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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with 
an  act  of  Congress,  approved  on  the  3d  of  March  of  that  year.  An 
account  of  this  preparation  and  the  values  of  the  constants  adopted 
will  be  found  in  the  preface  and  appendix  of  the  first  volume,  that 
for  the  year  1855. 

The  changes  introduced  in  the  voliunes  for  1865  and  1869  are 
described  in  the  prefaces  of  the  volumes  for  those  and  subsequent 
years. 

Hansen  and  Olupsbn's  tables  of  the  sun  were  first  used  in  the 
preparation  of  the  volume  for  1858;  Newcomb's  tables  of  Neptune 
in  that  for  1870;  and  Hill's  tables  of  Venus  and  Newcomb's  tables 
of  Uranus  in  that  for  1876. 

The  appendix  of  this  volume  contains  corrections  to  the  ephem- 
erides  of  Uranus  for  the  years  1873  to  1876  inclusive,  prepared 
fi"om  Newcomers  tables,  a  table  of  logarithms  of  sines  and  cosines 
with  the  argument  in  time,  and  tables  for  finding  the  latitude  of  a 
place  by  altitudes  of  the  pole-star. 

J.  H.  a*  COFFIN, 
Prof.  Math.  U.  S.  Navy^  Superintendent. 

Washington,  May,  1874. 
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corrections: 


EPHEMERIS   FOR   1876. 


Page  76, 
211, 
214, 
259, 
260, 
261, 
262, 

274, 

300, 
303, 
304, 
316, 
334, 
336, 
472, 
487, 


May  16, 

Dec.  8, 

a  Ceti, 

V  Leonis, 

C  Ursffi  Minoris, 

{ Cephei, 

12  Year  Cat.  1879, 


A', 

([  Perigee  omitted, 

Sun,  Noon, 

An.  Variation  of  Dec, 

CC  (I  ct 

"  «»        ofR.A., 

Declination, 


M 

for 


24' 

75' 
16".35 
19'M4 

+ 
560 

+ 
9".7 

9".4 


read 


tc 
tc 

IC 
CC 
CC 
CC 
CC 
CC 


An.  Variation  of  R.  A., 
Dec.  31,    ;i  Urss  Minoris,    Declination, 

CC        32,  CC  CC  CC 

a*  Librs,  signs  of  diffs.  of  Declination  should  be  changed. 
P^  Scorpii,  *^  "  <'  from  Oct.  26  should  be  changed. 

a  Scorpii,  Declination,  for        26^  29^    read 

vCygni,  "  vCygni      " 

No.  58,  "  XCencri  " 

No.  148  R.  Ascension,  «       44«.01  « 

App*t  discs  of  Venas  and  Mars,  subtract  l<i  from  the  dates  afler  February, 
line  2,  for         174  " 

««    3,  ••  B5  «« 


54' 

3ia  li».4 

57' 

14".35 

19".84 

650 

8".7 
8".4 


26«9' 

V  Cygni 

B.A.C.2788 

44».27 

162 
19 


CORRECTIONS. 


STAR  TABLES  OF  Til  15  AMERICAN   EPHEMERIS. 


First  Edition. 


Page  V, 

V, 
XIX, 


line 


read  G 


(t 


« 


ti 


XXV, 
XXVII, 

XXIX, 


9  from  bottom,  for  G' 

8    "        "         between  i  cos  .1  aud  r  //'  insert  -f- 
8  "         sin  a  and  (12 /i       "      -f 

after  line  10  insert,      'Xfi'^^  —  (m-|-2/i)nsin  a-|- --TT-cosa  —  ^^^  sin  2d  —  n'sin'aland 

line  8  from  bottom,  for        tJ.  A0«  »"««<'       <J.  A0<J 

"  31  "    —  0-.00015  »'     +0-.00033 

"  31  t*  320«>  «*  2790 

The  numbers  in  columns  5,  7,  and  8,  of  the  seoond  table,  and  **  Var.  of  A  qo  in  107,*' 
on  page  92,  require  the  correction,  +  0».00048 -|- 0».00087  sin  (20  +  258®) 


(t 

Heading  of  column  7, 

f<yr 

(20  +  H0) 

read 

(20  +  H.0) 

XXXIII 

,  Last  line. 

tl 

G 

tt 

G0 

15, 

^01 

Arg.        327 

« 

.62386 

tt 

.02386 

37, 

LogD, 

"               9.6 

i( 

.27851 

tt 

.28851 

38, 

LogC, 

««             77.8 

t( 

.27350 

tt 

.27250 

38, 

(( 

"             79.8 

U 

.27205 

tt 

in"305 

38, 

(1 

"              79.9 

(( 

.27206 

tc 

.27306 

39, 

LogD, 

"            109.5 

tt 

.94849 

ct 

.98449 

41, 

IC 

<«            144.4 

« 

.25614 

tt 

.25624 

43, 

u 

"            183.2 

it 

.30529 

tt 

.30519 

43, 

(( 

"            183.3 

« 

.30518 

tt 

.30508 

43; 

l( 

"            183.4 

l( 

.30501 

tc 

.30496 

43, 

(1 

184.9 

(( 

.30707 

tt 

.30307 

51, 

H, 

«*            197 

(( 

40M 

tc 

30M 

ys. 

17th  line  from  bottomi 

(( 

dOphiuchi 

cc 

aOphiuchi 

75, 

13th    **      **          " 

(1 

fi  .\quarii 

ct 

fl  Aquarii 

84, 

a  AndromediB,  R.  A.  1877, 

(( 

6-».911 

tt 

61 -.911 

85, 

11  Piscium, 

Dec.  1875, 

(( 

13".80 

it 

3"ii0 

86, 

L  Ursie  Majoris,  R.  A.  1877, 

C( 

40«.706 

tc 

46-.706 

87, 

ri  Bootis, 

Dec.  1876, 

(( 

11' 

tt 

1' 

87, 

/3Corvi, 

Dec.  1877, 

(( 

4' 

tt 

42' 

88, 

a  Lyra, 

R.  A. 1873, 

(( 

3  ".307 

tt 

38-.307 

89, 

(( 

Dec.  1874, 

(t 

40'  —  .51 

tt 

40'  3".51 

102, 

Mean  day, 

t( 

Dec.  24.89 

ct 

Dec.  34.29 

110, 

Dec.  36, 

A  0  a,  1870, 

(t 

— 

tc 

+ 

110, 

Aq<5, 

1875,  Od, 

it 

—  5".43 

cc 

+  5".43 

111, 

Feb.  19, 

A0^, 

tt 

5".94 

ct 

5".99 

113, 

Dec.  36, 

Var.  of  A  0  <5  in  lOy, 

tt 

6 

tc 

—  6 

115, 

"    36, 

Diff.  of  A0<JforlOd, 

tt 

—  229 

tt 

+  229 

118, 

Mean  day, 

tt 

Sept.  26.71 

tt 

Sept.  25.71 

125, 

Sept.  27, 

A  0(5, 

tt 

16".03 

tt 

19".03 

128, 

March  11, 

Var.  of  A  0  <J, 

tt 

1 

tt 

—  1 

139, 

Last  line  in 

A0fl, 

insert  +. 

158, 

1872, 400d, 

^n«» 

for 

2.548 

read 

—  2.548 

161, 

Dec.  36, 

A  0a, 

tt 

3.%2 

tt 

+  3.362 

164, 

April  30, 

A  0a, 

tt 

3.319 

cc 

2.319 

169, 

June  29, 

Var.  of  A  0  <^,  in  lOy, 

tt 

+  1 

cc 

—  1 

175, 

Nov.  16, 

Diff.ofDec.forlOd, 

tt 

77 

cc 

87 

186, 

Nov.  6, 

A  0a, 

tt 

1.9-4 

tt 

1.934 

208, 

May  30, 

A  0  a, 

tt 

1.227 

cc 

2.227 

229, 

July  19, 

Mean  Day, 

tt 

July  15.57 

tc 

July  18.57 

242, 

April  30, 

Var.  of  A  0  a  in  10^, 

tt 

5 

tt 

8 

242, 

Nov.  16, 

^G)<^^ 

tt 

4.420 

tt 

3.420 

254, 

Table  XXIX,  a  UrssB  Minoris, 

tt 

—  0-.05I2 

tt 

+  0-.0512 

255, 

U                   t( 

B  Aquarii,* 

tt 

—  0".43 

tc 

+  0".43 

CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  TEAR  1877,  WHICH  COMPklSES  THE  LATTER  PART  OF  THE  lOlST  AND  THE  BEGINNING 
OF  THE  102d  tsar  OF  THE  JNDEFENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS  TO— 


(( 


(( 


c& 


14 


The  year  6690  of  the  Julian  Period ; 

7385-86  of  the  Byzantine  era ; 
5637-38  of  the  Jewish  era ; 

2630  since  the  foundation  of  Rome,  according  to  Varro ; 

2624  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  Februcwy  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ 
2653  of  the  Olympiads,  or  the  first  year  of  the  664th  Olympiad,  commencing  in 
July,  1877,  if  we  fix  the  era  of  the  Olympiads  at  775J  years  befbre  Christ, 
or  near  the  beginning  of  July  of  the  year  3988  of  the  Julian  Period ; 
2189  of  the  Grecian  era,  or  the  era  of  the  Seleucidss; 
1593  of  the  era  of  Diocletian. 
The  year  1294  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  16th 
of  January,  1877. 

The  first  day  of  January  of  the  year  1877  is  the  2,406,621st  day  since  the  commence- 
ment of  the  Julian  Period. 


u 


44 


CHRONOLOGICAL  CYCLES. 


Dominical  Letter G 

Epact .15 

Lunar  Cycle  or  Golden  Number      .     16 


Solar  Cycle 10 

Roman  Indiction 5 

Julian  Period 6590 


SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  && 


0 

The  Sun. 

C 

The  Moon. 

S 

Mercury. 

9 

Venus. 

®  or    5 

The  Earth. 

i 

Mars. 

2f 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune. 

SIGNS  OF  TOE  ZODIAC. 


Sun.a>er  ^ 
'signs,    f 


6. 


T  Aries. 

^  Taurus, 

n  Gemini. 

£5  Cancer. 

St  Leo. 

192  Virgo. 


Autumn  )    ^ 
signs.    J    ^l 

10. 

Winter 

signs 


£^  Libra. 
^  Scorpio. 
t   Sagittarius. 
\J  Capricornus. 
ZSf  Aquarius. 
X  Pisces. 


ASPECTS. 

^   Conjunction  or  having  the  same  Longitude  or  Right  Ascension. 
D   Quadrature,  or  differing  90**  in  **  c*  a 

g    Opposition,  or  differing  180^  in  "  u  a 


ABBREVIATIONS. 

Q 

Ascending  Node. 

o 

Degrees. 

6 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

It 

Seconds  of  Arc. 

S. 

South.. 

h 

Hours. 

E. 

East 

m 

Minutes  of  Time. 

W. 

West 

A 

Seconds  of  Time 

ASTEONOMICAL   EPHEMEEIS 


POR  THE   USE   OP 


NAYIGATOES. 


2 


JANUARY,  I87T. 


AT  GREENWICH  APPARENT  NOON. 


« 

(D 

O 
P 


Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tuos. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Swi. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 
Wed. 


I 


& 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
Right  Aacensiou. 


h      m       8 

18  48  58.58 

18  53  23.22 

18  57  47.51 

19  2  11.41 
19  6  34.90 
19  10  57.95 

19  15  20.54 

19  19  42.65 

19  24  4.22 

19  28  25.24 

19  32  45.70 

19  37  5.56 

19  41  24.81 

19  45  43.40 

19  50  1.32 

19  54  18.55 

19  58  35.07 

20  2  50.85 

20  7  5.88 

20  11  20.15 

20  15  33.62 

20  19  46.31 

20  23  58.17 

30  28  9.23 

20  32  19.48 

20  36  28.91 

20  40  37.52 

20  44  45.31 

20  48  52.26 

20  52  58.38 

20  57  3.69 


Di£f.  for 
1  hour. 


Thur.    32  21     1     8.20 


1.035 
1.019 
1.003 

0.987 
0.969 
0.951 

0.931 
0.910 

0.887 

0.8G4 
0.840 
0.815 

0.788 
0.761 
0.732 

0.702 
0.672 
0.642 

0.610 
0.578 
0.545 

0.512 
0.478 
0.444 

0.409 
0.375 
0.341 

0.306 
0.272 
0.238 
0.205 


10.172 


Apparent 
DecUnatioD. 

Dlff.  for 
1  honr. 

+12.91 

S.22°58  47.4 

22  53  23.8 

14.04 

22  47  33.0 

15.18 

22  41  15.1 

16.31 

22  34  30.2 

17.43 

22  27  18.4 

18.54 

22  19  40.1 

19.64 

22  11  35.3 

20.74 

22     3     4.3 

21.83 

21  54    7.3 

22.90 

21  44  44.8 

23.96 

21  34  56.9 

25.01 

21  24  43.8 

26.05 

21   14     5.8 

27.08 

21     3     3.5 

28.10 

20  51  37.0 

29.10 

20  39  46.6 

30.08 

20  27  32.9 

31.05 

20  14  56.1 

32.00 

20     1  56.4 

32.94 

19  48  34.3 

33.87 

19  34  50.4 

34.78 

19  20  44.7 

35.68 

19     6  17.7 

36.56 

18  51  29.6 

37.42 

18  36  21.2 

38.26 

18  20  52.8 

39.09 

18     5     4.6 

39.91 

17  48  57.0 

40.71 

17  32  30.2 

41.50 

17  15  44.8 

42.27 

S.16  58  41.1 

+43.02 

SeDii* 
diameter. 


/« 


6  18.46 

6  18.45 

6  18.44 

6  18.42 

6  18.39 

6  18.36 

6  18.32 

6  18.28 

6  18.23 

6  18.18 

6  18.13 

6  '8.07 


6 
6 


18.01 
17.94 
6  17.87 


6  17.80 

6  17.72 

6  17.64 

6  17.55 

6  17.46 

6  17.36 

6  17.26 

6  17.16 

6  17.05 

6  16.93 

6  16.81 

6  16.69 

6  16.56 

6  16.42 

6  16.28 

6  16.14 


16  15.99 


Sidereal 

Time 

of  the 

Semi- 

Equatioii  of 

diameter 

Time, 

pasain;; 

tobe 

the 

added  to 

Merid- 

Apparent 

iau. 

Time. 
ni       8 

8 

71.10 

4    0.30 

71.04 

4  28.30 

70.98 

4  55.95 

70.91 

5  23.21 

70.85 

5  50.06 

70.79 

6  16.49 

70.72 

6  42.45 

70.65 

7    7.92 

70.58 

7  32.87 

70.50 

7  57.26 

70.42 

8  21.09 

70.34 

8  44.34 

70.26 

9    6.96 

70.17 

9  28.94 

70.08 

9  50.25 

69.98 

10  10.86 

69  88 

10  30.76 

69.78 

10  49.93 

69.68 

11    8.36 

69.57 

1 1  26.02 

69.46 

1 1  42.89 

69.35 

1 1  58.96 

69.24 

12  14.24 

69.13 

12  28.'/ 1 

69.02 

12  42.36 

68.90 

12  55.19 

68.79 

13    7.21 

68.67 

13  18.41 

68.56 

13  28.77 

66.44 

13  38.31 

68.33 

13  47.04 

68.22 

13  54.96 

Diir.for 
1  lioiir. 


6 

1.171 
1.160 
1.144 

1.128 
1.110 
1.092 

1.072 
1.051 
1.028 

1.005 
0.981 
0.956 

0.929 
0.902 
0.873 

0.844 
0.814 
0.784 

0.752 
0.720 
0.687 

0.654 
0.620 
0.586 

0.552 
0.518 
0484 

0.449 
0.415 
0.381 
0.348 

0.315 


NoTK. — Mean  Time  of  the  Semidiameter  pascring  may  be  found  by  aubtraoting  0«.19  from  the  Sidereal  Time. 
•f  prefixed  to  the  hourly  change  of  declination,  indicates  that  south  declinations  are  daoreasing. 


II. 


JANUARY,  1877. 


AT  GREENWICH  MEAN  NOON. 


1 

• 

g 

1 

1 

Mon. 

1 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

•Sun. 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat. 

13 

Sun. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat 

20 

Sun. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat. 

27 

Sun, 

28 

Mod. 

29 

Tues. 

30 

Wed. 

31 

Thur. 

32 

THE  SUN'S 


Apparent 
Bight  Aaoension. 


h     m       a 

18  48  57.88 
18  53  22.43 

18  57  46.64 

19  2  10.45 
19  6  33.86 
19  IQ  56.83 

19  15  19.35 
19  19  41.37 
19  24  2.87 

19  28  23.82 
19  32  44.21 
19  37  4.01 

19  41  23.19 
19  45  41.72 
19  49  59.59 

19  54  16.75 

19  58  33.22 

20  2  48.94 

20  7  3.93 
20  11  18.15 
20  15  31.58 

20  19  44.22 
20  23  56.06 
20  28  7.08 

20  32  17.29 
20  36  26.69 
20  40  35.27 

20  44  43.03 
20  48  49.96 
20  52  56.06 

20  57     1.35 

21  1     5.84 


Dlff.  for 
lioor. 


B 

1.031 
1.016 
1.000 

0.984 
0.966 
0.948 

0.928 
0.907 
0.884 

0.861 
0.837 
0.812 

0.785 
0,758 
0.729 

0.700 
0.670 
0.640 

0.608 
0.576 
0.543 

0.510 
0.476 
0.442 

0.408 
0.374 
0.340 

0.305 
0.271 
0.237 
0.204 


10.171 


Apparent 
Declination. 


Diff.for 
1  hour. 


// 


// 


S.22  58  48.21+12.90 

22  53  24.8,  14.03 

22  47  34.2  15.17 

22  41   16.5  16.30 

22  34  31.8  17.42 

22  27  20.3  18.53 

22  19  42.2  19.63 

22  11  37.6  20.73 

22     3     6.9  21.82 

21  54  10.3  22.89 

21  44  48.1  23.95 

21  35     0.4  25.00 

21  24  47.6  26.04 

21   14  10.0  27.07 

21     3     8.0  28.09 

20  51  41.8  29.09 

20  39  51.8  30.07 

20  27  38.4  31.04 

20  15     1.9  31.99 

20    2     2.5  32.93 

19  48  40.9  33.86 

19  34  57.2  34.77 

19  20  51.8  35.67 

19     6  25.1  36.55 

18  51  37.4  37.41 

18  36  29.3  38.25 

18  21     1.2  39.08 

18     5  13.3  39.90 

17  49     6.0  40.70 

17  32  39.4  41.49 

17  15  54.4  42.26 

S.  16  58  51.1+43.01 


Eqnatlou  of 

Time, 

tobe 
subtracted 

from 

Mean 

Time. 


m 


s 


4  0.22 
4  28.21 

4  55.86 

5  23.11 

5  49.96 

6  16.38 

6  42.34 

7  7.80 
7  32.75 

7  57.13 

8  20.96 

8  44.20 

9  6,82 
9  28.80 
9  50.11 

10  10.72 
10  30.63 

10  49.79 

1 1  8.22 
11  25.88 
11  42.75 

11  58.83 

12  14.11 
12  28.58 

12  42.23 

12  55.07 

13  7.09 

13  18.30 
13  28.67 
13  38.22 
13  46.95 

13  54.88 


Diff.for 
1  hour. 


1.171 
1.160 
1.144 

1.128 
1.110 
1.092 

1.072 
1.051 
1.028 

1.005 
0.981 
0.956 

0.929 
0.902 
0.873 

0.844 
0.814 
0.784 

0.752 
0.720 
0.687 

0.654 
0.620 
0.586 

0.552 
0.518 
0.484 

0.449 
0.415 
0.381 
0.346 

0.315 


Note.— The  SemidUuneter  for  Mean  Noon  may  be  aaramed  the  tame  as  that  for  Apparent  Noon. 
+  prefixed  to  the  hourly  change  of  deoUnation,  Indieatee  that  south  deolinationB  are  deoreadng. 


Sidereal 

Time 

or 

KJght  AsceuBioii 

of 

Mean  Sun. 


h  m        A 

18  44  57.66 

18  48  54.22 

18  52  50.78 

18  56  47.34 

19  0  43.90 
19  4  40.45 

19  8  37.01 

19  12  33.57 

19  16  30.13 

19  20  26.69 

19  24  23.25 

19  28  19.81 

19  32  16.37 

19  36  12.92 

19  40  9.48 

19  44  6.03 

19  48  2.59 

19  51  59.15 

19  55  55.71 

19  59  52.27 

20  3  48.83 

20  7  45.39 

20  11  41.95 

20  15  38.50 

20  19  35.06 

20  23  31.62 

20  27  28.18 

20  31  24.73 

20  35  21.29 

20  39  17.84 

20  43  14.40 

20  47  10.96 


Diff.  for  1  hour. 
-f9».8565 


JANUARY,  ISU. 


III. 


AT  GREENWICH  MEAN  NOON. 


5 

a 


O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Tnis  LONGITUDE. 


28f  15  44.3 


282 
283 


16 
18 


53.1 
2.1 


284  19  11.2 

285  20  20.4 

286  21  29.7 

287  22  39.1 

288  23  48.6 

289  24  58.0 

290  26    7.4 

291  27  16.7 

292  28  25.7 

293  29  34.4 

294  30  42.6 

295  31  50.4 

296  32  57.6 

297  34    4.1 

298  35    9.8 

299  36  14.7 

300  37  18.6 

301  38  21.4 

302  39  22.9 

303  40  23.5 

304  41  23.0 

305  42  21.4 

306  43  18.7 

307  44  14.8 

308  45    9.8 

309  46     3.8 

310  46  56.8 

311  47  48.7 

312  48  39.6 


?J 


II 


15  39.0 

16  47.6 

17  56.4 

19  5.3 

20  14.3 

21  23.4 

22  32.6 

23  41.9 

24  51.2 

26  0.4 

27  9.5 

28  18.3 

29  26.8 

30  34.9 

31  42.5 

32  49.5 

33  55.8 

35  1.3 

36  6.0 

37  9.8 

38  12.4 

39  13.8 

40  14.1 

41  13.4 

42  11.7 

43  8.8 

44  4.7 

44  59.5 

45  53.4 

46  46.2 

47  38.0 

48  28.7 


Diff.  for 
1  honr. 


52.86 

52.87 
52.87 

52.88 
52.88 
52.89 

52.89 
52.89 
52.89 

52.89 
52.89 

52.88 

52.86 
52.83 
52.80 

52.77 
52.74 
52.71 

52.68 
52.64 
52.60 

52.55 
52.51 
52.46 

52.41 
52.:)6 
52.31 

52.27 
52.23 
52.19 
52.15 


152.10 


LATITUDE 


II 


-f-0.29 

0.19 

-f0.07 

-0.05 
0.18 
0.31 

0.42 
0.52 
0.59 

0.64 
0.64 
0.63 

0.58 
0.52 
G.42 

0.30 

0.17 

-0.04 

+0.09 
0.22 
0.33 

0.42 
0.47 
0.51 

0.52 
0.49 
0.43 

0.35 

0.25 

0.13 

-f-0.01 

-0.11 


Logarithm 

of  the 

Radius  Vector 

of  the 

Bartli. 


9.9926311 
.9926347 
.9926411 

.9926501 
.9926617 
.9926758 

.9926923 
.9927110 
.9927318 

.9927546 
.9927792 
.9928056 

.9928338 
.9928636 
.9928949 

.9929278 
.9929623 
.9929984 

.9930363 
.9930760 
.9931176 

.9931612 
.9932071 
.9932553 

.9933059 
.9933590 
.9934146 

.9934727 
.9935332 
.9935962 
.9936618 


Diff.  for 
1  hour. 


+  0.9 
2.1 
3.2 

4.3 
5.4 
6.4 

7.4 
8.3 
9.1 

9.8 
10.6 
11.4 

12.1 
12.7 
13.4 

14.0 
14.7 
15.4 

16.2 
17.0 
17.8 

18.7 
19.6 
20.5 

21.5 
22.6 
23.6 

24.7 
25.8 
27.0 
28.0 


9.9937300'  +28.9 


Mean  Time 

of 
Sidereal  Oh. 


h      m       8 

5  14  10.72 
5  10  14.81 
5  6  18.90 

5  2  22.99 
4  58  27.08 
4  54  31.17 

4  50  35.27  , 
4  46  39.34  ! 
4  42  43.43  ! 

4  38  47.52 
4  34  51.61 
4  30  55.69 

4  26  59.78 
4  23  3.87 
4  19  7.95 

4  15  12.05 
4  11  16.14 
4  7  20.23 

4  3  24.32 
3  59  28.39 
3  55  32.48 

3  51  36.57 
3  47  40.66 
3  43  44.75 

3  39  48.84 
3  35  52.93 
3  31  57.02 

3  28  1.10 

3  24  5.19 

3  20  9.28 

3  16  13.37 

3  12  17.46 


NOTB :  A  oorresponds  to  the  tnM  equinox  of  the  date,  A'  to  the  mean  equinox  of  Januniy  Od. 


Diif.  for  1  honr. 
— 9",8296 


IT. 


JANUARY,  18TT 


/ 

• 

GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

• 

1 
1 

1 

SXMIDIAMBTBR. 

HORIZORTAL 

.    PARALLAX. 

MBRIDIAir  PASSAGE. 

AOB. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
Ihotcr. 

Midnight 

ma.  for 

Ihonr. 

Biff,  for 
Ihoor. 

Noon. 

1 

2 
3 

16  42.6 
16  35.2 
16  24.0 

16  39.5 
16  30.0 
16  17.4 

61  13.2 
60  46.1 
60    4.8 

-0'.76 
1.46 
1.94 

/       // 

61     1.8 
60  26.9 
59  40.5 

-1.14 
1.73 
2.10 

h     m 

14  16.8 

15  11.9 

16  2.4 

m 
2.41 

2.19 

2.01 

d 

16.7 
17.7 

18.7 

4 
5 

6 

16  10.3 
15  55.6 
15  41.3 

16    3.0 
15  48.4 
15  34.5 

59  14.6 
58  20.8 
57  28.0 

2.20 
2.34 
2.13 

58  47.8 
57  54.1 
57     3.0 

2.25 
2.21 

2.03 

16  49.6 

17  35.2 

18  20.6 

1.92 
1.89 
1.90 

19.7 
20.7 
21.7 

7 
8 
9 

15  28.0 
15  16.5 
15    6.8 

15  22.0 
15  11.4 
15    2.6 

56  89.4 
55  56.9 
55  21.1 

1.91 
1.63 
1.35 

56  17.3 
55  38.2 
55    5.8 

1.77 
1.49 
1.21 

19    6.8 

19  54.8 

20  44.8 

1.96 
2.04 
2.12 

22.7 
23.7 
24.7 

10 
11 
12 

14  58.9 
14  52.8 
14  48.3 

14  55.6 
14  50.3 
14  46.6 

54  52.1 
54  29.6 
54  13.2 

1.07 
0.81 
0.57 

54  40.1 
54  20.7 
54    7.1 

0.94 
0.68 
0.45 

21  36.5 

22  28.7 

23  20.2 

2.17 
2.17 
2.11 

25.7 
26.7 
27.7 

13 
14 
15 

14  45.3 
14  4a8 
14  43.6 

14  44.4 
14  43.5 
14  44.0 

54    2.3 
53  56.6 
53  55.9 

0.35 
-0.13 
+0.08 

53  58.8 
53  55.6 
53  57.5 

0.24 
-0.03 
+0.19 

6 
0    9.9 

0  56.9 

2.02 
1.90 

28.7 

29.7 

0.9 

16 
17 

18 

14  44.8 
14  47.7 
14  52.3 

14  46.0 
14  49.7 
14  55.2 

54    0.5 
54  10.9 
54  27.7 

0.31 
0.57 

0.84 

54    4.9 
54  18.5 
54  38.7 

0.43 
0.70 
0.99 

1  41.2 

2  23.2 

3  3.7 

1.79 
1.71 
1.66 

1.9 
2.9 
3.9 

19 
20 
21 

14  58.7 

15  7.3 
15  17.9 

15    2.7 
15  12.4 
15  24.0 

54  51.6 

55  23.0 

56  2.2 

1.15 
1.47 
1.79 

55    6.3 

55  41.7 

56  24.6 

1.31 
1.63 
1.94 

3  43.6 

4  24.0 

5  6.4 

1.67 
1.72 
1.82 

4.9 
5.9 
6.9 

22 
23 
24 

15  30.6 

15  44.9 

16  0.3 

15  37.6 

15  52.6 

16  8.0 

56  48.8 

57  41.5 

58  37.9 

2.08 
2.29 
2.38 

57  14.5 

58  9.4 

59  6.3 

2.20 
2.36 
2.34 

5  52.0 

6  42.3 

7  38.2 

1.99 
2.21 
2.46 

7.9 
8.9 
9.9 

25 
26 
27 

16  15.6 
16  29.3 
16  39.8 

16  22.7 
16  35.0 
16  43.4 

59  33.9 

60  24.1 

61  2.8 

2.25 

1.89 
1.30 

60    0.1 

60  45.2 

61  16.2 

2.10 
1.62 
0.93 

8  39.8 

9  45.4 
10  51.7 

2.67 
2.77 
2.72 

10.9 
11.9 
12.9 

28 
29 
30 
31 

16  45.8 
16  46.3 
16  41.3 
16  31.4 

16  46.8 
16  44.5 
16  36.9 
16  25.0 

61  24.8 
61  %6.8 
61     8.4 
60  32.0 

+0.51 

-0.35 

1.17 

1.82 

61  28.4 
61  20.1 
60  52.1 
60    8.5 

+0.08 

-0.77 

1.52 

2.08 

11  55.4 

12  54.4 

13  48.7 

14  39.2 

2.56 
2.35 
2.17 
2.04 

13.9 
14.9 
15.9 
16.9 

32 

16  17.9 

16  10.3 

59  42.3 

-2.27 

59  14.3 

-2.39 

15  27.3 

1.97 

17.9 

6 


JANUARY,  1877. 


V. 


GREEI^WICH  MEAN  TIME. 

TUE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

.^_^ 1^ 

Hour. 

Right  AsoenHion. 

Dlff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  AsceDsioii. 

Dllf. 
for  1  m. 

Declination. 

Diff. 
forlm. 

• 

MO 

iNDA 

Y  1. 

WEDNESDAY  3. 

h    m      s 

s 

O          1           II 

// 

h    m      s 

8 

_       O         /         II 

II 

0 

8  27  42.86 

9.6048 

N.22  23  53.8 

11.611 

0 

10  23    2.44 

2.2169 

N.IO  56  18.7 

16.151 

1 

8  30  18.90 

2J>963 

22  12  12.6 

11.761 

1 

10  25  15.26 

2J2104 

10  40    8.4 

16.199 

2 

8  32  54.42 

9.5878 

22    0  22.5 

11.908 

2 

10  27  27.69 

2JM)39 

10  23  55.7 

16J230 

3 

8  35  29.43 

9.5799 

21  48  23.6 

12.054 

3 

10  29  39.73 

2.1975 

10    7  40.8 

16.967 

4 

8  38    3.92 

9.5705 

21  36  16.0 

12.197 

4 

10  31  51.39 

2.1912 

9  51  23.7 

16.309 

5 

8  40  37.89 

2.5619 

21  24    0.0 

12.337 

5 

10  34    2.67 

2.1849 

9  35    4.6 

16U)35 

6 

8  43  11.35 

9J»533 

21  11  35.6 

12.476 

6 

10  36  13.58 

2.1788 

9  18  43.5 

16^166 

7 

8  45  44.29 

9.5447 

tJO  59    2.9 

12.612 

7 

10  38  24.13 

2.1729 

9    2  20.6 

16.395 

8 

8  48  16.71 

9.5360 

20  46  22.2 

12.744 

8 

10  40  34.33 

2.1671 

8  45  56.1 

16.429 

9 

8  50  48.61 

9.5979 

20  33  a3.6 

12.875 

9 

10  42  44.18 

2.1613 

8  29  30.0 

16.446 

10 

8  53  19.98 

9.5185 

20  20  37.2 

13.003 

10 

10  44  53.69 

2.1556 

8  13    2.4 

16.472 

]1 

8  55  50.83 

9.5098 

20    7  33JJ 

13.130 

11 

10  47    2.86 

2.1500 

7  56  33.4 

16.493 

12 

8  58  21.16 

9Ji019 

19  54  21.6 

13.254 

12 

10  49  11.69 

2.1445 

7  40    3.2 

16.513 

13 

9    0  50.97 

9.4994 

19  41    2.7 

13.375 

13 

10  51  20.20 

2.1391 

7  23  31.8 

16.539 

14 

9    3  20  J25 

9.4837 

19  27  36.6 

13.498 

14 

10  53  28.39 

2.1336 

7    6  59.4 

16.548 

15 

9    5  49.01 

9.4750 

19  14    3.5 

13.609 

15 

10  55  36.26 

2.12H6 

6  50  26.0 

16.564 

16 

9    8  17.25 

9.4664 

19    0  23.5 

13.723 

16 

10  57  43.82 

2.1235 

6  33  51.7 

16.577 

17 

9  10  44.98 

9.4578 

18  46  36.7 

13.835 

17 

10  59  51.08 

2.1185 

6  17  16.7 

16.589 

18 

9  13  12.19 

9.4499 

18  32  43.3 

13.944 

18 

11     1  58.04 

2.1136 

6    0  41.0 

16.599  1 

19 

9  15  38.88 

9.4406 

18  18  43.5 

14.050 

19 

11    4    4.71 

2.1087 

5  44    4.8 

16.607 

20 

9  18    5.06 

9.4391 

18    4  37.3 

14.155 

20 

11    6  11.09 

2.1040 

5  27  28.1 

16.615 

21 

9  20  30.73 

9.4936 

17  50  24.9 

14.257 

21 

11    8  17.19 

2.0994 

5  10  51.0 

16.691 

22 

9  22  55.89 

9.4151 

17  36    6.5 

14.356 

22 

11  10  23.02 

2.0950 

4  54  13.6 

16.694 

23 

9  25  20^ 
TU] 

9.4066 

N.17  21  42.2 
Y  2. 

14.453 

23 

11  12  28.59 
THI 

2.0906 

FRSD. 

N.  4  37  36.1 
^Y  4. 

16.626 

0 

9  27  44.68 

9J»89 

N.17    7  12.1 

14.548 

0 

11  14  33.90 

9.0863 

N.  4  20  58.5 

16.697 

1 

9  30    8.32 

9.3899 

16  52  36.4 

14.640 

1 

11  16  38.95 

2.0821 

4    4  20.9 

16.696 

2 

9  32  31.47 

9.3817 

16  37  55.3 

14.730 

2 

11  18  43.75 

2.0780 

3  47  43.4 

16.624 

3 

9  34  54.13 

9.3735 

16  23    8.8 

14.818 

3 

11  20  48.31 

2.0740 

3  31    6.0 

16.691 

4 

9  37  16.29 

9U)653 

16    8  17.1 

14.903 

4 

11  22  52.63 

2.0701 

3  14  28.9 

16.616 

5 

9  39  S7  Jd6 

9.3579 

15  53  20.4 

14.986 

5 

11  24  56.72 

2.0662 

2  57  52.1 

16.609 

6 

9  41  59.15 

9.3499 

15  38  18.8 

15.067 

6 

11  27    0.58 

2.0625 

2  41  15.8 

16.601 

7 

9  44  19.86 

9.3419 

15  ^  12.4 

15.146 

7 

11  29    4J22 

2.0589 

2  24  40.0 

16.599 

8 

9  46  40.09 

9.3339 

15    8    1.3 

15.223 

8 

11  31    7.65 

2.0554 

2    8    4.8 

16.581 

9 

9  48  59.84 

9.3953 

14  52  45.7 

15.297 

9 

11  33  10.87 

-2.0520 

1  51  30.3 

16.568 

10 

9  51  19.12 

2.3175 

14  37  25.7 

15.368 

10 

11  35  13.89 

2.0488 

1  34  56.6 

16.555 

11 

9  53  37.94 

9.3099 

14  22    1.5 

15.437 

11 

11  37  16.72 

2.0456 

1  18  23.7 

16.541 

12 

9  55  56.31 

2.3093 

14    6  33.2 

15.505 

12 

11  39  19.36 

2.0424 

1    1  51.7 

16.595 

13 

9  58  14.22 

2J3947 

13  51     0.9 

15.571 

13 

11  41  21.81 

2.0393 

0  45  20.7 

16.507 

14 

10    0  31.67 

2.2871 

13  35  24.7 

15.634 

14 

11  43  24.08 

2.0364 

0  28  50.9 

16.488 

15 

10    2  48.67 

2.2797 

13  19  44.8 

15.696 

15 

11  45  26.18 

2.0337 

N.  0  12  22.2 

16.468 

16 

10    5    5.23 

2.2724 

13    4    1.3 

15.764 

16 

11  47  28.12 

9.0310 

S.  0    4    5.3 

16.447 

17 

10    7  21.36 

2.2652 

12  48  14.3 

15.811 

17 

11  49  29.90 

9.0983 

0  20  31.4 

16.494 

18 

10    9  37.06 

2.2581 

12  32  24.0 

15.866 

18 

11  51  31.52 

9.0258 

0  36  56.1 

16.400 

19 

10  11  52.33 

2.2)09 

12  16  30.4 

15.918 

19 

11  53  32.99 

2.0234 

0  53  19.4 

16.375 

20 

10  14    7.17 

2.9439 

12    0  33.8 

15.968 

20 

11  55  34.32 

2.0211 

1    9  41.1 

16.348 

21 

10  16  21.60 

2.2371 

11  44  34.2 

16.017 

21 

11  57  35.52 

9.0168 

1  26    1.2 

16.391  1 

22 

10  18  35.62 

9.2303 

11  28  31.7 

16.064 

22 

11  59  36.58 

9.0166 

1  42  19.6 

16.992 

23 

10  20  49.23 

9.9935 

11  12  26.5 

16.108 

23 

12    1  37.51 

9.0145 

1  58  36.2 

16.962 

24 

10  23    2.44 

9.2169 

N.IO  56  18.7 

16.151 

24 

12    3  38.32 

9.0196 

S.  2  14  51.0 

16.231  , 

VI. 
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GliEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Acwension. 

Dur. 

forlm. 

Decliiiatiou. 

Diff. 
for  1  m. 

Hour. 

lUght  Afloension. 

Diff. 
forlm. 

Dedination. 

Diff. 
for  1  m. 

FI 

LIDA1 

Z  5. 

SUNDAi:  7. 

h    m      s 

s 

O          /           // 

It 

h    zn      8 

s 

o         /         // 

It 

0 

12    3  38.32 

2.0IS6 

S.  2  14  51.0 

16.231 

0 

13  39  38.10 

2.0174 

S.14  17  59.2 

13.526 

1 

12    5  39.02 

2.0108 

2  31    3.9 

16.198 

1 

13  41  39.20 

2.0193 

14  31  28.4 

13.447 

2 

12    7  39.61 

2.0090 

2  47  14.8 

16.165 

2 

13  43  40.42 

2.0213 

14  44  52.9 

13.367 

3 

12    9  40.10 

2.0073 

3    3  23.7 

16.131 

3 

13  45  41.76 

2.0233 

14  58  12.5 

13.286 

4 

12  11  4049 

2.0067 

3  19  30.5 

16.095 

4 

13  47  43.22 

2.0253 

15  11  27.2 

13.204 

5 

12  13  40.78 

2.0041 

3  35  35.1 

16.058 

5 

13  49  44.80 

2.0274 

15  24  37.0 

13.122 

6 

12  15  40.98 

2.0097 

3  51  37.5 

16.021 

6 

13  51  46.51 

2.0296 

15  37  41.9 

13.039 

7 

12  17  41.10 

2.0014 

4    7  37.6 

15.982 

7 

13  53  48.35 

2.0318 

15  50  41.7 

12.954  1 

S 

12  19  41.15 

2.0002 

4  23  35.3 

15.941 

8 

13  55  50.33 

2.0341 

16    3  36.4 

12.869 

9 

12  21  41.13 

1.9991 

4  39  30.5 

15.899 

9 

13  57  52.44 

2.0363 

16  16  26.0 

12.783 

10 

12  23  41.04 

1.9960 

4  55  23.2 

15.857 

10 

13  59  54.69 

2.0387 

16  29  10.4 

12.697  ! 

11 

12  25  40.89 

1.9971 

5  11  13.4 

15.815 

11 

14     1  57.08 

2.0411 

16  41  49.6 

12.610  ! 

12 

12  27  40.69 

1.99G3 

5  27    1.0 

16.771 

12 

14    3  59.62 

2.0436 

16  54  23.6 

12J>22  ; 

13 

12  29  40.44 

1.9954 

5  42  45.9 

15.725 

13 

14    6    2.31 

2.0461 

17    6  52.2 

12.432 

14 

12  31  40.14 

1.9948 

5  58  28.0 

15.678 

14 

14    8    5.15 

2.0486 

17  19  15.4 

12.342 

15 

12  33  39.81 

1.9942 

6  14    7.3 

15.631 

15 

14  10    8.14 

2.0512 

17  31  33.2 

12.252 

16 

12  35  39.44 

1.9996 

6  29  43.7 

15.582 

16 

14  12  11J29 

2.0538 

17  43  45.6 

12.160 

17 

12  37  39.04 

1.99»1 

6  45  17.2 

15JU2 

17 

14  14  14.60 

2.0565 

17  55  52.4 

12.067 

18 

12  39  38.61 

1.9927 

7    0  47.6 

15.481 

18 

14  16  18.07 

2.0592 

18    7  53.6 

11.973  1 

19 

12  41  38.16 

K9924 

7  16  14.9 

15.430 

19 

14  18  21.71 

2.0620 

18  19  49.2 

11.880  1 

20 

12  43  37.70 

1.9923 

7  31  39.2 

15.378 

20 

14  20  25.51 

2.0647 

18  31  39.2 

11.785 

21 

12  45  37.24 

1.9923 

7  47    0.3 

15.324 

21 

14  22  29.48 

2.0676 

18  43  23.4 

11.689 

22 

12  47  36.78 

1.9922 

8    2  18.1 

16.270 

22 

14  24  33.61 

2.0703 

18  55    1.8 

11.593 

23 

12  49  36.31 

SAT 

URD. 

S.  8  17  32.7 
iY6. 

15.216 

23 

14  26  37.91 
MO 

2.orj2 
^NDA 

S.19    6  34.5 

Y8. 

11.496 

0 

12  51  35.84 

1.9993 

S.  8  32  43.9 

15.158 

0 

14  28  42.39 

2.0762 

S.19  18    1.3 

11.397 

1 

12  53  35.38 

1.9925 

8  47  51.7 

15.101 

1 

14  30  47.05 

2.0792 

19  29  22.2 

11.298 

2 

12  55  34.94 

1.9928 

9    2  56.0 

>   15.043 

2 

14  32  51.89 

2.0821 

19  40  37.1 

11.198 

3 

12  57  34.52 

1.9932 

9  17  56.8 

14.983 

3 

14  34  56.90 

2.0850 

19  51  46.0 

11.097 

4 

12  59  34.13 

1.9937 

9  32  54.0 

14.923 

4 

14  37    2.09 

2.0881 

20    2  48.8 

10.996 

5 

13    1  33.77 

1.9942 

9  47  47.5 

14.861 

5 

14  39    7.47 

2.0912 

20  13  45.5 

10.894 

6 

13    3  33.44 

1.9948 

10    2  37.3 

14.796 

6 

14  41  13.03 

2.0943 

20  24  36.1 

10.792 

7 

13    5  33.15 

1.9955 

10  17  23.3 

14.736 

7 

14  43  18.78 

2.0974 

20  35  20.5 

10.688 

8 

13    7  32.90 

1.9962 

10  32    5.6 

14.673 

8 

14  45  24.72 

2.1005 

20  45  58.6 

10.583 

9 

13    9  32.69 

1.9969 

10  46  44.0 

14.606 

9 

14  47  30.84 

2.1036 

20  56  30.4 

10.478 

10 

13  11  32.53 

1.9978 

11     1  18.5 

14.542 

10 

14  49  37.15 

2.1067 

21    6  55.9 

10.372 

11 

13  13  32.43 

1.9989 

11  15  49.0 

14.475 

11 

14  51  43.64 

2.1098 

21  17  15.0 

10.264 

12 

13  15  32.40 

2.0000 

11  30  15.5 

14.407 

12 

14  53  50.32 

2.1130 

21  27  27.6 

10.156 

13 

13  17  32.43 

2.0010 

11  44  37.9 

14.339 

13 

14  55  57.20 

2.1162 

21  37  33.7 

10.048 

14 

13  19  32.5-2 

2.0021 

11  58  56.2 

14.269 

14 

14  .58    4.27 

2.1194 

21  47  33.4 

9.940 

15 

13  21  32.68 

2.0033 

12  13  10.2 

14.198 

15 

15    0  11.53 

2.1226 

21  57  26.5 

9.829 

16 

13  23  32.92 

2.0047 

12  27  20.0 

14.127 

16 

15    2  18.98 

2.1258 

22    7  12.9 

9.718 

17 

13  25  33.25 

2.0062 

12  41  25.5 

14.055 

17 

15    4  26.62 

2.1290 

22  16  52.7 

9.607 

18 

13  27  33.66 

2.0076 

12  55  26.6 

13.982 

18 

15    6  34.46 

2.1322 

22  26  25.8 

9.495 

19 

13  29  34.16 

2.0091 

13    9  23.3 

13.908 

19 

15    8  42.49 

2.1354 

22  35  52.1 

9.382 

20 

13  31  34.75 

2.0106 

13  23  15.6 

13.834 

20 

15  10  50.71 

2.1387 

22  45  11.7 

9.269 

21 

13  33  35.43 

2.0123 

13  37    3.4 

13.759 

21 

15  12  59.13 

2.1419 

22  54  24.4 

9.154 

22 

13  35  36.22 

2U)140 

13  50  46.7 

13.682 

22 

15  15    7.74 

2.1451 

23    3  30.2 

9.039 

23 

13  37  37.11 

2.0157 

14    4  25.3 

13.604 

23 

15  17  16.54 

2.1482 

23  12  29.1 

8.923 

1  24 

13  39  38.10 

2.0174 

S.  14  17  59.2 

13.526 

24 

15  19  25.53 

2.1514 

S.23  21  21.0 

;      8.807 
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VU. 


GREElSiWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour 

Ilight.4i«otMsio]i; 

Diff. 
for  1  m. 

DeoliiiAtion. 

Diir. 
for  1  m. 

Hour. 

RIghtAaceDsion. 

Biff, 
forlm. 

BecUnatioii. 

Diff. 
forlm. 

TU] 

ESDi 

Y  9. 

THURSDA\:  n. 

h    m      s 

■ 

Q          1           II 

// 

h    m      s 

« 

_       0        /        // 

11 

0 

15  19  25.53 

S.1514 

8.23  21  21.0 

8.807 

0 

17    5  49.98 

8JM31 

8.27  58    4.0 

9Ji33 

1 

15  21  34.71 

3.1647 

23  30    5.9 

8.689 

1 

17    8    5.79 

3.8639 

28    0  31.8 

9.383 

2 

15  23  44.09 

3.1579 

23  38  43.7 

80^79 

2 

17  10  21.65 

8.9647 

28    2  51.2 

9.959 

3 

15  25  53.66 

3.1611 

23  47  14.5 

8.453 

3 

17  12  37.55 

3.3663 

28    5    2.1 

9.119 

4 

15  28    3.42 

3.1649 

23  55  38.1 

8.333 

4 

17  14  53.49 

3.8659 

28    7    4.6 

1.979 

5 

15  30  ia36 

3.1673 

24    3  54.5 

8.913 

5 

17  17    9.46 

8.8664 

28    8  58.7 

1.831 

6 

15  32  23.49 

3.1704 

24  12    3.7 

8.093 

6 

17  19  25.46 

8.8966 

28  10  44.3 

1.680 

7 

15  34  33.81 

9.1735 

24  20    5.6 

7.979 

7 

17  21  41.48 

8.8671 

28  12  21.5 

1.540 

8 

15  36  44.31 

3.1766 

24  28    0.3 

7.850 

8 

17  23  57.51 

8.8673 

28  13  50.2 

1.406 

9 

15  38  54.99 

3.1796 

24  35  47.6 

7.797 

9 

17  26  13.55 

8.8674 

28  15  10.4 

1.987 

10 

15  41    5.86 

3.1637 

24  43  27.5 

7.603 

10 

17  28  29.60 

8.8675 

28  16  22.2 

1.196 

11 

15  43  16.92 

8.1858 

24  51    0.0 

7.479 

11 

17  30  45.65 

8.8674 

28  17  25.5 

0.984 

12 

15  45  28.16 

3.1868 

24  58  25.0 

7.354 

12 

17  33    1.69 

8JW73 

28  18  20.3 

0.843 

13 

15  47  39.57 

3.1917 

25    5  42.5 

7.999 

13 

17  35  17.72 

8.8671 

28  19    6,7 

0.709 

14 

15  49  51.16 

9.1946 

25  12  52.5 

7.103 

14 

17  37  33.74 

8.8668 

28  19  44.6 

0.561 

15 

15  52    2.92 

3.1974 

25  19  54.9 

6.977 

15 

17  39  49.74 

8.8664 

28  20  14.0 

0.490 

16 

15  54  14.85 

3.9008 

25  26  49.7 

6.850 

16 

17  42    5.71 

8.8659 

28  20  35.0 

0.980 

17 

15  56  26.95 

3.9031 

25  33  36.9 

6.799 

17 

17  44  21.65 

8J9653 

28  20  47.6 

-0.139 

18 

15  58  39.22 

3.8059 

25  40  16.4 

6.594 

18 

17  46  37.55 

8.3647 

28  20  51.7 

40.008 

19 

16    0  51.66 

8.9087 

25  46  48.2 

6.466 

19 

17  48  53.41 

8.8640 

.     28  20  47.4 

0.149 

26 

16    3    4.26 

9.9114 

25  53  12.2 

6.336 

20 

17  51    9i» 

3.9639 

28  20  34.6 

0.883 

21 

la   5  t7.02 

9.9140 

25  59  28.5 

6.907 

21 

17  53  24.99 

9J9688 

28  20  13.4 

0.499 

22 

16    7  29.94 

9JS166 

26    5  37.0 

6.076 

22 

17  55  40.69 

9.9619 

28  19  43.8 

O-.'MO 

23 

16    9  43.01 

9.3191 

S.26  11  37.6 

5.944 

23 

17  57  56.33 

9JM01 

8.28  19    5.8 

0.709 

WEDl 

^ESD 
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• 

FR 

IDAl 

'  12. 

0 

16  11  56.23 

8.8916 

S.26  17  30.3 

6.813 

0 

18    0  11.90 

8JK89 

8.28  18  19.4 

0.848 

1 

16  14    9.60 

3.8341 

26  23  15.1 

6.681 

1 

18    2  27.39 

9J3576 

28  17  24.7 

0.988 

2 

16  16  23.12 

3.9965 

26  28  52.0 

6.548 

2 

i8    4  42.81 

9.9563 

28  16  21.6 

1.199 

3 

16  18  36.78 

3.9988 

26  34  20.9 

5.415 

3 

18    6  58.15 

9.8549 

28  15  10.1 

1.961 

4 

16  20  50.58 

9.9311 

26  39  41.8 

5.989 

4 

18    9  13.40 

3.8633 

28  13  50.3 

1.399 

5 

16  23    4.51 

9.9334 

26  44  54.7 

5.148 

5 

18  11  28.55 

9.8517 

28  12  22.2 

1.538 

6 

16  25  18.58 

9.9356 

26  49  59.6 

5.014 

6 

18  13  43.60 

8.8489 

28  10  45.8 

1.676 

7 

16  27  32.78 

9.9377 

26  54  56.4 

4.879 

7 

18  15  58.54 

8.8488 

28    9    1.1 

1.813 

8 

16  29  47.10 

3.3397 

26  59  45.1 

4.743 

8 

18  18  13.38 

8.8463 

28    7    8.2 

1.950 

9 

16  32    1.54 

3.9417 

27    4  25.6 

4.608 

9 

18  20  28.10 

3.8443 

28    5    7.1 

9.067 

10 

16  34  16.10 

3.9437 

27    8  58.0 

4.479 

10 

18  22  42.70 

8.8483 

28    2  57.8 

9.993 

11 

16  36  30.78 

3JM5& 

27  13  22iJ 

4JC» 

11 

18  24  57.18 

3.8408 

28    0  40.3 

9.360 

12 

16  38  45.56 

3.9473 

27  17  38.2 

4.196 

12 

18  27  11.53 

8.8380 

27  58  14.6 

9.496 

13 

16  41    0.45 

9.9490 

27  21  46.0 

4.061 

13 

18  29  25.74 

8.3357 

27  55  40.8 

9.639 

14 

16  43  15.44 

9J2507 

27  25  45.5 

3.993 

14 

18  31  39.81 

8.8333 

27  52  58.8 

9.767 

15 

16  45  30.53 

9J3563 

27  29  36.8 

3.786 

15 

18  33  53.74 

3.8310 

27  50    8.8 

9.901 

16 

16  47  45.71 

9.9538 

27  33  19.8 

3.648 

16 

18  36    7.53 

3Je986 

27  47  10.7 

3.035 

17 

16  50    0.98 

9J3553 

27  36  54.5 

3.510 

17 

18  38  21.17 

3.8860 

27  44    4.6 

3.168 

18 

16  52  16.34 

9.9566 

27  40  21.0 

3.379 

18 

18  40  34.65 

3.9833 

27  40  50.6 

3.300 

19 

16  54  31.77 

3.3578 

27  43  39.1 

3.939 

19 

18  42  47.97 

3.9806 

27  37  28.6 

3.433 

20 

16  56  47.28 

9J2591 

27  46  48.8 

3.099 

20 

18  45    1.12 

3.9178 

27  33  58.6 

21 

16  59    2.86 

3J3603 

27  49  50.2 

9.953 

21 

18  47  14.10 

3.9149 

27  30  20.7 

3.697 

22 

17    1  18.51 

3.8613 

27  52  43iJ 

9.613 

22 

18  49  26.91 

9.9190 

27  26  35.0 

3.898 

23 

17    3  ;M.22 

3.3683 

27  55  27.8 

9.673 

23 

18  51  39.54 

9.9080 

27  22  41.4 

3.958 

24 

17    5  49.98 

3.3631 

S.27  58    4.0 

9.533 

24 

18  53  51.98 

9.9058 

8  27  18  40.0 

4.087  , 

VIII. 
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• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  A8CRNSI0N  AJTO  DECLINATION. 

Hoar. 

RightAscensioii. 

Diff. 
for  1  m. 

Dedination. 

Diff. 
for  1  m. 

Hoar. 

Bight  AAoenrion. 

Diff. 
forlm. 

Bedlnatloii. 

Dift 
for  1  m. 

^ 

SATl 

QRDJ 

LY  18. 

MONDAY  15. 

h    m      ■ 

« 

^   ^^      ^     .    " 

// 

h    m      ft 

8 

O          /          // 

II 

0 

18  53  51.98 

9J9068 

S.27  18  40.0 

4.087 

0 

20  35  19.85 

9.0114 

S.21  46  20.7 

9.459 

1 

18  56    4.24 

3.90S7 

27  14  30.9 

4.917 

1 

20  37  20.40 

3.0070 

21  36  50.8 

9.544 

2 

18  58  16.31 

3.1986 

27  10  14.0 

4.346 

2 

20  39  20.69 

9UXN7 

21  27  15.4 

9.634 

3 

19    0  28.19 

9.196? 

27    5  49.4 

4.474 

3 

20  41  20.72 

1.9984 

21  17  34.7 

9.733 

4 

19    2  39.87 

9.1930 

27    1  17.1 

4.609 

4 

20  43  20.49 

1.9940 

21    7  48.6 

9.819 

5 

19    4  51.35 

9.1897 

26  56  37.2 

4.798 

5 

20  45  20.00 

1.9897 

20  57  57.2 

9JKi0 

6 

19    7    2.63 

9.1869 

26  51  49.8 

4.853 

6 

20  47  19.25 

1.9853 

20  48    0.6 

9.967 

7 

19    9  13.70 

9.1697 

26  46  54.8 

4.979 

7 

20  49  18.24 

1.9610 

20  37  58.8 

10.073 

8 

19  11  24.55 

9.1791 

26  41  52.3 

5.104 

8 

20  51  ia97 

1.9767 

20  27  51.9 

10.156 

9 

19  13  35.19 

9.1756 

26  36  42.3 

5J998 

9 

20  53  15.45 

1.9795 

20  17  39.8 

10.943 

10 

19  15  45.62 

9.1790 

26  31  24.9 

5.351 

10 

20  55  13.67 

1.9683 

20    7  22.7 

10.396 

11 

19  17  55.83 

9.1669 

26  26    0.2 

5.473 

11 

20  57  11.64 

IMU 

19  57    0.7 

10.408 

12 

19  20    5.81 

9.1645 

26  20  28.1 

5.506 

12 

20  59    9.36 

1.9590 

19  46  33.8 

10.489 

13 

19  22  15.57 

9.1607' 

26  14  48.7 

5.718 

13 

21    1    6.83 

1.9567 

19  36    2.0 

10.^70 

14 

19  24  25.10 

9.1568 

26    9    2.0 

5.838 

14 

21    3    4.05 

1.9516 

19  25  25.4 

10.650 

15 

19  26  34.39 

9.1599 

26    3    8.1 

5.957 

15 

21    5    1.02 

1JM74 

19  14  44.0 

10.799 

16 

19  28  43.45 

9.1491 

25  57    7.1 

6.076 

16 

21    6  57.74 

1.9433 

19    3  57.9 

10.807 

17 

19  30  52.28 

9.1459 

25  50  59.0 

6.194 

17 

21    8  54.22 

1.9898 

18  53    7.2 

10.883 

18 

19  33    0.87 

9.1419 

25  44  43.8 

6.319 

18 

21  10  50.46 

1.9363 

18  42  11.9 

10.960 

19 

19  35    9.22 

9.1371 

25  38  21.6 

6.498 

19 

21  12  46.46 

1.9313 

18  31  12.0 

11.036 

20 

19  37  17.32 

9.1330 

25  31  52.4 

6.545 

20 

21  14  42.22 

1.9974 

18  20    7.6 

11.110 

21 

19  39  25.18 

9.1989 

25  25  16.2 

6.661 

21 

21  16  37.75 

1.9986 

18    8  58.8 

11.183 

22 

19  41  32.79 

9.1948 

25  18  33.1 

6.775 

22 

21  18  33.05 

1.9197 

17  57  45.6 

11.956 

23 

19  43  40.15 

SIJ] 

9.1907 

S.25  11  43.2 

■ 

r  14. 

6.888 

23 

21  20  28.11 
TUI 

1.9168 

3SDA 

S.17  46  28.0 
Y  16. 

11.398 

0 

19  45  47.27 

9.1165 

s.25    4  46.6 

7.000 

0 

21  22  22.94 

1.9119 

S.17  35  aa 

11.399 

1 

19  47  54.13 

9.1129 

24  57  43.2 

7.119 

1 

21  24  17.54 

1JN»89 

17  23  40.1 

11.470 

2 

19  50    0.74 

9.1080 

24  50  33.1 

7.993 

2 

21  26  11.92 

1.9M5 

17  12    9.8 

11.539 

3 

19  52    7.09 

9.1037 

24  43  16.4 

7.333 

3 

21  28    a08 

1.9006 

17    0  35.4 

11.607 

4 

19  54  13.18 

9.0993 

24  35  53.1 

7.443 

4 

21  30    0.02 

1.8979 

16  48  56.9 

11.675 

5 

19  56  19.01 

9.0951 

24  28  23i2 

7.559 

5 

21  31  53.74 

1.8936 

16  37  14.4 

11.743 

6 

19  58  24.59 

9.0908 

24  20  4a8 

7.660 

6 

21  33  47.25 

1.8900 

16  25  27.9 

11.608 

7 

20    0  29.91 

9.0864 

24  13    4.0 

7.767 

7 

21  35  40.54 

1.8864 

16  13  37.5 

11.873 

8 

20    2  34.96 

9.0890 

24    5  14.8 

7.873 

8 

21  37  33.62 

1.8830 

16    1  43.2 

11.988 

9 

20    4  39.75 

9.0777 

23  57  19.3 

7.978 

9 

21  39  26.50 

1.8796 

15  49  45.0 

19.003 

10 

20    6  44J28 

3.0733 

23  49  17.5 

8.083 

10 

21  41  19.17 

1.8769 

15  37  43.0 

19.064 

11 

20    8  48.54 

9.0688 

23  41    9.4 

8.186 

11 

21  43  11.64 

1.8798 

15  25  37.3 

13.195 

12 

20  10  52.54 

9.0644 

23  32  55.2 

8.988 

12 

21  45    3.91 

1.8696 

15  13  28.0 

19.186 

13 

20  12  56.27 

3.0600 

23  24  34.9 

8.390 

13 

21  46  55.99 

1.6663 

15    1  15.0 

13.947 

14 

20  14  59.74 

9U)557 

23  16    8.4 

8.499 

14 

21  48  47.87 

1.8631 

14  48  58.4 

19.306 

15 

20  17    2.95 

9.0513 

23    7  35.9 

8.599 

15 

21  50  39.56 

1.8569 

14  36  38.3 

13..%4 

16 

20  19    5.89 

9.0468 

22  58  57.4 

8.691 

16 

21  52  31.06 

1.8568 

14  24  14.7 

19.499 

17 

20  21     8.56 

9.0493 

22  50  13.0 

8.780 

17 

21  54  22.38 

1.8538 

14  11  47.7 

19.478 

18 

20  23  10.97 

9.0379 

22  41  22.7 

8.687 

18 

21  56  13.52 

1.850d 

13  59  17.3 

19.534 

19 

20  25  13.11 

9.0335 

22  32  26.6 

8.983 

19 

21  58    4.49 

1.8480 

13  46  43.6 

19J^ 

20 

20  27  14.99 

9.0991 

22  23  24.8 

9.078 

20 

21  59  55.28 

1.8451 

13  34    a5 

13.645 

21 

20  29  16.60 

3.0947 

22  14  17.2 

9.174 

21 

22    1  45.90 

1.8493 

13  21  26.2 

18.698 

22 

20  31  17.95 

9.0909 

22    5    3.9 

9.968 

22 

22    3  36.35 

1.8385 

13    8  42.7 

19.751 

23 

20  33  19.03 

9.0158 

21  55  45.1 

9.360 

23 

22    5  26.64 

1.8368 

12  55  56.0 

19.803 

24 

20  35  19.85 

9.0114 

S.21  46  20.7 

9.459 

24 

22    7  16.77 

1.8349 

S.12  43    6.3 

13.854' 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoitr. 

Right  AsceDnion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Asoenaion. 

Diflf. 
forlm. 

Declination. 

Diff. 
forlm. 

WED! 

!IESD 

AY  17. 

FRIDAV!   19. 

ta     m      ■ 

8 

O        i         // 

II 

h    m      s 

8 

O         1           II 

II 

0 

22    7  16.77 

1.8349 

S.12  43    6.3 

19.854 

0 

23  33  26.66 

1.7893 

S.  1  41  29.8 

14.496 

1 

22    9    6.74 

1.8315 

12  30  13.5 

19.905 

1 

23  35  13.62 

1.7831 

1  27    3.7 

14.443 

2 

22  10  56.55 

1.8289 

12  17  17.7 

19.954 

2 

23  37    0.63 

1.7638 

1  12  36.7 

14.457  ! 

3 

22  12  46.21 

1.8965 

12    4  19.0 

13.003 

3 

23  38  47.68 

1.7846 

0  58    8.9 

14.469  , 

4 

22  14  35.73 

1.8341 

11  51  17.4 

13.059 

4 

23  40  34.78 

1.7855 

0  43  40.4 

14.483 

5 

22  16  25.10 

1.8917 

11  38  12.8 

13.100 

5 

23  42  21.94 

1.7865 

0  29  11.1 

14.494  1 

6 

22  18  14.33 

1.8194 

11  25    5.4 

13.146 

6 

23  44    9.16 

1.7876 

0  14  41.1 

14.505 

7 

22  20    3.43 

1.8179 

11  11  55.3 

13.199 

7 

23  45  56.45 

1.7887 

S.  0    0  10.5 

14.516 

8 

22  21  52.39 

1.8149 

10  58  42.4 

13.937 

8 

23  47  43.81 

1.7900 

N.  0  14  20.7 

14.595 

9 

22  23  41.22 

1.8197 

10  45  26.9 

13.980 

9 

23  49  31.25 

1.7913 

0  28  52.5 

14.534 

10 

22  25  29.92 

1.8107 

10  32    8.8 

13.394 

10 

23  51  18.77 

1.7997 

0  43  24.8 

14.549 

11 

22  27  18.50 

1.8067 

10  18  48.0 

13.367 

11 

23  53    6.37 

1.7941 

0  57  57.5 

14.548 

12 

22  29    6.97 

1.8068 

10    5  24.7 

13.409 

12 

23  54  54.06 

1.7957 

1  12  30.6 

14.555 

13 

22  30  55.32 

1.8049 

9  51  58.9 

13.451 

13 

23  56  41.85 

1.7973 

1  27    4.1 

14.561 

14 

22  32  43.56 

1.8031 

9  38  30.6 

13.491 

14 

23  58  29.74 

1.7991 

1  41  37.9 

14.566 

15 

22  34  31.69 

1.8013 

9  25    0.0 

13.530 

15 

0    0  17.74 

1.8009 

1  56  12.0 

14.570 

16 

22  36  19.72 

1.7997 

9  11  27.0 

13.569 

16 

0    2    5.85 

1.6038 

2  10  46.3 

14JJ73 

17 

22  38    7.65 

1.7980 

8  57  51.7 

13.607 

17 

0    3  54.07 

1.8047 

2  25  20.8 

14.576 

18 

22  39  55.48 

1.7964 

8  44  14.1 

13.645 

18 

0    5  42.41 

1.8067 

2  39  55.4 

14.578 

19 

22  41  43.22 

1.7950 

8  30  34.3 

13.683 

19 

0    7  30.88 

1.8089 

2  54  30.1 

14.579 

20 

22  43  30.88 

1.7936 

8  16  52.3 

13.718 

20 

0    9  19.48 

1.6111 

3    9    4.9 

14.579 

21 

22  45  18.45 

l.79iU 

8    3    8.2 

13.753 

21 

0  11     8.21 

1.6133 

3  23  39.6 

14.578 

22 

22  47    5.94 

1.7909 

7  49  22.0 

13.788 

22 

0  12  57.08 

1.8157 

3  38  14.2 

14.577  1 

23 

22  48  53.36 
THU 

1.7897 

RSDJ 

S.  7  35  33.7 
lY  18. 

13.831 

23 

0  14  46.10 

SAT1 

1.8183 

DRD^ 

N.  3  52  48.8 
V)L  20. 

14.575 

0 

22  50  40.71 

1.7886 

S.  7  21  43.4 

13.854 

0 

0  16  .^5.28 

1.6909 

N.  4    7  23.2 

14.579 

1 

22  52  27.99 

1.7875 

7    7  51.2 

13.886 

1 

0  18  24.61 

1.8935 

4  21  57.4 

14..568  1 

2 

22  54  15.21 

1.7865 

6  53  57.0 

13.918 

2 

0  20  14.10 

1.8963 

4  36  31.3 

14.563 

3 

22  56    2.37 

1.7665 

6  40    1.0 

13.948 

3 

0  22    3.76 

1.8391 

4  51    4.9 

14..558 

4 

22  57  49.47 

1.7846 

6  26    3.2 

13.979 

4 

0  23  53.59 

1.8319 

5    5  38.2 

14.55] 

5 

22  59  36.52 

1.7838 

6  12    3.5 

14.009 

5 

0  25  43.59 

1.8348 

5  20  11.0 

14.543 

6 

23    1  23.53 

1.7831 

5  58    2.1 

14.037 

6 

0  27  33.77 

1.8379 

5  34  43.4 

14.536 

7 

23    3  10.49 

1.7893 

5  43  59.0 

14.065 

7 

0  29  24.14 

1.8411 

5  49  15.3 

14.597 

6 

23    4  57.41 

1.7817 

5  29  54.3 

14.099 

8 

0  31  14.70 

1.6443 

6    3  46.6 

14.517 

9 

23    6  44.30 

1.7819 

5  15  48.0 

14.118 

9 

0  33    5.46 

1.6477 

6  18  17.3 

14.506 

10 

23    8  31.16 

1.7808 

5    1  40.1 

14.144 

10 

0  34  56.42 

1.8511 

6  32  47.3 

14.494 

IJ 

23  10  18.00 

1.7805 

4  47  30.7 

14.169 

11 

0  36  47.59 

1.8547 

6  47  16.5 

14.481 

12 

23  12    4.82 

1.7809 

4  33  19.8 

14.193 

12 

0  38  38.98 

1.8563 

7    1  45.0 

14.468  1 

13 

23  13  51.62 

1.7799 

4  19    7.5 

14J217 

13 

0  40  30.59 

1.8690 

7  16  12.7 

14.453 

14 

23  15  38.41 

1.7797 

4    4  53.8 

14.940 

14 

0  42  22.42 

1.8657 

7  30  39.4 

14.438 

15 

23  17  25.19 

1.7797 

3  50  38.7 

14.969 

15 

0  44  14.47 

1.8695 

7  45    5.2 

14.493  1 

16 

23  19  11.97 

1.7797 

3  36  22.3 

14.983 

16 

0  46    6.76 

1.8735 

7  59  30.0 

14.404 

17 

23  20  58.75 

1.7798 

3  22    4.7 

14.303 

17 

0  47  59.29 

1.8775 

8  13  53.7 

14.386  1 

18 

23  22  45.54 

J. 7799 

3    7  45.9 

14.333 

18 

0  49  52.06 

1.8816 

8  28  16.3 

14.367 

19 

23  24  32.34 

1.7801 

2  53  25.9 

14.343 

19 

0  51  45.08 

1.8856 

8  42  37.7 

14.347 

20 

23  26  19.15 

1.7804 

2  39    4.7 

14.369 

20 

0  53  38.36 

1.8909 

8  .56  57.9 

14.396 

21 

23  28    5.99 

1.7808 

2  24  42.5 

14.379 

21 

0  55  31.90 

1.8946 

9  11  16.8 

14,303 

22 

23  29  52.85 

1.7819 

2  10  19.3 

14.396 

22 

0  57  25.71 

1.8999 

9  25  34.3 

14.380 

23 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoenaioii. 

Dur. 

for  1  m. 

Deolination. 

Difr. 

forlm. 

Hour. 

Bight  Ascensloii. 

mfL 

for  1  m. 

Dedlnation. 

•Diff. 
forlm. 

MO 

NDA1 

r29. 

WEDNESDAY  31. 

h    m      s 

8 

O          t           II               II 

h    m      ■ 

s 

m*    £     J     J'.        "         I 

0 

8  59  51.90 

9.5319 

N.19  42  47.5 

13.653 

0 

10  53    1.22 

9.9056 

N.  7    1    8.4 

17.190 

1 

9    2  23.54 

9.5834 

19  29    4.4 

13.789 

1 

10  55  13.40 

9.9006 

6  43  56.4 

17.910 

3 

9    4  54.71 

9.5157 

19  15  13.6 

13.900 

2 

10  57  25.29 

9.1957 

6  26  4a2 

17.998 

3 

9    7  25.42 

9.5(mO 

19    1  15.3 

14.034 

3 

10  59  36.89 

9.1909 

6    9  29.0 

17.944 

4 

9    9  55.67 

9J)003 

18  47    9.5 

14.157 

4 

11     1  48.20 

9.1861 

5  52  13.9 

17JK7 

5 

9  12  25.4G 

9.4996 

18  32  56.5 

14.976 

5 

11    3  59.22 

9.1813 

5  34  58.1 

17.968 

6 

9  14  54.78 

9.4848 

18  18  36.4 

14.393 

6 

11    6    9.96 

9.1767 

5  17  41.7 

17.978 

7 

9  17  23.64 

9.4779 

18    4    9.3 

14.508 

7 

11    8  20.43 

9.1739 

5    0  24.8 

17.986 

8 

9  19  52.04 

9.4696 

17  49  35.4 

14.691 

8 

11  10  30.63 

9.1678 

4  43    7.4 

17J903 

9 

9  22  19.99 

9.4690 

17  34  54.8 

14.739 

9 

11  12  40.57 

9.1635 

4  25  49.7 

17.997 

]0 

9  24  47.48 

9.4543 

17  20    7.6 

14.839 

10 

11  14  50Ji5 

9.1593 

4    8  31.8 

17.998 

11 

9  27  14.51 

9.4467 

17    5  14.1 

14.943 

11 

11  16  59.68 

9.1559 

3  51  13.9 

17.998 

13 

9  29  41.08 

9.4391 

16  50  14.4 

15.046 

12 

11  19    8.87 

9.1519 

3  33  sao 

17.997 

13 

9  32    7.20 

9.4316 

16  35    8.6 

15.147 

13 

11  21  17.82 

9.1479 

3  16  3a2 

17J995 

14 

9  34  32.87 

9.4M9 

16  19  56.8 

15.945 

14 

11  23  26.53 

9.1433 

2  59  20.6 

17.990 

15 

9  36  58.10 

9.4167 

16    4  39.2 

15.340 

15 

11  25  35.01 

9.1396 

2  42    3.4 

17.983 

16 

9  39  22.88 

9.4099 

15  49  16.0 

15.433 

16 

11  27  43.27 

9.1350 

2  24  4a6 

17.975 

17 

9  41  47.21 

9.4018 

15  33  47.2 

15.595 

17 

11  29  51.32 

9.1394 

2    7  30.4 

17.964 

18 

9  44  11.10 

9.3945 

15  18  13.0 

15.613 

18 

11  31  59.16 

9.1989 

1  50  14.9 

17.959 

19 

9  46  34.55 

9.3873 

15    2  33.6 

15.608 

19 

11  34    6.79 

9.1955 

1  33    0.1 

17.939 

20 

9  48  57.57 

9.3801 

14  46  49.2 

15.789 

20 

11  36  14.22 

9.1999 

1  15  46.2 

17.994 

21 

9  51  20.16 

9.3790 

14  30  59.8 

15.863 

21 

11  38  21.45 

9.1189 

0  58  33J2 

17.908 

22 

9  53  42.32 

9.3658 

14  15    5.7 

15.941 

22 

11  40  28.49 

9.1158 

0  41  21J2 

17.190 

23 

9  56    4.05 

9.3587 

N.13  50    6.9 

16.018 

23 

11  42  35.35 

9.1199 

N.  0  24  10.4 

17.170 

TUI 

:SDA^ 

r  30. 

THURSDAY 

Z",   FE 

IBRUARY  1. 

0 
1 

9  58  25.36 
10    0  46.25 

9.3517 
9.3447 

N.13  43    3.51 
13  26  55.8 

16.009 
16.163 

0  1    11  44  42.04 

9.1100  1 

N.  0    7    0.81  17.149 

2 

10    3    6.73 

9.3379 

13  10  43.9 

16.939 

3 

10    5  26.80 

9.3311 

12  54  27.9 

16.999 

4 

10    7  46.46 

9.3943 

12  38    8.0 

16.363 

5 

10  10    5.72 

9.3177 

12  21  44.3 

16.496 

PHASES 

OF  T 

HE  MOON. 

6 

10  12  24.58 

9.3111 

12    5  16.9 

11  48  4ao 

16.486 

7 

10  14  43.05 

9JM)46 

16.543 

8 

10  17    1.13 

9.9989 

11  32  11.7 

16.599 

d       h      m 

9 

10  19  18.83 

9.9917 

11  15  34.1 

16.659 

<f  Last  Quai 

ter, . 

«ft                   **                 AAA 

.     6    2  17.2 

10 
11 
12 

10  21  36.14 
10  23  53.07 
10  26    9.63 

9.9853 
9.9791 
9.9730 

10  58  53.4 
10  42    9.7 
10  25  23.1 

16.703 
16.759 
16.799 

#   New  Mooi 
}>   First  Qua] 

ler, . 

.  14     1  28.0 
.22     3  53.1 

13 

10  28  25.83 

9.9670 

10    8  33.8 

16.843 

O  Full  Moon 

1-     • 

.  28  20  38.9 

14 
15 

10  30  41.67 
10  32  57.15 

9J9610 
9.9550 

9  51  41.9 
9  34  47.6 

16.885 
16.995 

16 

10  35  12.27 

9.9499 

9  17  50.9 

16.963 

d      h 

17 

10  37  27.05 

9.9435 

9    0  52.0 

16.999 

C   Apogee,. 

.     . 

.    14  14.9 

18 

10  39  41.49 

9.9378 

8  43  51.0 

17.039 

<C   Perigee,. 

.     . 

28  14.3 

19 

10  41  55.59 

9.9399 

8  26  48.1 

17.064 

20 

10  44    9.36 

9.9966 

8    9  43.3 

17.094 

' 

21 

10  46  22.81 

9J2914 

7  52  36.8 

I7J99 

22 

10  48  35.98 

9.9160 

7  35  28.7 

17.147 

23 

10  50  48.73 

9jai07 

7  18  19.2 

17.169 

• 

24 

10  53    1.22 

9.9056 

N.  7    1    8.4 

17.190 

_ 

14 
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GREEl^WICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

• 

star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

*1 

and 

Noon. 

of 

IIP». 

of 

Vlh. 

of 

IXh. 

of 

1 

Position. 

Diff. 

> 

Oil' 

58  10  46 

Diff. 

Diff. 

Diff. 

Aldebaran 

W. 

0         1        f 

56  19  44 

9096 

9101 

Q          1         II 

60    1  44 

9105 

d  52  36 

9110 

Spica 
Mars 

E. 

78  27  48 

1994 

76  34    5 

9001 

74  40  32 

9009 

72  47  11 

9017 

E. 

107  32  49 

*    9905 

105  44  29 

9919 

103  56  19 

S990 

102    8  21 

2998 

2 

Aldebaran 

W. 

71    4  33 

9149 

72  54  18 

9159 

74  43  48 

9170 

76  33    1 

j 
9181 

Pollux 

W. 

27  37  21 

9088 

29  28  38 

9098 

31  19  41 

9108 

33  10  28 

2120 

Spica 
Mars 

E. 

63  24    0 

9068 

61  32  11 

9080 

59  40  41 

9099 

57  49  30 

2105 

E. 

93  11  58 

9981 

91  25  30 

9993 

89  39  20 

9906 

87  53  29 

2390 

Antares 

E. 

109  17  39 

9067 

107  25  49 

9079 

105  34  17 

2091 

103  43    4 

2104 

3 

Aldebaran 

W. 

85  34  23 

9949 

87  21  37 

•  ssa*) 

89    828 

9981 

90  54  56 

2996 

Pollux 

W. 

•  42  19  43 

9185 

44    8  33 

2900 

45  57    0 

2915 

47  45    5 

9931 

Spica 
Mars 

E. 

48  38  47 

9177 

46  49  45 

9199 

45    1    6 

2908 

43  12  50 

9995 

E. 

79    9  29 

9396 

77  25  48 

9419 

75  42  30 

2429 

73  59  36 

9445 

Antares 

E. 

94  32  10 

9175 

92  43    5 

9191 

90  54  24 

2906 

89    6    6 

9993 

Venus 

E. 

99  38  32 

9599 

97  59  26 

9608 

96  20  42 

9096 

94  42  22 

9643 

Jupiter 

E. 

105  58    6 

9909 

104  11  11 

9977 

102  24  38 

9993 

100  38  28 

9309 

Sun 

E. 

129  44  13 

9513 

128    3  18 

9598 

126  22  44 

2545 

124  42  33 

9561 

4 

Pollux 

W. 

56  39  35 

9319 

58  25  17 

9399 

60  10  34 

9346 

61  55  27 

9363 

Regulus 

W. 

19  45  16 

9309 

21  31    3 

9395 

23  16  26 

9349 

25    1  24 

93S9 

Spica 
Mars 

E. 

34  17  40 

9309 

32  31  53 

9396 

30  46  31 

S944 

29    1  35 

9361 

E. 

65  31  16 

9535 

63  50  52 

9554 

62  10  54 

2573 

60  31  22 

9599 

Antares 

E. 

80  10  38 

9305 

78  24  46 

9:199 

76  39  19 

9340 

74  54  18 

9357 

Venus 

E. 

86  36  38 

9734 

85    0  43 

9759 

83  25  12 

9771 

81  50    6 

9790 

Jupiter 

E. 

91  53  35 

9393 

90    9  50 

9410 

88  26  29 

9497 

86  43  33 

9445 

Sun 

E. 

116  27  21 

9647 

114  49  30 

9665 

113  12    3 

9683 

HI  35    0 

2701 

5 

Pollux 

W. 

70  33  43 

9446 

72  16    9 

9465 

73  58  11 

2489 

75  39  49 

9490 

Regulus 

W. 

33  40    9 

9444 

35  22  41 

9461 

37    4  49 

9478 

38  46  33 

2495 

Mars 

E. 

52  20  12 

9688 

50  43  16 

9707 

49    6  46 

2797 

47  30  42 

2747 

Antares 

E. 

66  15  22 

9443 

64  32  48 

9460 

62  50  39 

9477 

61    8  54 

2494 

Venus 

E. 

74    0  51 

9886 

72  28  14 

9905 

70  56    2 

9994 

69  24  14 

2944 

Jupiter 

E. 

78  15    6 

9533 

76  34  39 

9551 

74  54  36 

9568 

73  14  57 

2586 

Sun 

E. 

103  35  52 

9793 

102    1  15 

9811 

100  27    2 

9899 

98  53  12 

2848 

6 

Pollux 

W. 

84    2  12 

9589 

85  41  32 

9597 

87  20  31 

9613 

88  59    8 

2098 

Regulus 

W. 

47    9  23 

9577 

48  48  49 

9593 

50  27  54 

2600 

52    637 

2094 

Mars 

E. 

39  36  56 

9847 

38    3  29 

9867 

36  30  28 

2888 

34  57  54 

9909 

Antares 

E. 

52  46    0 

9577 

51    6  33 

9599 

49  27  28 

2008 

47  48  44 

2684 

Venus 

E. 

61  51  15 

3038 

60  21  49 

3056 

58  52  46 

3075 

57  24    6 

3003 

Jupiter 

E. 

65    2  43 

9679 

63  25  26 

2689 

61  48  32 

9706 

60  12    0 

2799 

Sun 

E. 

91    9  50 

9936 

89  38  17 

2953 

88    7    5 

9970 

86  36  15 

2987 

7 

Pollux 

W. 

97    7    7 

9709 

98  43  44 

9716 

100  20    2 

9730 

101  56    2 

9744 

Regulus 

W. 

60  15    4 

9698 

61  51  47 

9719 

63  28  11 

9725 

65    4  17 

9739 

Mars 

E. 

27  21  58 

3095 

25  52  16 

3051 

24  23    6 

3079 

22  54  3] 

3110 

Antares 

E. 

39  40  15 

9698 

38    3  32 

9719 

36  27    8 

27S5 

34  51    2 

2739 

Venus 

E. 

50    6  12 

3189 

48  39  41 

3196 

47  13  30 

3916 

45  47  40 

3233 

Jupiter 

E. 

52  14  45 

9803 

50  40  21 

9819 

49    6  18 

2Ra5 

47  32  35 

9840 

Sun 

E. 

79    7  12 

3067 

77  38  22 

3089 

76    9  51 

3096 

74  41  39 

3119 

8 

Regulus 

W, 

73    029 

9801 

74  34  55 

9813 

76    9    6 

2894 

77  43    3 

9835 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

s^ 

star's  Kune 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

XVIUh. 

of 

XXIh. 

of 

1 

Position. 

•i^ 

Diff. 

Diff. 

Diff. 

Diff. 

Aldebanm 

W. 

O           1        ft 

63  43  20 

9116 

O          /         // 

65  33  55 

9199 

O           *        /» 

67  24  20 

9130 

O           t        tt 

69  14  33 

9139 

Spica 
Mars 

E. 

70  54    3 

2096 

69    1    9 

9005 

67    8  30 

9046 

&5  16    7 

9056 

E. 

100  20  35 

9S237 

98  33    3 

9947 

96  45  45 

ilU58 

94  58  43 

9960 

2 

Aldebaraii 

W. 

78  21  57 

9194 

80  10  34 

9907 

81  58  51 

9990 

83  46  48 

9935 

Pollux 

W. 

35    0  57 

9139 

36  51    8 

9144 

38  41    0 

9157 

40  30  32 

9171 

Spica 
Mars 

K. 

55  58  39 

9118 

54    8    8 

9133 

52  17  59 

9147 

50  28  12 

9169 

E. 

86    7  59 

9334 

84  22  49 

9348 

82  38    0 

9364 

80  53  33 

9380 

Antares 

E. 

101  52  11 

9117 

100    1  38 

9139 

98  11  27 

9146 

96  21  38 

9160 

3 

Aldebaran 

W. 

92  41     1 

9313 

94  26  42 

9330 

96  11  58 

9347 

97  56  49 

9364 

Pollux 

W. 

49  32  46 

9947 

51  20    4 

9969 

53    6  59 

.9979 

54  53  29 

9996 

Spica 
Mars 

E. 

41  24  59 

9941 

39  37  32 

9958 

37  50  30 

9974 

36    3  52 

9291 

E. 

72  17    6 

9463 

70  35    1 

9481 

68  53  21 

9499 

67  12    6 

9517 

Antares 

E. 

87  18  12 

9U30 

85  30  42 

9255 

83  43  36 

9979 

81  56  55 

9988 

Venus 

E. 

93    4  25 

9660 

91  26  52 

9678 

89  49  43 

9696 

88  12  58 

9715 

Jupiter 

E. 

98  52  41 

9395 

97    7  18 

9349 

95  22  19 

9359 

93  37  45 

9375 

Sun 

E. 

123    2  44 

9577 

121  23  18 

9594 

119  44  15 

9i)9 

118    5  36 

9699 

4 

Pollux 

W. 

63  39  55 

9960 

65  23  59 

9397 

67    7  38 

9414 

68  50  53 

2431 

Regulua 

W. 

26  45  58 

9376 

28  30    7 

9303 

30  13  52 

9410 

31  57  13 

.9497 

Spica 
Mars 

E, 

27  17    4 

9379 

25  32  59 

9397 

23  49  20 

9415 

22    6    7 

9433 

E. 

58  52  16 

9611 

57  13  36 

9630 

55  35  22 

9649 

53  57  34 

9669 

Antares 

E. 

73    9  41 

9374 

.71  25  29 

9391 

69  41  42 

9409 

67  58  20 

9496 

Venus 

E. 

80  15  25 

9809 

78  41    9 

9898 

77    7  18 

9848 

75  33  52 

9867 

Jupiter 

K 

85    1    2 

9469 

83  18  56 

9480 

81  37  14 

9498 

79  55  58 

9515 

Sun 

E. 

109  58  22 

9719 

108  22    8 

97d8 

106  46  18 

9756 

105  10  53 

9775 

5 

Pollux 

W. 

77  21    4 

9515 

79    1  56 

9533 

80  42  24 

9549 

82  22  29 

9565 

Regulus 

W. 

40  27  53 

9519 

42  *8  50 

9598 

43  49  24 

9545 

45  29  35 

9561 

Mars 

E. 

45  55    5 

9766 

44  19  53 

9787 

42  45    8 

9807 

41  10  49 

9897 

Antares 

E. 

59  27  33 

9511 

57  46  35 

9598 

56    6    1 

9544 

54  25  49 

9561 

Venus 

E. 

67  52  51 

9963 

66  21  52 

9981 

64  51  16 

3001 

63  21    4 

3019 

Jupiter 

E. 

71  35  43 

9604 

69  56  53 

9691 

68  18  26 

9638 

66  40  23 

9655 

Sun 

E. 

97  19  46 

9866 

95  46  43 

9883 

94  14    3 

9901 

92  41  45 

9919 

6 

Pollux 

W. 

90  37  25 

9643 

92  15  21 

9659 

93  52  56 

9674 

95  30  11 

9688 

Regulua 

W. 

53  44  59 

9640 

55  23    0 

9655 

57    0  41 

9669 

58  38    2 

9684 

Mars 

E. 

33  25  47 

9931 

31  54    7 

9953 

30  22  55 

9976 

28  52  12 

9999 

Antares 

E. 

46  10  22 

9639 

44  32  20 

9655 

42  54  39 

9669 

41  17  17 

9684 

Venus 

E. 

55  55  48 

3111 

54  27  52 

3199 

53    0  17 

3147 

51  a3    4 

3164 

Jupiter 

E. 

58  35  50 

9739 

57    0    2 

9755 

55  24  35 

9771 

53  49  29 

9788 

Sun 

E. 

85    5  46 

3003 

83  35  37 

3090 

82    5  49 

3096 

80  36  21 

3059 

7 

Pollux 

W. 

103  31  44 

9756 

105    7    9 

9769 

106  42  17 

9789 

108  17    8 

9795 

Regulua 

W. 

66  40    5 

9759 

68  15  36 

9765 

69  50  50 

9778 

71  25  47 

9780 

Mars 

E. 

21  26  33 

3144 

19  59  17 

3183 

18  32  48 

3998 

17    7  12 

3981 

Antares 

E. 

33  15  14 

9759 

31  39  43 

9766 

30    4  30 

9778 

28  29  33 

9790 

Venus 

£. 

44  22  10 

3950 

42  57    0 

3966 

41  32    9 

3983 

40    7  38 

3300 

Jupiter 

E. 

45  59  11 

9865 

44  26    7 

9880 

42  53  23 

9895 

41  20  58 

9911 

Sun 

E. 

73  13  44 

3197 

71  46    7 

3140 

70  18  46 

3154 

68  51  42 

3168 

8 

Regulus 

W. 

79  16  45 

9846 

80  50  13 

9866 

82  23  28 

9666 

83  56  30 

9876 

16 
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GREENWICH  MEAN  TTMK. 

LUNAB  DISTANOKH. 

h 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

8 

and 

Noon. 

of 

mil. 

of 

VPi. 

of 

IXh. 

of 

Position. 

Diff. 

Diff. 

Diff. 

Biff. 

Spica 

W. 

O           1        /» 

19    1  48 

9809 

O          /       // 

20  36    4 

9800 

O          /       /' 

22  10    6 

9831 

0          If 

23  43  54 

9641 

Ajitares 

E. 

26  54  52 

980O 

25  20  27 

9814 

23  46  17 

9895 

22  12  22 

9836 

Venus 

£. 

38  43  27 

3318 

37  19  36 

3334 

35  56    4 

3351 

34  32  52 

3368 

Jupiter 

E. 

39  48  53 

S996 

38  17    7 

9949 

36  45  41 

9957 

35  14  34 

9973 

Sun 

E. 

67  24  54 

3181 

65  58  22 

3108 

64  32    5 

3906 

63    6    3 

3919 

9 

Regulus 

W. 

85  29  19 

9886 

87    1  56 

9805 

88  34  21 

9004 

90    635 

9919 

Spica 
Venus 

W. 

31  29  42 

9880 

33    2  15 

9808 

34  34  37 

9907 

36    6  47 

9915 

E. 

27  41  57 

3463 

26  20  52 

3486 

25    0  12 

Xfff 

23  39  58 

3535 

Sun 

E. 

55  59  23 

3975 

54  34  42 

3986 

53  10  14 

3995 

51  45  57 

3306 

10 

Rej^lus 
Spica 

w.. 

97  45    7 

9951 

99  16  21 

9966 

100  47  26 

9965 

102  18  23 

9979 

W. 

43  45    6 

9954 

45  16  17 

9060 

46  47  20 

9967 

48  18  14 

9973 

Sun 

E. 

44  47  2] 

3351 

43  24    9 

3360 

42    1    7 

3369 

40  38  15 

3377 

11 

Spica 
Mara 

W. 

55  50  53 

3001 

57  21    4 

3006 

58  51    9 

3011 

60  21    8 

3016 

W. 

20  49  14 

3305 

22  11  36 

3383 

23  34  12 

3374 

24  56  58 

3366 

Sun 

£. 

33  46  12 

3416 

32  24  14 

8405 

31    2  26 

3433 

29  40  47 

3441 

16 

Sun 

W. 

21    2  11 

3593 

22  22  10 

3514 

23  42  19 

3506 

25    237 

3497 

.  a  Arietis 

E. 

79    0  52 

3088 

77  32  28 

3086 

76    4    1 

3084 

74  35  32 

3089 

Aldebaran 

E. 

110  16  14 

3150 

108  49    5 

8146 

107  21  51 

3143 

105  54  33 

3139 

17 

Sun 

W. 

31  46    9 

3464 

33    7  13 

8458 

34  28  24 

3461 

35  49  43 

3445 

a  Arietis 

E. 

67  12  27 

3070 

65  43  41 

3067 

64  14  51 

3064 

62  45  57 

3060 

Aldebaran 

E. 

98  36  59 

3191 

97    9  15 

3116 

95  41  25 

3119 

94  13  30 

3108 

18 

Sun 

W. 

42  38    5 

3419 

44    0    8 

3404 

45  22  20 

3396 

46  44  41 

3388 

a  Arietis 

E. 

55  20  20 

3041 

53  50  58 

3036 

52  21  30 

3031 

50  51  56 

3086 

Aldebaran 

E. 

86  52  33 

3083 

85  24    3 

3078 

83  55  27 

3073 

82  26  44 

3066 

19 

Sun 

W. 

53  38  42 

3345 

55    2    1 

3336 

56  25  31 

3396 

57  49  12 

3316 

a  Arietis 

E. 

43  22  34 

3001 

41  52  22 

9095 

40  22    3 

9900 

38  51  38 

9985 

Aldebaran 

£. 

75    1  15 

3034 

73  31  45 

3098 

72    2    7 

3091 

70  32  20 

3014 

ao 

Sun 

W. 

64  50  44 

3950 

66  15  43 

3947 

67  40  56 

393b 

69    624 

'JbUbi 

Fomalhaut 

W. 

40    2  41 

8503 

41  21  23 

3539 

42  41    4 

3489 

44    1  40 

3443 

Saturn 

W. 

29  39  28 

9919 

31  11  23 

9907 

32  43  33 

9896 

34  15  57 

9883 

Aldebaran 

E. 

63    1    4 

9974 

61  30  19 

9906 

59  59  24 

9958 

58  28  19 

9950 

PolluT 

E. 

105  42    8 

9889 

104    9  26 

9839 

102  36  31 

9860 

101    3  21 

9848 

21 

Sun 

W. 

76  17  44 

8159 

77  44  51 

3136 

79  12  17 

3191 

80  40    1 

3106 

Fomalhaut 

Vi. 

50  56  49 

8948 

52  22    1 

3914 

53  47  53 

3183 

55  14  22 

3159 

Saturn 

w. 

42    1  59 

9818 

43  36    3 

9805 

45  10  24 

9791 

46  45    4 

9n6 

Aldebaran 

E. 

50  50  18 

9909 

49  18  11 

9903 

47  45  56 

9806 

46  13  32 

9880 

Pollux 

E. 

93  13  34 

9785 

91  38  46 

9771 

90    3  40 

9757 

88  28  16 

9749 

22 

Sun 

W. 

88    3  40 

3091 

89  33  27 

3004 

91    3  35 

9965 

92  34    6 

9968 

Fomalhaut 

y/. 

62  35  45 

3019 

64    5  43 

9987 

66  36  12 

9969 

67    7  13 

9908 

Saturn 

w. 

54  43  20 

9608 

5620    2 

9689 

57  57    6 

9666 

59  34  31 

9649 

aPeffasi 
Aldebaran 

w. 

40  59  32 

3914 

42  25  25 

3164 

43  52  17 

3118 

45  20    5 

3074 

E. 

38  29  43 

9809 

36  56  45 

9870 

35  23  48 

9879 

33  50  53 

98n 

Pollux 

E. 

80  26  19 

9606 

78  48  53 

9660 

77  11    6 

9684 

75  32  57 

9617 

XVI. 
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GEEEMWICH  MEAN  TIME. 

LUNAR  DISTAN0K8. 

-5 

Star's  Name 

P.L. 

P.L. 

P.L 

P.L. 

"s| 

and 

Midnight. 

of 

XVh.  . 

of 

XVIIlii 

of 

XXP». 

of 

8 

Po6ition. 

*j 

Biff. 

Diff. 

Diff. 

Diff. 

Spica 

W. 

25  17  29 

38&1 

26  50  51 

9861 

28  24    0 

9870 

0       /      »/ 

29  56  57 

9880 

Antares 

E. 

20  38  41 

9847 

19    5  14 

9859 

17  32    2 

9869 

15  59    3 

9878 

1 

Venus 

E. 

33    9  59 

3366 

31  47  27 

3404 

30  25  15 

3493 

29    3  25 

3443 

Jupiter 

E. 

33  43  47 

2989 

32  13  20 

3005 

30  43  14 

3099 

29  13  29 

3040 

1 

Sun 

E. 

61  40  16 

3931 

60  14  43 

3949 

58  49  23 

3953 

57  24  16 

3965 

9 

Rcf^ulus 

W. 

91  38  38 

91»1 

93  10  30 

9999 

94  42  12 

9937 

96  13  44 

9944 

Spica 

W. 

37  38  47 

9993 

39  10  37 

9991 

40  42  16 

9098 

42  1 ^  46 

9946 

Venus 

E. 

22  20  13 

3564 

21     0  59 

3596 

19  42  20 

3634 

18  24  22 

3676 

Sun 

E. 

50  21  52 

3315 

48  57  58 

3395 

47  34  15 

»m 

46  10  43 

3343 

1  10 

Regulus 

W. 

103  49  11 

9978 

105  19  51 

9984 

106  50  24 

9989 

108  20  50 

9995 

Spica 

W. 

49  49     1 

9979 

51  19  40 

9985 

52  50  11 

9991 

54  20  35 

9996 

Sun 

E. 

39  15  32 

3385 

37  52  58 

3393 

36  30  34 

3401 

35    8  19 

3408 

'  n 

Spica 

W. 

61  51     1 

3090 

63  20  49 

3095 

64  50  31 

3099 

66  20    8 

3039 

Mai's 

W. 

26  19  53 

3361 

27  42  54 

3357 

29    6    0 

3354 

30  29    9 

3;i51 

Sun 

E. 

28  19  17 

3450 

26  57  57 

3458 

25  36  46 

3468 

24  15  46 

3478 

16 

Sun 

W. 

26  23    4 

3490 

27  43  39 

3483 

29    4  22 

3477 

30  25  12 

3471 

a  Arietis 

E. 

73    7    0 

3080 

71  38  26 

3078 

70    9  49 

3076 

68  41  10 

3073 

Aldebaran 

E. 

104  27  11 

3136 

102  59  45 

3139 

101  32  14 

3199 

100    4  39 

3194 

i  17 

Sun 

W. 

37  11    9 

3436 

38  32  42 

3439 

39  54  22 

3495 

41  16  10 

3419 

a  Arietis 

E. 

61  16  59 

3056 

59  47  56 

3053 

58  18  49 

3049 

56  49  37 

3045 

, 

Aldebaran 

E. 

92  45  30 

3108 

91  17  24 

3000 

89  49  13 

3094 

88  20  56 

3089 

18 

Sun 

W. 

48    7  10 

3381 

49  29  48 

3379 

50  52  36 

3364 

52  15  34 

3355 

a  Arietis 

E. 

49  22  16 

3099 

47  52  30 

3017 

46  22  38 

3011 

44  52  39 

3006 

Aldebaran 

E. 

80  57  53 

3060 

79  28  55 

3055 

77  59  50 

3048 

76  30  37 

3041 

19 

Sun 

W. 

59  13    5 

3306 

60  37  10 

3994 

62    1  28 

3983 

63  25  59 

3971 

a  Arietis 

E. 

37  21     6 

9980 

35  50  28 

9975 

34  19  44 

9969 

32  48  53 

9965 

Aldebaran 

E. 

69    2  24 

3006 

67  32  19 

9908 

66    2    4 

9990 

64  31  39 

9989 

20 

Sun 

W. 

70  32    7 

3909 

71  58    6 

3194 

73  24  22 

3181 

74  50  54 

3166 

Foinalliaut 

W. 

45  23    8 

3400 

46  45  25 

3358 

48    8  29 

3319 

49  32  18 

3983 

SatuiD 

W. 

35  48  37 

9871 

37  21  33 

9859 

38  54  45 

9846 

40  28  13 

9839 

Aldebaran 

E. 

56  57    3 

9949 

55  25  37 

9934 

5:3  54     1 

9996 

52  22  15 

9917 

Pollux 

E. 

99  29  56 

9836 

97  56  15 

9894 

96  22  18 

9811 

94  48    5 

9798 

21 

Sun 

W. 

82    8    5 

3DR9 

83  36  28 

3073 

85    5  11 

3066 

86  34  15 

3039 

Fomalhaut 

W. 

56  41  29 

3199 

58    9  12 

3094 

59  37  29 

3066 

61    6  20 

3039 

Saturn 

W. 

48  20    3 

9769 

49  55  22 

9746 

51  31     1 

9731 

5:}    7    0 

9715 

Aldehnran 

E. 

44  40  59 

9883 

43    8  19 

9878 

41  35  32 

9873 

40    2  39 

9871 

Pollux 

E. 

86  52  32 

9798 

85  16  29 

9713 

83  40    6 

9698 

82    3  23 

9689 

22 

Sun 

W. 

94    4  59 

9950 

95  36  15 

9931 

97    7  55 

9919 

98  39  59 

9893 

Fomalhaut 

W. 

68  38  44 

9913 

70  10  46 

9889 

71  43  19 

9866 

73  16  21 

9843 

Saturn 

W. 

61  12  19 

9639 

62  50  30 

9615 

64  29    5 

9597 

66    8    4 

9580 

a  Pegasi 

W. 

46  48  AQ 

3033 

48  18  18 

9994 

49  48  38 

9957 

51  19  45 

9991 

Aldebai'au 

E. 

32  18    5 

9886 

30  45  28 

9898 

29  13    7 

9916 

27  41    8 

9941 

Pollux 

E. 

73  54  25 

9600 

72  15  30 

9583 

70  36  12 

9566 

68  56  31 

9548 

2 
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XVII. 


i 
GREENWICH  MEAN  TIME. 

1 
i 

LUNAR  DISTANCES. 

^■S 

star's  Name 

P.L. 

P.L. 

P.L. 

■ 

P.L. 

®1 

and 

Noon. 

of 

Illh 

of 

VPi. 

of 

IXh. 

of 

23 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

100  12  27 

S874 

101  45  19 

2855 

103  18  36 

9835 

104  52  18 

1 

9815 : 

Fomalhaut 

W. 

74  49  53 

S831 

76  23  54 

9799 

77  58  23 

9777 

79  33  21 

2756 

Saturn 

w. 

67  47  27 

SS68 

69  27  14 

2544 

71    7  26 

9586 

72  48    3 

9508  1 

a  Pegasi 

w. 

52  51  37 

S887 

54  24  12 

9655 

55  57  29 

9823 

57  31  27 

27S9 

Pollux 

E. 

67  16  25 

2531 

65  35  55 

9514 

63  55    1 

9496 

62  13  42 

9478 

Regulus 

E. 

104    7  59 

S596 

102  27  22 

2508 

100  46  20 

2490 

99    4  53 

9479 

24 

Sun 

W. 

112  47  13 

9717 

114  23  30 

StDVO 

116    0  13 

2678 

117  37  22 

9659 

Fomalhaut 

W. 

87  34  57 

9657 

89  12  35 

9638 

90  50  38 

2621 

92  29    5 

9603 

Saturn 

W. 

81  17  32 

9416 

83    0  44 

2398 

84  44  22 

2379 

86  28  27 

9361 

a  Pegasi 
a  Anetis 

W. 

65  30  52 

9655 

67    8  33 

9699 

68  46  48 

2604 

70  25  37 

9581 

w. 

21  58  51 

9997 

23  39  26 

9491 

25  20  52 

9458 

27    3    5 

9496 

Pollux 

E. 

53  40  48 

9388 

51  56  56 

2371 

50  12  39 

2353 

48  27  56 

9335 

Regulus 

E. 

90  31  12 

9381 

88  47  10 

2369 

87    2  41 

2344 

85  17  46 

9396  i 

25 

Saturn 

W. 

95  15  23 

9979 

97    2    4 

9956 

98  49  10 

2237 

100  36  42 

9291 

a  Pegasi 

W. 

78  47  32 

9479 

80  29  24 

2453 

82  11  44 

2433 

83  54  31 

9416 

a  Ai'ietis 

W. 

35  44  19 

9998 

37  30  21 

2977 

39  l6  55 

2256 

41    4    0 

9235 

Pollux 

E. 

39  37  58 

9949 

37  50  44 

29;« 

36    3    6 

9218 

34  15    5 

9203 

Regulus 

E. 

76  26  38 

9937 

74  39    6 

9990 

72  51    9 

2904 

71    2  47 

9187 

26 

a  Arietis 

W. 

50    6  36 

9145 

51  56  26 

9130 

53  46  40 

9114 

55  37  18 

9099  1 

Aldebaran 

W. 

20  59  34 

9731 

22  35  33 

9096 

24  13  52 

2549 

25  54    7 

9472 

Regulus 

E. 

61  54  52 

9110 

60    4    8 

9096 

58  13    2 

9083 

56  21  36 

9069 

27 

a  Ai'ietis 

W. 

64  55  38 

9038 

66  48  13 

9098 

68  41    4 

9019 

70  34    9 

9010 

Aldebaran 

W. 

34  35  55 

9945 

36  23  15 

9916 

38  11  19 

9190 

40    0    1 

9167 

Regulus 

E. 

46  59  38 

9013 

45    6  24 

9003 

43  12  55 

1995 

41  19  13 

1987 

Spica 

E. 

101     0    4 

9014 

99    6  51 

9005 

97  13  24 

1996 

95  19  43 

1987 

28 

a  Arietis 

W. 

80    2  27 

1981 

81  56  32 

1977 

83  50  43 

1974 

85  44  58 

1973 

Aldebaran 

W. 

49  10  56 

9089 

51    2  12 

9079 

52  53  44 

9070 

54  45  29 

9063 

Regulus 

E. 

31  48    2 

1960 

29  53  24 

1956 

27  58  41 

1955 

26    3  55 

1953 

Spica 

E. 

85  48  34 

1960 

83  53  56 

1956 

81  59  13 

1954 

80    4  26 

1959 

29 

a  Arietis 

W. 

95  16  25 

1977 

97  10  36 

1981 

99    4  41 

1985 

100  58  :i9 

1900 

Aldebaran 

W. 

64    6  15 

9048 

65  58  34 

9049 

67  50  52 

9050 

69  43    8 

9053 

Pollux 

W. 

20  34  35 

1991 

22  28  23 

1991 

24  22  12 

1989 

26  16    3 

1991 

Spica 

E. 

70  30  20 

1957 

68  35  38 

1960 

66  41     1 

1965 

64  46  31 

1969 

Antares 

E. 

116  23  59 

1956 

114  29  15 

1959 

112  34  36 

1963 

110  40    4 

1968 

30 

Aldebaran 

W. 

.  79    2  48 

9083 

80  54  14 

9099 

82  45  26 

9101 

84  36  24 

9119  ; 

Pollux 

W. 

35  43  57 

9018 

37  37    3 

9026 

39  29  56 

9035 

41  22  35 

9046 

Spica 

E. 

55  16  23 

9007 

53  22  59 

9016 

51  29  49 

9026 

49  36  55 

2037 

Antai-es 

E. 

101    9  45 

9005 

99  16  18 

9014 

97  23    6 

2025 

95  30  10 

9035 

Mars 

E. 

103  23  27 

9218 

101  35  27 

9298 

99  47  41 

2239 

98    0  11 

9249 

31 

Aldebaran 

W. 

93  46  48 

2176 

95  35  52 

9190 

97  24  34 

9206 

99  12  52 

9293  , 

Pollux 

W. 

50  41  32 

2107 

52  J32  21 

9191 

54  22  48 

2136 

56  12  53 

2151   1 

Spica 

E. 

40  17    6 

2102 

J«  26  10 

2117 

36  35  37 

2139 

34  45  27 

2149  , 

Antares 

E. 

86  10    2 

2099 

84  19    2 

2114 

82  28  24 

9199 

80  38    9 

2144  '■ 

Mars 

E. 

89    7    9 

2316 

87  21  33 

9332 

85  36  20 

2347 

83  51  29 

9:«4  : 

Jupiter 

E. 

103  21  31 

2176 

101  32  27 

9190 

99  43  44 

2905 

97  55  24 

9290 

XVIII. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

h 

star's  Name 

P.L. 

P.L 

P.L. 

P.L. 

and 

Midnight 

of 

XVh. 

of 

XVIUh. 

of 

XXlii. 

of 

1^ 

23 

Position. 

%j 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

106  26  26 

9796 

108     d  59 

9776 

109  35  58 

9757 

O          1        It 

111  11  22 

9737 

FoirialhaiU 

W. 

81    8  46 

9736 

82  44  38 

9715 

84  20  58 

9695 

85  57  44 

9675 

Saturn 

W. 

74  29    5 

9489 

76  10  ;J3 

9471 

77  52  27 

9453 

79  34  46 

9434 

a  Pcgosi 

W. 

59    6    5 

9763 

60  41  21 

9735 

62  17  15 

9707 

63  53  46 

9681 

Pollux 

E. 

60  31  58 

9460 

58  49  49 

9449 

57    7  14 

9494 

55  24  14 

9406 

1  Reguius 

E. 

97-23    0 

9454 

95  40  42 

9436 

93  57  58 

9417 

92  14  48 

9399 

24     Sdn 

W. 

119  14  57 

9640 

120  5-2  58 

9691 

122  31  25 

9601 

124  10  18 

9583 

Fomalhaut 

W. 

94    7  56 

8586 

95  47  10 

9570 

97  26  46 

9554 

99    6  44 

9540 

Saturn 

W. 

88  12  58 

9343 

89  57  55 

93S5 

91  43  18 

9307 

93  29    8 

9989 

a  Pegasi 

W. 

72    4  58 

9558 

73  44  51 

95a'> 

75  25  15 

9514 

77    6    9 

9493 

a  Arietis 

W. 

28  46    2 

9398 

30  29  40 

9371 

32  13  57 

9345 

3:3  58  51 

9399 

Pollux 

E. 

46  42  47 

9317 

44  57  13 

9300 

43  11  13 

9983 

41  24  48 

9966 

Reguius 

E. 

83  32  25 

9309 

81  46  38 

9990 

80    0  24 

9979 

78  13  44 

9955 

25 

Saturn 

W. 

102  24  38 

9904 

104  12  59 

9189 

106    1  43 

9173 

107  50  51 

9158 

a  FegaHi 

W. 

a5  37  43 

9398 

87  21  20 

9389 

89    5  21 

3366 

90  49  44 

9351 

a  Arietis 

W. 

42  51  36 

9916 

44  39  40 

9197 

46  28  12 

9179 

48  17  11 

9169 

Pollux 

E. 

32  26  42 

9188 

30  37  57 

9174 

28  48  50 

9161 

26  59  24 

9149 

Reguius 

E. 

6S)  14    0 

9171 

e7  24  49 

9155 

65  35  13 

9139 

63  45  14 

9194 

26 

a  Arietis 

W. 

57  28  18 

9086 

59  19  39 

9073 

61  11  20 

9061 

63    320 

9049 

Aldebaran 

W. 

27  36    0 

9419 

29  19  18 

9361 

31    3  49 

9317 

32  49  24 

9979 

Reguius 

E. 

54  29  49 

9057 

52  37  43 

9045 

50  45  19 

9033 

48  52  37 

9093 

27 

a  Arietis 

W. 

72  27  27 

9003 

74  20  57 

1996 

76  14  38 

1990 

78    8  28 

1984 

Aldebanm 

W. 

41  49  18 

9147 

43  39    5 

9130 

45  29  19 

9114 

47  19  57 

9100 

Reguius 

E. 

39  25  19 

1981 

37  31  14 

1974 

35  36  58 

1968 

a3  42  34 

1963 

Spica 

E. 

93  25  49 

1981 

91  31  44 

1974 

89  37  29 

1968 

87  43    5 

1964 

28 

a  Arietis 

W. 

87  39  15 

1979 

89  33  34 

1979 

91  27  53 

1973 

93  22  10 

1974 

Aldebaran 

W. 

56  37  25 

9057 

58  29  30 

9053 

60  21  41 

9050 

62  13  57 

9049 

Reguius 

E. 

24    9    6 

1059 

22  14  16 

1953 

20  19  27 

1954 

18  24  40 

1956 

Spica 

E. 

78    9  36 

1951 

76  14  45 

•1059 

74  19  55 

1953 

72  25    6 

1955 

29 

Of  Arietis 

W. 

102  52  29 

1996 

104  46    9 

9003 

106  39  38 

9011 

108  32  55 

9019 

Aldebaran 

W. 

71  35  19 

9057 

73  27  24 

9069 

75  19  22 

9068 

77  11  10 

9075 

Pollux 

w. 

28    9  51 

1994 

30    3  34 

1998 

31  57  11 

9004 

33  50  39 

9010 

Spica 

E. 

62  52    8 

1973 

60  57  55 

1989 

59    3  52 

1989 

57  10    1 

1998 

Antai'es 

E. 

108  45  40 

1974 

106  51  25 

1981 

104  57  20 

1987 

103    3  26 

1996 

30 

Aldebaran 

W. 

86  27    5 

9193 

88  17  29 

9ia5 

90    7  35 

9147 

91  57  22 

9161 

Pollux 

W. 

43  14  58 

9057 

45    7    4 

9068 

46  58  53 

9080 

48  50  2:3 

9094 

Spica 

E. 

47  44  19 

9049 

45  52    1 

9061 

44    0    2 

9074 

42    8  23 

9088 

Antares 

E. 

93  37  30 

9046 

91  45    8 

9059 

89  53    6 

9079 

88    1  24 

9085 

Mars 

E. 

96  12  57 

9969 

94  26    1 

9974 

92  39  24 

9987 

90  53    6 

9309 

31 

Aldebaran 

W. 

101     0  46 

9939 

102  48  15 

9357 

104  35  18 

9976 

106  21  53 

9994 

Pollux 

W. 

58    2  34 

9167 

59  51  52 

9189 

61  40  46 

9199 

63  29  15 

9916 

Spica 

E. 

32  55  42 

9165 

31    6  21 

9189 

29  17  26 

9199 

27  28  57 

9917 

Antares 

E. 

78  48  17 

9160 

76  58  49 

9177 

75    9  47 

9194 

73  21  10 

9910 

Mars 

E. 

82    7    2 

9381 

80  23    0 

9398 

78  39  22 

9415 

76  56    9 

9434 

Jupiter 

E. 

96    7  27 

9937 

94  19  54 

9953 

92  32  45 

9970 

90  46    1 

9987 

20 


FEBRUARY,  1877. 


AT  GREENWICH  APPARENT  NOON.  . 


• 

4. 

5 

1 

« 

o 

5 

5 

«4 

^ 

o 

o 

►) 

►) 

$ 

48 

p 

Q 

Thur. 

1 

Frid. 

2 

Sat. 

3 

Sun. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

Sun, 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Tlmr. 

15 

Frid. 

16 

Sat. 

17 

Sun. 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

Sun, 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

THE  SUN'S 


Apparent 
Right  Ascension. 


li     m       B 

21  1  8.20 
21  5  11.89 
21  9  14.77 

21  13  16.84 

21  17  18.11 

21  21  18.58 

21  25  18.27 

21  29  17.18 

21  33  15.31 

21  37  12.66 

21  41  9.24 

21  45  5.05 

21  49  0.12 

21  52  54.44 

21  56  48.01 

22  0  40.84 
22  4  32.95 
22  8  24.35 

22  12  15.04 

22  16  5.06 

22  19  54.41 

22  23  43.09 

22  27  31.12 

22  31  18.53 

22  35  5.35 

22  38  51.58 

22  42  37.24 

22  46  22.36 

22  50  6.97 


Difif.  for 
Ihour. 


8 

10.172 
10.138 
10.103 

10.069 
10.036 
10.003 

9.971 
9.938 
9.900 

9.874 
9.842 
9.810 

9.779 
9.747 
9.716 

9.686 
9.656 
9.6^6 

9.597 
9.569 
9.542 

9.515 
9.489 
9.464 

9.439 
9.415 
9.392 
9.370 

9.349 


Apparent 
Dedination. 


// 


S.16  58  41.1 

16  41  19.6 

16  23  40.7 

16    5  44.7 

15  47  32.0 

15  29  3.0 

15  10  18.0 

14  51  17.6 

14  32  2.2 

14  12  32.1 

13  52  47.9 

13  32  50.0 

13  12  38.7 

12  52  14.5 

12  31  37.8 

12  10  49.3 

11  49  49.2 

11  28  38.2 

11     7  16.3 

10  45  44.2 

10  24  2.3 

10    2  11.1 

9  40  10.9 

9  18  2.0 

8  55  44.7 

8  33  19.6 

8  10  47.0 

7  48  7.5 

S.   7  25  21.3 


Diff.  for 
1  hour. 


+43.02 
43.76 

44.48 

45.18 
45.87 
46.54 

47.19 
47.83 
48.45 

49.05 
49.63 
50.19 

50.74 
51.26 
51.77 

52.26 
52.73 
53.18 

53.62 
54.04 
54.44 

54.82 
55.19 
55.54 

55.88 
56.20 
50.50 
56.79 

+57.06 


Semi- 
diameter. 


/' 


6  15.99 

6  15.83 

6  15.67 

6  15.50 

6  15.33 

6  15.15 

6  14.97 

6  14.79 

6  14.60 

6  14.41 

6  14.21 

6  14.02 

6  13.82 

6  13.64 

6  13.42 

6  13.21 

6  13.01 

6  12.80 

6  12.59 

6  12.38 

6  12.16 


11.94 
11.72 
16  11.49 


6 
6 


6  11.26 

6  11.03 

6  10.79 

6  10.55 


16  10.30 


Sidereal 
Time 
of  the 
Semi- 
diameter 
passing 

the 
Merid- 
ian. 


68.22 
68.10 
67.99 

67.88 
67.77 
67.65 

67.54 
67.43 
67.32 

67.21 
67.10 
66.98 

66.87 
66.76 
66,66 

66.55 
66.45 
66.35 

66.26 
66.16 
66.07 

65.98 
65.89 
65.80 

65.72 
65.63 
65.55 
65.47 

65.40 


Equation  of 

Time, 

tobe 

added  to 

Apparent 

Time, 


m      s 

13  54.96 

14  2.07 
14    8.38 

14  13.88 
14  18.58 
14  22.49 

14  25.62 
14  27.96 
14  29.52 

14  30.32 
14  30.34 
14  29.59 

14  28.10 
14  25.87 
14  22.90 

14  19.19 
14  14.76 
14  9.62 

14  3.77 
13  57.24 
13  50.05 

13  42.20 
13  33.70 
13  24.59 

13  14.88 
13  4.59 
12  53.37 
12  42.32 

12  30.42 


Diff.  for 
1  hour. 


B 

0.315 
0.281 
0.247 

0.213 
0.180 
0.147 

0.115 
0.082 
0.050 

0.018 
0.014 
0.046 

0.077 
0.108 
0.139 

0.169 
0.199 
0.229 

0.258 
0.286 
0.313 

0.340 
0.366 
0.391 

0.416 
0.440 
0.463 
0.485 

0.50<i 


Noiie.— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  subtracting  0>*.18  fh>m  the  Sidereal  Time. 
+  prefixed  to  the  hourly  change  of  declination,  indicates  that  south  deolinatiouB  are  decreasing. 


I[. 
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AT  GREENWICH  MEAN  NOON. 


• 

s 

■ 

1 

1 

o 

1 

1 

Thur. 

1 

Frid. 

2 

Sat. 

3 

Sun, 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

Sun, 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sal. 

17 

Sun, 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

Sun, 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

THE  SUN'S 


A.pp€innt 
Bight  Afloenaion. 


Diff.  for 
1  hoar. 


21 
21 
21 


m 


s 


21  13  14.46 

21  17  15.72 

21  21  16.19 

21  25  15.88 

21  29  14.79 

21  33  12.92 

21  37  10.28 

21  41  6.86 

21  45  2.68 

21  48  57.76 

21  52  52.09 

21  56  45.68 

22  0  38.53 
22  4  30.66 
22  8  22.08 

22  12  12.79 

22  16  2.83 

22  19  52.20 

22  23  40.90 

22  27  28.96 

22  31  16.41 

22  35  3.26 

22  38  49.52 

22  42  35.21 

22  46  20.37 

22  50    5.02 


8 


1  5.84'  10.171 
5  9.52.  10.137 
9  12.39    10.103 


10.069 
10.036 
10.003 

9.971 
9.938 
9.906 

9.874 
9.842 
9.810 

9.779 
9.748 
9.717 

9.687 
9.657 
9.627 

9.598 
9.570 
9.543 

9.516 
9.490 
9.465 

9.440 
9.416 
9.393 
9.371 

9.350 


Apparent 
Declination. 


Diff.  for 
1  hour. 


S.  16  58  51.1+43.01 
16  41  29.8  43.75 
16  23  51.1    44.47 

16     5  55.4  45.17 
15  47  43.0  45.86 


15  29  14.1 


46.53 


15  10  29.3,  47.18 
14  51  29.2  47.82 


14  32  13.9 

14  12  43.9 
13  52  59.8 
13  33    2.0 

13  12  50.9 
12  52  26.7 
12  31  50.2 

12  11  1.7 
11  50  1.7 
11  28  50.7 

11  7  28.8 
10  45  56.7 
10  24  14.8 

10  2  23.6 
9  40  23.3 
9  18  14.3 

8  55  57.0 
8  33  31.9 
8  10  59.2 
7  48  19.6 


S.  7  25  33.2+57.07 


48.44 

49.04 
49.62 
50.18 

50.73 
51.26 
51.77 

52.26 
52.73 
53.18 

53.62 
54.04 
54.44 

54.82 
55.19 
55.54 

55.88 
56.20 
56.50 
56.79 


Equation  of 
Time, 
to  be 
ntbtracted 
firofn 
Mean 
Time, 


m       8 

13  54.88 

14  2.00 
14     8.32 

14  13.83 
14  18.54 
14  22.45 

14  25.59 
14  27.94 
14  29.51 

14  30.31 
14  30.34 
14  29.60 

14  28.13 
14  25.90 
14  22.94 

14  19.23 
14  14.81 
14  9.67 

14  3.83 
13  57.31 
13  50.13 

13  42.28 
13  33.79 
13  24.68 

13  14.98 
13  4.68 
12  53.82 
12  42.42 

12  30.52 


Diff.for 
1  Iiour. 


8 

0.315 
0.281 
0.247 

0.213 
0.180 
0.147 

0.115 
0.082 
0.050 

0.018 
0.014 
0.046 

0.077 
0.108 
0.139 

0.169 
0.199 
0.229 

0.258 
0.286 
0.313 

0.340 
0.366 
0.391 

0.416 
0.440 
0.463 
0.485 

0.506 


Note. — The  Semidiamet^r  for  Mean  Noon  may  be  assumed  the  same  as  that  for  Apparent  Nooo. 
+  prefixed  to  the  hourly  change  of  declination,  indicates  that  south  deolinatioes  are  deorearing. 


Sidereal 

Time 

or 

Kight  A  sceneiou 

of 

Mean  Bon. 


h     m       8 

20  47  10.96 
20  51  7.52 
20  55  4.07 

20  59  0.63 

21  2  57.18 
21  6  53.74 

21  10  50.29 
21  14  46.85 
21  18  43.41 

21  22  39.97 
21  26  36.52 
21  30  33.08 

21  34  29.63 
21  38  26.19 
21  42  22.74 

21  46  19.30 
21  50  15.85 
21  54  12.41 

21  58  8.96 

22  2  5.52 
22  6  2.07 

22  9  58.62 
22  13  55.17 
22  17  51.73 

22  21  48.28 
22  25  44.84 
22  29  41.39 
22  33  87.95 

22  37  34.50 


Diff.  for  1  hour. 
-|-9'.8665 


22 


FEBRUARY,  187-7. 


III. 


AT  GILEENVVICH  MEAN  NOON. 

• 

1 

t 

• 

5 
g 

■ 

THE  SUN'S 

Logarithm 
of  the 

• 

o 

P 

1 

Radius  Vector 
of  the 
Earth. 

« 

Diff.  for 
1  hour. 

• 

Mean  Time 

of 
Sidereal  Oh. 

» 

True  LONGI' 

rUDE. 

DiiT.  for 
1  hour. 

LATITUDK. 

X 

32 

312  48  39.6 

48  28.7 

J62A0 

-d.ii 

9.9937300 

+26.9 

h      m       8 

3  12  17.46 

2 

33 

313  49  29.6 

49  18.5 

152.06 

0.25 

.9938006 

29.8 

3     8  21.55  1 

3 

34 

314  50  18.7 

50    7.5 

152.02 

0.36 

.9938734 

30.7 

3     4  25.64 

4 

35 

315  51     6.9 

50  55.6 

151.98 

0.46 

.9939483 

31.6 

3     0  29.73  1 

5 

36 

316  51  54.1 

51  42.6 

151.94 

0.55 

.9940252 

32.4 

2  56  33.81 

6 

37 

317  52  40.3 

52  28.6 

151.90 

0.61 

.9941040 

33.1 

2  52  37.91 

7 

38 

318  53  25.7 

53  13.9 

151 .86 

0.62 

.9941844 

33.8 

2  48  42.00 

8 

39 

319  54  10.0 

53  58.1 

151.82 

0.60 

.9942664 

34.4 

2  44  46.08 

9 

40 

320  54  53.0 

54  41.0 

151.77 

0.57 

.9943498 

35.0 

2  40  50.17 

10 

41 

321  55  34.8 

55  22.6 

151.72 

0.49 

.9944344 

35.5 

2  36  54.26 

11 

42 

322  56  15.4 

56     3.0 

151.67 

0.41 

.9945203 

36.0 

2  32  58.35 

12 

43 

323  56  54.8 

56  42.2 

151.61 

0.29 

.9946073 

36.4 

2  29     2.44 

13 

44 

324  57  32.8 

57  20.2 

151.55 

0.16 

.9946952 

36.8 

2  25     6.53  i 

14 

45 

325  58     9.3 

57  56.6 

151.49 

-0.03 

.9947840 

37.2 

2  21   10.62  ! 

15 

46 

326  58  44.2 

58  31.3 

151.42 

+0.11 

.9948738 

37.6 

2  17  14.71 

16 

47 

327  59  17.4 

59     4.3 

151  .:)5 

0.25 

.9949647 

38.0 

2  13  18.80 

17 

48 

328  59  48.7 

59  35.5 

151.27 

0.36 

.9950567 

38.5 

2     9  22.90 

18 

49 

330    0  18.2 

0    4.9 

151.20 

0.47 

.9951497 

39.0 

2     5  26.99 

19 

50 

331     0  45.8 

0  32.4 

151.12 

0.53 

.9952438 

39.5 

2     1  31.09 

20 

51 

332     1  11.5 

0  57.9 

151.04 

0.58 

.9953393 

40.0 

1  57  35.18 

21 

52 

333     1  35.3 

1  21.6 

150.95 

0.59 

.9954362 

40.6 

1  53  39.26 

22 

53 

334     1  57.1 

1  43.3 

150.87 

0.56 

.9955345 

41.2 

1  49  43.35 

23 

54 

335    2  17.0 

2     3.1 

150.79 

0.52 

.9956343 

41.9 

1  45  47.44  1 

24 

55 

336    2  34.9 

2  20.9 

150.71 

0.44 

.9957358 

42.6 

1  41  51.54 

25 

56 

337     2  50.8 

2  36.6 

150.62 

0.35 

.9958390 

43.3 

1  37  55.63 

26 

57 

338     3    4.8 

2  50.5 

150.54 

0.23 

.9959438 

44.0 

1  33  59.72 

27 

58 

339     3  17.1 

3    2.7 

150.46 

+0.11 

.9960504 

44.7 

1  30     3.80 

28 

59 

340    3  27.6 

3  13.1 

150.39 

-0.02 

.9961588 

45.4 

1  26     7.90 

29 

60 

341     3  36.2 

3  21.6 

150.32 

-0.14 

9.9962688 

+46.1 

1  22  12.00 

M< 

[)TE:  A 

correspondf  to  the  tn 

14  equinox  of  t 

lie  date,  K' 

to  the  mean  e 

quinox  of  Jonna 

r^rOd. 

Diff.  for  1  hour. 
— 9».8296 

IV, 
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GREENWICH  MEAN  TIME. 

• 

d 

THE  MOON'S 

• 

1 

1 
•s 

1 

8EMIDIAHETER. 

HORIZONTAL 

.    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Noon. 

Miduight. 

Noon. 

Diff.  for 
Ihonr. 

Midnight. 

Diflf.  for 
Ihonr. 

Diff.  for 
Ihonr. 

Noon. 

1 

2 
3 

16  17.9 
16    2.4 
15  46.3 

16  10.3 
15  54.3 
15  38.5 

59  42.3 
58  45.2 
57  46.3 

-2.27 
2.45 
2.42 

59  14.3 
58  15.7 
57  17.7 

-2.39 
2.46 
2.34 

h      m 

15  27.3 

16  14.4 

17  1.8 

m 
1.97 

1.96 

1.99 

d 
17.9 

18.9 
19.9 

4 
5 
6 

15  31.0 
15  17.5 
15    6.1 

15  24.0 
15  11.5 
15     1.3 

56  50.3 
56     0.5 

55  18.8 

2.22 

1.91 
1.56 

56  24.5 
55  38.6 
55     1.2 

2.08 
1.74 
1.37 

17  50.4 

18  40.5 

19  32.1 

2.06 
2.12 
2.17 

20.9 
21.9 
22.9 

7 
8 
9 

14  57.2 
14  50.6 
14  46.4 

14  53.6 
14  48.3 
14  45.0 

54  45.9 
54  21.9 
54     6.3 

1.18 
0.82 
0.49 

54  32.8 
54  13.1 

54     1.4 

• 

1.00 
0.65 
0.33 

20  24.4 

21  16.2 

22  6.4 

2.18 
2.13 
2.04 

23.9 
24.9 
25.9 

10 
11 
12 

14  44.2 
14  43.9 
14  45.1 

14  43.8 
14  44.3 
14  46.3 

53  58.3 

53  57.1 

54  1.7 

-0.19 

+0.08 

0.31 

53  56.9 

53  58.7 

54  6.0 

-0.05 

+0.19 

0.41 

22  54.2 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECTiTNATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

KightAsoension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

RightAscension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

I'RIDAY  9. 
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S.27  46    4.6 
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22 

19  28  30.11 
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22 
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23 
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18  10  13.7 

11.969  ; 

4 

19  41  17.49 

3.1198 

25  22  29.5 

6.817 
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8.335 

18 

21  44  52.23 

1.8763 

15  13  15.6 

19.394 

19 

20  12  37.6*2 
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• 

GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ARCEN8I0N  AND  DECLINATION. 

Honr. 

Right  Ascension. 

« 

Diff. 
for  1  m. 

Decliufttion. 

Dlff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Dift. 
for  1  m. 

TUI 

QSDA 

r  13. 

THURSDAY  15. 
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GREENWICH  MEAN  TIME. 
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f- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascenaion. 

Diir. 

for  1  m. 

Declination. 

Diff. 
forliu. 
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Right  Aacension. 

Dlflf. 
for  1  m. 
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forlm. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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6 

11  33  55.39 

3.1630 

1  32  20.9 

17.573 

7 

9  48    8.13 

3.3666 

14  52  23.8 

15.703 

7 

11  36    5.03 

3.1594 

1  14  46.7 

17.565 

8 

9  50  29.95 

3.3607 

14  36  38.9 

15.793 

8 

11  38  14.52 

3.1570 

0  57  13.1 

17jy»5 

9 

9  52  51.42 

3.3549 

14  20  48.8 

15.878 

9 

1 1  40  23.87 

3.1547 

0  39  40.1 

17.543 

10 

9  55  12.54 

3.3491 

14    4  53.5 

15.963 

10 

11  42  33.09 

3.1536 

0  22    7.9 

17.539 

11 

9  57  33.31 

3.3433 

13  48  53.2 

16.046 

11 

11  44  42.18 

3.1504 

N.  0    4  36.6 

17.514 

12 

9  59  53.74 

3.3377 

13  32  48.0 

16.196 

12 

11  46  51.14 

3.1483 

S.  0  12  53.8 

17.497 

13 

10    2  13.83 

3.3331 

13  16  38.1 

16.303 

13 

11  48  59.98 

3.1463 

0  30  23.1 

17.477 

14 

10    4  33.59 

3.3366 

13    0  23.6 

16.379 

14 

11  51     8.70 

8.1444 

0  47  51.1 

17.456 

15 

10    6  53.02 

3.3311 

12  44    4.6 

16.359 

15 

11  53  17.31 

3.1436 

1    5  17.8 

17.433 

16 

10    9  12.12 

3.3156 

12  27  41.3 

16.433 

16 

11  55  25.81 

3.1408 

1  22  43.1 

17.409 

17 

10  11  30.89 

3.3103 

12  11  13.8 

16.493 

17 

11  m  34.21 

3.1393 

1  40    6.9 

17.383 

18 

10  13  49.35 

3.3050 

11  54  42.1 

16.561 

18 

11  59  42.52 

3.1377 

1  57  29.1 

17.356 

19 

10  16    7.49 

3.3997 

11  38    6.5 

16.635 

19 

12    1  50.73 

3.1361 

2  14  49.6 

J  7.396 

20 

10  18  25.31 

3.3944 

11  21  27.1 

16.687 

20 

12    3  58.85 

3.1347 

2  32    8.2 

17.394 

21 

10  20  4-2.82 

3.3893 

11    4  44.0 

16.747 

21 

12    6    6.89 

3.1334 

2  49  24.9 

17.363 

22 

10  23    0.02 

3.3843 

10  47  57.4 

16.806 

22 

12    8  14.86 

3.1333 

3     6  3;\6 

17.838 

23 

10  25  16.92 

3.3793 

10  31    7.3 

16.863 

.23 

12  10  22.76 

3.1311 

3  23  52.2 

17.199 

24 

10  27  33.53 

2.3744 

N.IO  14  13.9 

16  916 

24 

12  12  30.59 

3.1300 

S.  3  41    2.6 

17.154 
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PHASES  OF  THE  MOON. 


d  h  m 

C   Last  Quarter, 4  16  59.8 

#   New  Moon, 12  20  58.8 

J)   First  Quarter, 20  16  15.6 

O   Full  Moon, 27  7  14.2 
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C  Apogee, 10     16.2 

C  Perigeei 26       1.5 
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LUNAR  DISTANCES. 
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P.L 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

Up. 

of 

Vlb. 

of 

IXh. 

of 

1 

Position. 

Diff. 

O          /         /• 

67    4  5() 

Diff. 

Diff. 

Diff. 

Pollux 

W. 

O          /        /• 

65  17  18 

S333 

2351 

O          /         /' 

68  52    7 

3368 

70  38  52 

! 

8887 

Rcgulus 

W. 

28  22  32 

S9S9 

30  10  17 

8347 

31  57  35 

8365 

33  44  26 

3383 

Spica 

E. 

25  40  55 

3S35 

23  53  20 

3S54 

22    6  13 

3274 

20  19  35 

8894 

Antnres 

E. 

71  32  58 

2338 

69  45  12 

3346 

67  57  33 

2364 

66  11     0 

3283    I 

Mars 

E. 

75  13  23 

3453 

73  31    3 

3473 

71  49  10 

3491 

70    7  44 

2510 

Jupiter 

E. 

88  51)  43 

3304 

87  13  50 

8333 

85  28  24 

8341 

8*^  43  24 

8360 

Venus 

E. 

1 12  48  38 

3635 

111  10  30 

3654 

109  32  48 

8673 

107  55  32 

3693    ; 

Suw 

E. 

136  20  35 

8&&4 

134  40  37 

8573 

133    1    4 

2591 

131  21  57 

8611 

2 

Pollux 

W. 

79  25  52 

3361 

81    9  54 

3400 

82  53  29 

8419 

84  36  37 

9438 

Regulus 

W. 

42  31  58 

83T7 

44  16    6 

3396 

45  59  47 

84]5 

47  43    1 

9434 

A 11  tares 

E. 

57  23  26 

3377 

55  39  18 

3396 

53  55  37 

8415 

52  12  23 

9434 

Mars 

E. 

61  47  30 

3613 

60    8  52 

3633 

58  30  42 

8655 

56  53    1 

3876    > 

Jupiter 

E. 

75    5  16 

3456 

73  23    1 

2476 

71  41  14 

8496 

69  59  55 

2515    ! 

Veuus 

E. 

99  55  51 

3794 

98  21  15 

3815 

96  47    7 

3836 

95  13  26 

8857 

a  Aquilee 

E. 

108  13    8 

3314 

106  47  15 

3318 

105  21  27 

3823 

103  55  45 

3831 

Sun 

E. 

123  13    2 

3710 

121  36  35 

2731 

120    0  36 

8751 

118  25    4 

9778    1 

3 

Pollux 

W. 

93    5  28 

3534 

94  45  54 

2553 

96  25  54 

2571 

98    5  29 

8590 

Rej^ulus 

W. 

56  12  22 

3530 

57  52  54 

3548 

59  as  0 

8566 

61  12  41 

8585 

Aiitares 

E. 

43  43    2 

3530 

42    2  30 

3548 

40  22  24 

3567 

38  42  44 

3585 

Mars 

E. 

48  51  44 

2783 

47  16  54 

3805 

45  42  32 

3836 

44    8  38 

8848 

Jupiter 

E. 

61  40  13 

3615 

60    1  39 

3635 

58  23  31 

8655 

56  45  51 

8675 

Veuus 

E. 

87  31  42 

3961 

86    0  40 

8981 

84  30    4 

3003 

82  59  54 

3033    < 

a  Aquilss 

E. 

96  49  56 

3386 

95  25  28 

3301 

94     1  18 

3317 

92  37  26 

3338 

Sow 

E. 

110  34    6 

3874 

109    1  J4 

3894 

107  28  47 

3914 

105  56  46 

8933    1 

1 

4 

Pollux 

W. 

106  17    9 

8679 

107  54  17 

3695 

109  31    3 

9713 

111    7  26 

8789 

Regulus 

W. 

69  24  52 

3674 

71     2    7 

3691 

72  38  59 

8708 

74  15  28 

8734    1 

Spica     • 

W. 

15  27  47 

3690 

17    4  40 

3705 

18  41  13 

8719 

20  17  27 

S735    1 

Autares 

E. 

30  30  37 

8675 

28  53  24 

8693 

27  16  a3 

3709 

25  40    5 

9785 

Mars 

E. 

36  26    9 

3958 

34  55    3 

3981 

33  24  26 

3003 

31  54  17 

3037    ' 

Jupiter 

E. 

48  44    2 

3772 

47    8  57 

2791 

45  34  17 

3810 

44    0    2 

3839    I 

Venus 

E. 

75  35  13 

3130 

74    7  28 

3139 

72  40    6 

3158 

71  13    6 

3176    1 

a  Aquilae 

E. 

85  43    7 

3438 

84  21  22 

3449 

83    0     1 

3471 

81  39    4 

3494    1 

Son 

E. 

98  22  48 

3030 

96  53  12 

3047 

95  2:3  58 

3066 

93  55    7 

3084 

1 

5 

Regulus 

W. 

82  12  39 

3801 

83  47    5 

3816 

85  21  12 

3830 

86  55    1 

3843 

Spica 
Mors 

W. 

28  13  45 

3807 

29  48    4 

8831 

31  22    5 

3635 

32  55  48 

2847 

E. 

24  31    5 

3158 

2;3    4    5 

3188 

21  37  42 

3333 

20  12    0 

3861 

Jupiter 

E. 

36  14  54 

3934 

34  43    5 

3943 

33  11  41 

3963 

31  40  42 

8963 

Venus 

E. 

64    3  24 

3361 

62  38  27 

3377 

61  13  49 

3393 

59  49  29 

330y 

a  Aquilfe 

E. 

75    0  57 

3620 

73  42  44 

3647 

72  25    0 

3676 

71    7  47 

370!» 

Son 

E. 

86  36    7 

3168 

85    9  19 

3183 

83  42  49 

3198 

82  16  37 

3313 

6 

Regulus 

W. 

94  39  53 

3905 

96  12    5 

3917 

97  44    2 

3938 

99  15  45 

8938 

Spica     ^ 

W. 

40  40  19 

2909 

42  12  27 

3930 

43  44  21 

8931 

45  16    1 

8940 

Jupiter 

E. 

24  12  21 

3098 

22  44    9 

3136 

21  16  31 

3158 

19  49  32 

3196 

Venus 

E. 

52  52    8 

3379 

51  29  27 

3393 

50    7    1 

3404 

48  44  49 

3415    1 

a  Aquilse 

E. 

64  49  54 

3871 

63  36    5 

3909 

62  22  54 

3946 

61  10  23 

3989 

SUK 

E. 

75    9  51 

3280 

73  45  16 

3393 

72  20  56 

3304 

70  56  49 

3316 

7 

Regulus 

« 

W. 

106  51  15 

2985 

108  21  47 

8993 

109  52    9 

3001 

111  22  21 

3007 

XIV. 
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LUNAB  DISTANCES. 

1^ 

Star'M  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^§ 

luul 

Midnitflit. 

of 

XVJ». 

of 

XVDH*. 

of 

XXIh. 

of 

1 

PoBition. 

^ 

Diff. 
S306 

Dijr. 

Diff. 
9343 

Diff. 

1 

Pollux 

W. 

72  25  10 

0       /      // 

74  11     I 

9394 

75  56  25 

Oil! 

77  41  22 

9369 

RegiiliiH 

W. 

35  30  51 

S301 

37  16  49 

9390 

39    2  19 

9339 

40  47  22 

9357 

;  S|>ica 

E. 

18  33  26 

3315 

16  47  48 

9337 

15    2  42 

9360 

13  18  10 

9387 

Aiitares 

E. 

04  24  35 

9301 

62  38  37 

9390 

60  53    6 

9338 

59    8    2 

9357 

I 

Mars 

E. 

G&  2<)  45 

S530 

66  46  14 

9551 

65    6  11 

9571 

63  26  36 

9599 

4 

Jupiter 

E. 

81  58  52 

9379 

80  14  47 

9398 

78  31    9 

9417 

76  47  59 

9436 

1  Vcuus 

E. 

106  18  42 

9713 

104  42  19 

9733 

103    6  23 

9753 

101  30  54 

9773 

SCN 

E. 

129  43  17 

9630 

128    5    3 

96!J0 

126  27  16 

9670 

124  49  56 

9689 

2  1  Pollux 

W. 

86  19  17 

9456 

88    1  30 

9477 

89  43  16 

9496 

91  24  35 

9515 

ReguluB 

W. 

49  25  47 

9453 

51    8    6 

9479 

52  49  58 

9493 

54  31  23 

9510 

Aiitures 

E. 

50  29  37 

94.53 

48  47  18 

9479 

47    5  26 

9499 

45  24    1 

9510 

Mars 

E. 

55  15  49 

4JJ97 

53  39    5 

9719 

52    2  50 

9740 

50  27    3 

9761 

1 

Jupiter 

E. 

68  19    3 

9535 

66  38  39 

9556 

64  58  43 

9575 

63  19  14 

9596 

1 

Veuus 

E. 

93  40  12 

9678 

92    7  25 

9608 

90  35    4 

9990 

89    3  10 

9940 

1 

a  Aquiloe 

E. 

102  30  12 

3939 

101    4  49 

3949 

99  39  38 

3960 

98  14  40 

3979 

Sun 

E. 

116  49  59 

9793 

115  15  21 

9819 

113  41    9 

9633 

112    7  24 

9854 

3  ■■  Pollux 

W. 

99  44  38 

9608 

101  23  22 

9096 

103    1  42 

9644 

104  39  37 

9661 

t  ReguluB 

W. 

62  51  56 

9604 

64  30  46 

9691 

66    9  12 

9639 

67  47  14 

9657 

>  Antures 

E. 

37    3  29 

9604 

35  24  39 

9099 

33  46  14 

9640 

32    8  14 

9657 

Mars 

E. 

42  35  12 

9670 

41    2  15 

9891 

39  '<9  45 

9913 

37  57  43 

9935 

Jupiter 

E. 

55    8  37 

9685 

53  31  50 

9713 

51  55  28 

9733 

50  19  32 

9753 

Venus 

E. 

81  30    9 

3043 

80    0  49 

3069 

78  31  53 

3089 

77    3  21 

3101 

a  AquilflB 

E. 

91  13  52 

3350 

89  50  38 

3369 

88  27  46 

3387 

87    5  15 

3408 

SCN 

E. 

104  25    9 

9953 

102  53  57 

9973 

101  23  10 

9999 

99  52  47 

3011 

4 

Pollux 

W, 

112  43  27 

9746 

114  19    6 

9768 

115  54  24 

9778 

117  29  21 

9799 

1 

Reffulus 

W. 

75  51  36 

9741 

77  27  22 

9756 

79    2  48 

9779 

80  37  53 

9786 

Spica 

W. 

21  53  21 

9749 

23  28  56 

9764 

25    4  11 

9779 

26  39    7 

9799 

Antarcs 

E. 

24    3  59 

9749 

22  28  15 

9758 

20  52  52 

9774 

19  17  50 

9789 

, 

IVIars 

E. 

30  24  38 

3051 

28  55  28 

.     3075 

27  26  48 

3J01 

25  58  40 

3199 

1 

Jupiter 

E. 

42  26  12 

9848 

40  52  46 

9866 

39  19  44 

9886 

37  47    7 

9905 

t 

Venus 

E. 

69  46  28 

3J93 

68  20  11 

3911 

66  54  15 

3999 

65  S8  40 

3945 

ce  Aquilae 

E. 

80  18  33 

3517 

78  58  28 

3549 

77  38  50 

3566 

76  19  39 

3503 

Sun 

E. 

92  26  38 

3101 

90  58  30 

3118 

89  30  42 

sia*) 

88    3  15 

3151 

5 

Regulus 

W. 

88  28  33 

9857 

90    1  47 

9869 

91  34  45 

9889 

93    7  27 

9894 

Spica 

W. 

34  29  15 

9860 

36    2  25 

9873 

37  35  18 

9885 

39    7  56 

9897 

Mai-8 

E. 

18  47    3 

3306 

17  22  58 

3357 

15  59  52 

3419 

14  37  57 

3496 

Jupiter 

E. 

30  10    8 

3004 

28  40    0 

3095 

27  10  18 

3048 

25  41    5 

3079 

1 

Venus 

E. 

58  25  28 

3394 

57     1  44 

3338 

55  38  16 

3351 

54  15    4 

3:)65 

a  AquiliB 

E. 

69  51    5 

3736 

68  34  56 

3768 

67  19  21 

3801 

66    4  20 

3835 

Sun 

E. 

80  50  43 

3997 

79  25    6 

3941 

77  59  45 

3954 

76  34  40 

3968 

6 

Rcf^ulus 

W. 

100  47  16 

9948 

102  18  34 

9958 

103  49  39 

9967 

105  20  33 

9977 

1 

1 

Spica 

W. 

46  47  29 

9950 

48  18  44 

9961 

49  49  46 

9969 

51  20  37 

9977 

1 

Jupiter 

E. 

18  23  18 

3939 

16  57  55 

3990 

15  33  32 

3354 

14  10  23 

3439 

Venus 

E. 

47  22  50 

3497 

46    1    4 

3438 

44  39  31 

3449 

43  18  10 

3460 

a  Aquilee 

K. 

59  58  3:3 

4039 

58  47  25 

4078 

57  37    2 

4198 

56  27  25 

4177 

• 

Sun 

E. 

69  32  56 

3397 

68    9  16 

3337 

66  45  47 

3347 

65  22  30 

3357 

7 

( 

Regulus 

W. 

112  52  25 

3014 

114  22  20 

3099 

115  52    6 

9097 

117  21  45 

3033 

34 
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Star'H  Name 

P.L. 

P.L. 

« 

P.L. 

P.L. 

and 

Noon. 

of 

lUh. 

of 

Vlh. 

of 

IXi». 

of 

1^ 

7 

PoBition. 

Diff. 

Diff. 

Biff. 

Diff. 

Spica 

W. 

O          /        n 

52  51  18 

2966 

O           1        II 

54  21  48 

9994 

55  52    8 

3009 

O           /        /» 

57  22  18 

9009 

Venus 

E. 

41  57    ] 

3470 

40  36    3 

3479 

39  15  15 

3488 

37  54  38 

3497 

a  AqiiilsB 

E. 

55  18  37 

4S30 

54  10  39 

4987 

53    334 

4347 

51  57  25 

4419 

Sow 

E. 

63  59  24 

3365 

62  36  28 

3375 

61  13  43 

3383 

59  51    7 

3399 

8 

Spica 

W. 

^  51    5 

3040 

m  20  28 

3044 

67  49  46 

3049 

69  18  58 

3053 

Antares 

W. 

J8  57    9 

3040 

20  26  32 

3046 

21  55  48 

3050 

23  24  59 

3054 

Mare 

W. 

12    0  58 

3735 

13  17    8 

3656 

14  34  42 

3598 

15  53  19 

3554 

VeDUs 

E. 

31  13  54 

3537 

29  54  11 

3545 

28  34  36 

3559 

27  15    9 

3558  1 

a  Aquilse 

E. 

46  42  26 

46U 

45  43    1 

4913 

44  44  57 

5099 

43  48  19 

5141 

Sun 

E. 

53    0  15 

3435 

51  38  26 

3431 

50  16  44 

3435 

48  55    7 

3440 

9 

Spica 

W. 

76  43  47 

3070 

78  12  33 

3079 

79  41  17 

3074 

81    9  58 

3076 

Antares 

W. 

30  49  47 

3060 

32  18  34 

3079 

33  47  18 

3073 

35  16    0 

3076 

Mare 

W. 

22  35  18 

3445 

23  56  44 

3434 

25  18  22 

3494 

26  40  11 

3417 

Sun 

E. 

42    8  17 

3459 

40  47    7 

3461 

39  25  59 

3463 

38    4  54 

3466 

10 

Spica 

W. 

88  32  58 

3081 

90    I  31 

3081 

91  30    4 

3081 

92  58  37 

1 
3080 

Antares 

W. 

42  39    3 

3080 

44    7  37 

3080 

45  36  11 

3080 

47    4  45 

3079 

Mare 

W. 

33  31    5 

3390 

34  53  33 

3386 

36  16    5 

3389 

37  38  42 

3379 

Jupiter 

W. 

24    9  50 

3959 

25  34  50 

3947 

27    0    4 

3936 

28  25  30 

3998 

Sun 

E. 

31  19  59 

3473 

29  59    4 

3479 

28  38    9 

3473 

27  17  15 

3473 

11 

Spica 

W. 

100  21  35 

3076 

101  50  14 

3073 

103  18  56 

3079 

104  47  40 

3070 

Antares 

W. 

54  27  48 

3074 

55  56  29 

3073 

57  25  12 

3071 

58  53  57 

3069 

Jupiter 

W. 

35  34  55 

3195 

37    1  10 

3189 

38  27  32 

3184 

39  54    0 

3179 

15 

Sun 

W. 

23  21  50 

3%29 

24  45  28 

3391 

26    9  15 

3314 

27  33  10 

3306 

a  Arietis 

E. 

46  15  17 

9989 

44  44  50 

9985 

43  14  18 

9980 

41  43  40 

2977 

Aldebaran 

E, 

77  54    0 

3096 

76  24  22 

3099 

74  54  37 

3018 

73  24  46 

3013 

16 

Sun 

W. 

34  35    4 

3966 

35  59  55 

3957 

37  24  57 

3948 

38  50    9 

3940 

a  Arietis 

E. 

34    9  29 

2969 

32  38  29 

9961 

31    7  27 

9961 

29  36  25 

2961 

Aidebanui 

E. 

65  53  56 

9987 

64  23  27 

9981 

62  52  51 

9977 

61  22    9 

2979 

Pollux 

E. 

108  37  14 

9898 

107    4  53 

9891 

105  32  22 

9883 

103  59  41 

9875 

17 

Sun 

W. 

45  58  48 

3193 

47  25    6 

3183 

48  51  35 

3173 

50  18  17 

3163 

a  Pegasi 

W. 

27  55  51 

4059 

29  6  as 

3934 

30  19  18 

3894 

31  35  55 

3797 

Aldebaran 

E. 

53  47  10 

9950 

52  15  54 

9946 

50  44  as 

9949 

49  13    8 

9939 

Pollux 

E. 

96  13  39 

9839 

94  39  53 

9894 

93    5  56 

9814 

91  31  46 

9805 

18 

Sun 

W. 

57  34  59 

3107 

59    3    0 

3096 

60  31  15 

3083 

61  59  45 

3071   ' 

a  Pefirasi 

W. 

38    9  26 

3377 

39  32    9 

3395 

40  55  52 

3977 

42  20  30 

3233  1 

Aldebaran 

E. 

41  35  20 

9935 

40    3  45 

9936 

38  32  12 

9939 

37    0  43 

9945  i 

Pollux 

E. 

as  37  47 

9755 

82    2  19 

9744 

80  26  37 

9rJ9 

78  50  40 

9793 

19 

Sun 

W. 

69  26    6 

3006 

70  56  11 

9993 

72  26  32 

9980 

73  57  10 

9965  1 

a  Peffasi 
Aldebaran 

W. 

49  35  37 

3053 

51     4  44 

3099 

52  34  2i) 

9994 

54    4  49 

9966  ! 

E. 

29  26    1 

3014 

27  a6    6 

3049 

26  26  45 

3078 

24  58    8 

3194 

Pollux 

E. 

70  47  10 

9663 

69    9  40 

9651 

67  31  54 

9638 

65  53  51 

9Si5 

Regulus 

E. 

107  39  2J) 

9£i7 

106     1  52 

9646 

104  23  59 

2633 

102  45  49 

9690  ; 

20 

Sun 

W. 

81  34  53 

9893 

83    7  21 

9877 

84  40    9 

9869 

86  13  17 

I 
2d47 

XVI. 
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1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

*» 

^5 

og 

7 

Star's  Name 
and 

Position. 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Diff. 

XV II  111. 

P.L. 

of 
Diff. 

XXP^: 

P.L. 

of 

Diff. 

Spica 
Venus 
a  Aqiiilie 
Sun 

W. 
E. 
E. 
E. 

O           /        tt 

58  52  20 
30  34  11 
50  52  15 

58  28  41 

3016 
350G 
4481 
3399 

60  22  13 
a5  13  53 
49  48    6 
57    6  23 

3099 
3515 
4556 
3406 

0         1       /' 

61  51  58 
3:3  53  45 
48  45    3 
55  44  13 

3090 
3599 
4635 
3419 

0         /        It 

63  21  35 
32  33  45 

47  43    8 
54  22  10 

3034 

a'ino 

4791 
3419 

8 

1 

f 
1 

Spica 
Aij  tares 
Mai's 
Venus 
GE  AquiliB 
Sun 

W. 

W. 

W. 

E. 

E. 

E. 

70  48    5 

24  54    5 
17  12  44 

25  55  49 
42  S3  13 
47  33  36 

3057 
3057 
3591 
3565 
5969 
3445 

72  17    7 
26  23    7 
18  32  45 
24  36  37 
41  59  43 
46  12  10 

3061 
3061 
3495 
3573 
5411 
3448 

73  46    4 
2/  52    4 
19  53  15 
23  17  33 
41    7  56 
44  50  48 

3065 
3065 
3475 
3580 
5564 
3459 

75  14  57 
29  20  57 
21  14    7 
21  58  37 
40  17  57 
43  29  liO 

3067 
3067 
3458 
3560 
5734 
3456 

9 

! 

Spica 
All  tares 
Mars 
Sun 

W. 
W. 
W. 
E. 

82  38  37 
36  44  39 
28    2    8 
36  43  52 

3078 
3077 
3410 
3468 

84    7  14 
38  13  17 
29  24  13 
35  22  52 

3078 
3078 
3404 
3469 

85  35  50 
39  41  53 
30  46  25 
34    1  53 

3060 
3079 
3400 
3470 

87    4  24 
41  10  28 
32    8  42 
32  40  55 

3080 
3079 
3394 
3471 

10 

Spica 
Antares 
Mars 
Jupiter 

Sun 

W. 
W. 
W. 
W. 
E. 

94  27  11 
48  33  20 
39    1  23 
29  51    6 
25  56  21 

3079 
3078 
3375 
3990 
3473 

95  55  46 
50    1  56 
40  24    8 
31  16  51 
24  35  27 

3079 
3078 
3371 
3913 
3473 

97  24  21 
51  30  32 
41  46  58 
32  42  45 
23  14  33 

3078 
3078 
3367 
3907 
3473 

98  52  57 
52  59    9 
43    9  52 
34    8  46 
21  53  39 

3077 
3076 
3365 
3900 
3479 

!  11 

1 

Spica 

Antares 

Jupiter 

W. 
W. 
W. 

106  16  26 
60  22  44 
41  20  34 

3068 
3067 
3174 

107  45  15 
61  51  34 
42  47  14 

3066 

3065 
3169 

109  14    6 
63  20  27 
44  14    0 

3063 
3063 
3164 

110  43    1 
64  49  23 
45  40  52 

3060 
3059 
3159 

15 

Sun 

a  Arietis 

Aldebaran 

W. 

E. 

E. 

28  57  14 
40  12  58 
71  54  49 

3999 
9973 
3007 

30  21  27 
38  42  12 
70  24  45 

3990 
9969 
3009 

31  45  50 
37  11  21 
68  54  35 

3989 
9967 
9997 

33  10  22 
35  40  27 
67  24  19 

3974 
9964 
9999 

16 

1 

Sun 

a  Arietis 

Aldebaitui 

Pollux 

W. 
E. 
E. 
E. 

40  15  31 

28    5  23 

59  51  21 

102  26  50 

3931 
9969 
9967 
9866 

41  41    4 

26  34  23 

58  20  27 

100  5:3  48 

3999 
9965 
9969 
9859 

43    6  47 
25    3  27 

56  49  27 
99  20  36 

3919 

9970 
9958 
9850 

44  32  42 
23  32  37 
55  18  21 
97  47  13 

3903 

9979 

9954 

.    9649 

17 

Sun 

a  Pe^^asi 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

51  45  11 
32  50  14 
47  41  39 
89  57  24 

3159 
3640 
9937 
9795 

53  12  18 
34    8    5 
46  10    7 
88  22  49 

3141 
3565 
9935 
9785 

54  39  38 
a5  27  18 
44  38  3-2 

86  48    2 

m 

3199 
3496 
9934 
9775 

56    7  12 
36  47  47 
43    6  56 
85  13    1 

3119 
3433 
9934 
9765 

18 

Sun 

a  Pegasi 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

63  28  30 
43  46    0 
a5  29  21 
77  14  29 

3059 
3193 
9959 
9710 

64  57  30 
45  12  18 
33  58    8 
75  38    3 

3046 

9969 

9698 

66  26  46 
46  ;39  22 
3227    8 
74    1  21 

3033 
3119 
9975 
9687 

67  56  18 
48    7    9 
30  56  24 
72  24  24 

3090 
3085 
9999 
9675 

19 

Sun 

a  Pegasi 
Aldebaran 
Pollux 
Regulus 

W. 

W. 

E. 

E. 

E. 

75  28    6 
55  35  44 
23  30  27 
64  15  30 
101    7  21 

9951 
9940 
3169 
9619 
9607 

76  59  20 
57    7  12 
22    3  56 
62  36  52 
99  28  36 

9937 
9915 
3957 
9599 
9593 

78  30  52 
58  39  12 
20  38  54 
60  57  56 
97  49  32 

9999 

9890 
3354 
9386 
9580 

80    2  43 
60  11  44 
19  15  45 
59  18  42 
96  10  10 

9907 
9866 
3480  1 
9579 
9566 

20 

Sun 

W. 

87  46  44 

9831 

89  20  31 

9815 

90  54  39 

9800 

92  29    7 

3784 

36 
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GREENWICH  MEAN  TIME. 

1 
1 

LUNAR  DTRTANCES. 

^5 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Ulh. 

of 

vp. 

of 

IXfc. 

of 

1^ 

30 

Position. 

Diflf. 

DifT. 

. 

DifT. 

Ditf. 

a  Pe^si 
a  Arietis 

W. 

O           /        // 

61  44  46 

9843 

O            /         // 

63  18  18 

9891 

0        /       // 

64  52  18 

9799 

0       1      i> 

66  26  47 

9778 

W. 

18    8    9 

37d9 

19  43  31 

9715 

21  19  51 

9675 

22  57    4 

9641 

Pollux 

E. 

57  39    9 

3358 

55  59  18 

9545 

54  19    8 

9539 

52  38  39 

3518 

Regulus 

E. 

94  30  39 

S553 

92  50  29 

9539 

91  10  10 

9595 

89  29  31 

3511 

21 

Sun 

W. 

94    3  56 

9766 

95  39    6 

9759 

97  14  37 

9736 

98  50  29 

9719 

a  Arietis 

W. 

31  13  17 

9513 

32  54  14 

9491 

34  35  40 

9470 

36  17  35 

9450 

Pollux 

E. 

44  11  32 

9448 

42  28  55 

9433 

40  46    8 

9419 

39    3    1 

3405  { 

Regulus 

E. 

81     1  16 

9438 

79  18  35 

9499 

77  35  33 

9408 

75  52  10 

8394 

33 

Sun 

VV. 

106  55  14 

9638 

108  as  16 

9694 

110  11  39 

9607 

111  50  24 

9599 

a  Arietis 

W. 

44  53  57 

9359 

46  38  31 

33^ 

48  23  29 

9395 

50    8  52 

8309  1 

Pollux 

E. 

30  33  36 

933S 

28  37  22 

9335 

26  51  59 

3314 

25    6  20 

9:}03 

Regius 
Spica 

E. 

67    9  53 

9319 

65  24  21 

9304 

63  38  27 

9988 

61  52  12 

9375  1 

E. 

131    9  56 

3390 

119  24  26 

3306 

117  38  35 

9991 

115  52  32 

9977  1 

33 

Sun 

W. 

130    9  34 

9517 

121  50  14 

3509 

123  31  24 

9489 

125  12  53 

9475 

a  Arietis 

W. 

59    1  33 

3933 

69  49  12 

9918 

62  37  13 

^04 

64  25  34 

9191 

Aldebarau 

W. 

39    4  30 

9533 

30  44  57 

9487 

32  26  29 

9445 

34    8  59 

9409  j 

Regulus 

E. 

53  55  41 

9905 

51    7  21 

9199 

49  18  42 

9179 

47  29  43 

9167 

Spica 

E. 

106  56    0 

9906 

105    7  41 

9193 

103  19    3 

3180 

101  30    5 

9168  i 

34 

Sun 

W. 

133  44  58 

9419 

135  28  15 

3409 

137  11  47 

9301 

K)8  55  34 

9389 

a  Arietis 

W. 

73  32    9 

9131 

75  22  21 

9190 

77  12  50 

9110 

79    3  34 

9101   1 

Aldebarau 

W. 

42  52  59 

9973 

44  39  39 

3359 

46  26  49 

9933 

48  14  28 

9916  ; 

Regulus 

E. 

38  20  12 

3100 

36  29  27 

9099 

34  38  36 

9089 

32  47  10 

9080 

Spica 

E. 

92  20  41 

9100 

90  29  56 

9099 

88  38  56 

9090 

86  47  41 

9061 

35 

(X  Ai'ietis 

W. 

88  20  34 

9069 

90  12  32 

9056 

93    4  39 

9059 

93  56  53 

9047 

Aldebarau 

w. 

57  18  29 

9148 

59    8  14 

9139 

60  58  14 

9130 

62  48  27 

3199 

Pollux 

w. 

13  42    7 

9116 

15  32  43 

9096 

17  33  49 

9079 

19  15  20 

9066  ' 

Spica 

E. 

77  28  10 

9049 

75  35  42 

9037 

73  43    6 

9039 

71  50  23 

9088 

All  tares 

E. 

123  21  58 

9049 

121  29  29 

9036 

119  36  51 

9031 

117  44    5 

9096  > 

^ 

Aldebaran 

W. 

72    1  59 

9099 

73  5:3    0 

9097 

75  44    4 

9096 

77  35    9 

9096 

Pollux 

w. 

28  36  42 

3033 

30  29  24 

9033 

33  22    9 

9030 

34  14  56 

9030 

Spica 

E. 

62  25  20 

3016 

60  32  11 

3016 

58  39    2 

9017 

56  45  54 

9018  1 

Autnres 

E. 

108  18  53 

9015 

106  25  42 

9014 

104  32  30 

9015 

]02  39  19 

9016  ^ 

37 

Aldebarau 

W. 

86  50    5 

9110 

88  40  49 

9116 

90  31  24 

9199 

92  31  49 

9199 

Pollux 

W. 

43  38  26 

3043 

45  30  53 

9048 

47  23  13 

9053 

49  15  34 

9060 

Spica 

E. 

47  21    7 

9035 

45  28  28 

9049 

43  35  59 

9048 

41  43  40 

9055 

Autares 

E, 

93  14  18 

9033 

91  21  36 

9039 

89  29    3 

9045 

87  36  39 

9059  ' 

iMnrs 

E. 

1 13  47  27 

9945 

112    0    7 

9951 

110  12  55 

9957 

108  35  53 

9964  1 

Jupiter 

E. 

114  53    7 

909ti 

113    2    4 

9103 

HI  11    9 

9109 

109  20  23 

9115  ' 

38 

Aldebnran 

W. 

101  30  45 

9178 

103  19  45 

9190 

105    8  27 

9904 

106  56  49 

1 
9918 

Pollux 

W. 

58  33  24 

9104 

60  24  J7 

9115 

62  14  54 

9196 

64    5  14 

9138  ' 

Regulus 

W. 

21  37  .59 

9099 

2.3  28  59 

9111 

25  19  42 

911£} 

27  10    8 

9134  ' 

Spica 

E. 

32  25  15 

9103 

30  34  20 

9115 

28  43  43 

9197 

26  53  25 

9139 

Autares 

E. 

78  17  46 

9098 

76  26  43 

9109 

74  35  58 

9191 

72  45  31 

9133 

Mars 

E. 

99  3S  35 

9310 

97  47  50 

9399 

96    2  22 

9333 

94  17  11 

9346 

Jupiter 

E. 

100    9  22 

9159 

98  19  52 

9169 

96  30  38 

9181 

94  41  42 

9193 

1 

1 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  Name 

P.L. 

P.L 

P.L. 

P.L. 

^1 

and 

Midniirht. 

of 

XVh. 

of 

xvmi» 

of 

XXP. 

Of 

20 

Fositiou. 

%7 

Diff. 

Diff. 

Diff. 

Dur. 

a  Pcgasi 

W 

O           /         // 

G8    1  44 

3757 

O           1        II 

69  37    8 

9737 

O           /         // 

71  12  59 

2718 

O           1         If 

72  49  15 

2698 

a  Ai'ictis 

W. 

24  35    3 

9611 

26  13  43 

9584 

27  53    0 

9559 

29  32  52 

2535 

Pollux 

E. 

50  57  51 

9504 

49  16  43 

9490 

47  35  16 

9476 

45  53  29 

2469 

Regiiliis 

E. 

87  48  33 

9496 

86    7  14 

9489 

84  25  35 

9467 

82  43  36 

2453 

21 

Sun 

W. 

100  2Q  43 

2704 

102    3  18 

9687 

103  40  15 

9671 

105  17  34 

2655 

a  Ai*ietis 

W. 

37  59  58 

9431 

39  42  48 

9419 

41  26    5 

9394 

43    9  48 

2376 

Pollux 

E. 

37  19  33 

9391 

35  35  45 

9378 

33  51  38 

9364 

32    7  11 

2351 

Regukis 

E. 

74    8  26 

9378 

72  24  20 

2364 

70  39  53 

9348 

68  55    4 

2333 

22 

SCN 

W. 

113  29  30 

8577 

115    8  57 

9561 

116  48  45 

9546 

118  28  54 

2531 

a  Arietis 

W. 

51  54  38 

9983 

53  40  48 

9978 

55  27  20 

9969 

57  14  15 

2249> 

Pollux 

E. 

23  20  25 

99»{ 

21  34  ]5 

3985 

19  47  53 

9277 

18    1  20 

2272 

Reguhis 

E. 

60    5  36 

9961 

58  18  39 

9946 

56  31  20 

9933 

54  43  41 

2218 

Spica 

K 

114    5  48 

9969 

112  18  53 

9948 

110  31  36 

3233 

106  43  58 

2990 

23 

Sun 

W. 

126  54  42 

9469 

128  36  49 

9448 

130  19  15 

2436 

132    1  58 

9494 

a  Ai-ietie 

W. 

66  14  15 

9178 

68    3  16 

9165 

69  52  36 

2153 

71  42  14 

91« 

Aldebaran 

W. 

35  52  21 

9376 

37  36  30 

9347 

39  21  21 

2390 

41    6  52 

2995 

Regulus 

E. 

45  40  25 

9155 

43  50  49 

9149 

42    0  54 

2130 

40  10  41 

9190 

Spica 

E. 

99  40  49 

9155 

97  51  14 

9143 

96    1  20 

2132 

94  11    9 

9190 

24 

Sun 

W. 

140  39  35 

937? 

142  23  50 

9364 

144    8  17 

2355 

145  52  56 

9348 

a  Arietis 

W. 

80  54  32 

9093 

82  45  44 

9083 

84  37    9 

-9075 

86  28  46 

9068 

Aldeboitui 

W. 

50    2  32 

9900 

51  51     0 

9185 

53  39  50 

9179 

55  29    0 

9159 

Regulus 

E. 

30  55  40 

9079 

29    3  57 

9064 

27  12    2 

2056 

25  19  55 

2050 

Spica 

E. 

84  56  12 

9079 

83    4  29 

9064 

81  12  34 

2057 

79  20  28 

9049 

25 

a  Arietis 

W. 

95  49  14 

9043 

97  41  41 

9041 

99  34  12 

2039 

101  26  46 

9037 

Aldebaran 

W. 

64  38  52 

9116 

66  29  27 

9110 

68  20  11 

2105 

70  11    2 

2101 

Pollux 

W. 

21    7  11 

9056 

22  59  18 

9048 

24  51  37 

2049 

26  44    6 

9037 

Spica 

K. 

69  57  31 

9094 

68    4  34 

9091 

66  11  33 

9019 

64  18  28 

9017 

Antares 

E. 

115  51  12 

9093 

113  58  13 

9000 

112    5  10 

9017 

110  12    3 

9016 

26 

Aldebaran 

W. 

79  26  14 

9098 

81  17  17 

9099 

83    8  17 

9101 

84  59  14 

9106 

Pollux 

W. 

36    7  43 

9031 

38    0  29 

9033 

39  53  12 

2035 

41  45  52 

2039 

Spica 

E. 

54  52  48 

9090 

52  59  45 

9093 

51    6  46 

2025 

49  13  53 

9031 

Ajitares 

E. 

100  46  10 

9019 

98  53    5 

9091 

97    0    4 

2025 

95    7    8 

2028 

27 

Aldelmran 

W. 

94  12    4 

9137 

96    2    6 

9147 

97  51  54 

2157 

99  41  27 

91<nr 

Pollux 

W. 

51     7  25 

9068 

52  59  14 

9075 

54  50  51 

2084 

56  42  15 

2094 

Spica 

E. 

39  51  32 

9063 

37  59  36 

9079 

36    7  54 

2082 

34  16  27 

2092 

Antares 

E. 

85  44  26 

9060 

83  52  25 

9068 

82    0  37 

2078 

80    9    4 

2088 

Mars 

E. 

106  39    0 

9979 

104  52  19 

2980 

103    5  50 

2289 

101  19  35 

2300 

Jupiter 

E. 

107  29  46 

9199 

105  39  20 

2130 

103  49    7 

2139 

101  59    7 

2149 

28 

Aldebaran 

W. 

108  44  50 

9933 

110  32  29 

2947 

112  19  46 

2264 

114    6  39 

2281 

Pollux 

W. 

65  55  15 

9151 

67  44  57 

9164 

69  34  19 

2178 

71  23  20 

2199 

Repilus 

W. 

29    0  16 

9147 

30  50    4 

9159 

32  39  33 

2173 

34  28  41 

2187 

Spica 

E. 

25    3  26 

9154 

23  13  49 

9169 

21  24  34 

2184 

19  35  42 

2200 

Antares 

E. 

70  55  22 

9146 

69    5  33 

9159 

67  16    3 

2179 

65  26  54 

2187 

Mars 

E. 

92  32  18 

9359 

90  47  44 

2373 

89    3  31 

9387 

87  19  38 

9403 

Jupiter 

E. 

92  53    4 

9906 

91    4  45 

9919 

89  16  46 

9933 

87  29    7 

2247 
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MARCH,  1877. 


I. 


AT  GREENWICH  APPARENT  NOON. 


o 


o 


Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Tliur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

Sun, 


I 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent       [  Diff.  for 
Rigbt  AHceosiou.    1  honr. 


Il    til     R 

22  50  6.97 
22  53  51.09 

22  ^7  34.74 

23  1  17.92 
23  5  0.67 
23  8  43.01 

23  12  24.94 
23  16  6.51 
23  19  47.73 

23  23  28.63 
23  27  9.21 
23  30  49.49 

23  34  29.48 
23  38  9.21 
23  41  48.69 

23  45  27.95 
23  49  6.99 
23  52  45.83 

23  56  24.48 
0  0  2.99 
0  3  41.37 

0  7  19.61 
0  10  57.76 
0  14  35.83 

0  18  13.83 
0  21  51.79 
0  25  29.75 

0  29  7.72 
0  82  45.73 
0  36  23.80 
0  40     1.94 

0  43  40.18 


11 

9.341) 
9.329 
9.310 

9,2^2 
9.274 
9.256 

9.240 
9.225 
9.210 

9.197 
9.184 
9.172 

9.161 
9.151 
9.141 

9.132 
9.123 
9.115 

9.107 
9.101 
9.096 

9.091 

9.087 
9.084 

9.082 
9.081 
9.081 

9.083 
9.085 
9.088 
9.092 

9.097 


Appcwent 
Declination. 


s. 


// 


DIff.  for 
1  liour 


I* 


7  25  21.3+57.06 
7  2  28.6|  57.32 
6  39  29.8  57.56 


6  16  25.4 
5  53  15.8 
5  30     1.3 

5  6  42.2 
4  43  19.0 
4  19  52.0 

3  56  21.6 
3  32  48.1 
3    9  12.1 

2  45  34.0 
2  21  54.2 
1  58  13.0 

1  34  30.8 
1  10  48.0 
0  47    4.9 

S.   0  23  22.0 

N.  0    0  20.3 

0  24     1.6 

0  47  41.5 

1  11  19.7 
1  34  55.9 

1  58  29.7 

2  22     0.8 

2  45  29.0 

3  8  53.9 
3  32  15.2 

3  55  32.3 

4  18  45.2 

N.  4  41  53.4 


57.79 
58.00 
^"^.20 


58.38 
56.54 
58.69 

58.83 
58.95 
59.04 

59.12 
59.19 
59.24 

59.27 
59.29 
59.29 

59.28 
59.25 
59.20 

59.14 
59.06 
58.97 

58.86 
56.74 
58.61 

58.46 
58.30 
58.13 
57.94 


Senii- 
diamefcer. 


// 


6  10.30 

6  10.05 

6  9.80 

6  9.55 

6  9.29 

6  9.03 

6  8.77 

6  8.51 

6  8.24 

6  7.97 

6  7.70 

6  7.43 

6  7.16 

6  .6.89 

6  6.62 

6  6.35 

6  6.08 

6  5.81 

6  5.54 

6  5.27 

6  5.00 

6  4.73 

6  4.46 

6  4.19 

6  3.92 

6  3.65 

6  3.37 


6 
6 
6 
6 


3.10 
2.82 
2.54 
2.26 


+57.74  i  16     1.98 


Sidereal 

Time 

of  the 

Semi- 

dlamoter 

passing 

the 
Merid- 
ian. 


65.40 
65.33 
65.26 

65.19 
65.13 
65.07 

65.01 
64.95 
64.90 

64.85 
64.80 
64.76 

64.72 
64.68 
64.64 

64.61 
64.58 
64.55 

64.53 
64.51 
64.50 

64.48 
64.47 
64.46 

64.46 
64.46 
64.46 

64.46 
64.47 
64.48 
64.50 

64.51 


Equation  of 

Time, 

tobe 

added  to 

Apparent 

Time. 


Diff.  for 
1  hour. 


m      8 

12  30.42 
12  18.02 
12    5.13 

11  51.79 
11  38.03 
11  23.85 

11  9.27 
10  54.33 
10  39.05 

10  23.43 

10    7.50 

9  51.26 

9  34.74 
9  17.95 
9    0.93 

8  43.69 
8  26.23 

8    8.57 

7  50.72 
7  32.71 
7  14.58 

6  56.33 
6  37.98 
6  19.54 

6  1.04 
5  42.50 
5  23.95 

5  5.41 
4  46.91 
4  28.49 
4  10.13 

3  51.87 


0.506 
0.526 
0.545 

0.563 
0.581 
0.598 

0.614 
0.629 
0.644 

0.657 
0.670 
0.682 

0.693 
0.703 
0.713 

0.722 
0.731 
0.739 

0.747 
0.753 
0.758 

0.763 
0.767 
0.770 

0.772 
0.773 
0.773 

0.771 
0.769 
0.766 
0.762 

0.757 


NOTK.— Mean  Time  of  the  Semidiameter  paasing  may  be  found  by  sabtraoting  0«.18  firom  the  Sidereal  T\me. 
+  prefixed  to  the  honrly  cliange  of  declination,  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 


m 

• 

5 

$ 

§ 

^ 

« 

S 

« 

^ 

5 

%m 

^ 

O 

o 

to 

>* 

* 

« 

P 

« 

TImr. 

1 

Frid. 

2 

Sat. 

3 

Sun» 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

Sun, 

11 

Mon. 

12 

Tucs. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sau 

17 

Sun. 

18 

Mod. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

Sun, 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

Sat. 

31 

Sun, 

32 

THE  SUN'S 


Apparent 
Biglit  AHCension. 


h  m   8 

22  50  5.02 
22  53  49.18 

22  57  32.85 

23  1  16.07 
23  4  58.86 
23  8  41.24 

23  12  23.21 
23  16  4.82 
23  19  46.09 

23  23  27.03 
23  27  7.65 
23  30  47.97 

23  34  28.10 

23  38  7.77 
23  41  47.30 

23  45  26.61 
23  49  5.70 
23  52  44.59 

23  56  23.29 
0  0  1.84 
0  3  40.26 

0  7  18.55 
0  10  56.74 
0  14  34.86 

0  18  12.91 
0  21  50.92 
0  25  28.92 

0  29  6.93 

0  32  44.99 

0  36  23.11 

0  40  1.30 

0  43  39.58 


Dlff.  for 
1  hour. 


8 

9.350 
9.330 
9.311 

9.893 
9.875 
9.258 

9.248 
9.88T 
9.8J8 

9.199 
9.186 
9.174 

9.163 
9.153 
9.143 

9.134 
9.185 
9.117 

9.109 
9.103 
9.098 

9.093 
9.089 
9.086 

9.084 
9.083 
9.083 

9.085 
9.087 
9.090 
9.094 

9.099 


Apparent 
Declination. 


Diff.foi 
1  hour. 


S.    7  25  33.2+57r07 


7 
6 


2  40.4 
39  41.4 


6  16  36.9 
5  53  27.1 
5  30  12.4 

5  6  53.1 
4  43  29.7 
4  20    2.4 

3  56  31.8 
3  32  58.1 
3    9  21.9 

2  45  43.5 
2  22  3.5 
1  58  21.9 

1  34  39.4 
1  10  56.3 
0  47  13.0 

S.   0  23  29.8 

N.  0    0  12.8 

0  23  54.4 

0  47  34.6 

1  11  13.1 
1  34  49.6 

1  58  23.7 

2  21  55.2 

2  45  23.8 

3  8  48.9 
3  32  10.4 

3  55  27.9 

4  18  41.1 

N.  4  41  49.6 


57.33 
57.57 

57.80 
58.01 
58.21 

58..39 
58.55 
58.70 

58.84 
58.96 
59.05 

59.13 
59.80 
59.85 

59.88 
59.30 
59.30 

59.89 
59.86 
59.21 

59.15 
59.07 
58.98 

58.87 
58.75 
58.62 

58.47 
58.31 
58.14 
57.95 

+57.75 


Equatioii  of 

Time, 

to  be 
ntbtraeted 

/ro7n 

Mean 

lime. 


m       8 

12  30.52 
12  18.12 
12     5.24 

11  51.90 
11  38.14 
11  23.96 

11  9.38 
10  54.44 
10  39.16 

10  23.54 

10    7.61 

9  51.37 

9  34.85 
9  18.06^ 
9     1.04 

8  43.80 
8  26.34 
8    8.67 

7  50.82 
7  32.81 
7  14.68 

6  56.42 
6  38.06 
6  19.62 

6  1.12 
5  42.57 
5  24.02 

5  5.48 
4  46.98 
4  28.55 
4  10.19 

3    51.92 


Diff.foi 
1  honr. 


8 

0.506 
0.586 
0.545 

0.563 
0.581 
0.508 

0.614 
0.689 
0.644 

0.657 
0.670 
0.688 

0.693 
0.703 
0.713 

0.788 
0.731 
0.739 

0.747 
0.753 
0.758 

0.763 
0.767 
0.770 

0.778 
0.773 
0.773 

0.771 
0.769 
0.766 
0.768 

0.757 


Sidereal 

Time 

or 

RiglitAsceDttiuu 

of 

Mean  Siiu. 


b      m       8 

22  37  34.50 
22  41  31.06 
22  45  27.61 

22  49  24.17 
22  53  20.72 

22  57  17.28 

23  1  13.83 
23  5  10.38 
23  9  6.93 

23  13  3.49 
23  17  0.04 
23  20  56.60 

23  24  53.15 
23  28  49.71 
23  32  46.26 

23  36  42.81 
23  40  39.36 
23  44  35.92 

23  48  32.47 
23  52  29.03 
23  56  25.58 

0  0  22.13 
0  4  18.68 
0  8  15J24 

0  12  11.79 
0  16  8.35 
0  20  4.90 

0  24  1.46 
0  27  58.01 
0  31  54.56 
0  35  51.11 

0  39  47.67 


Note. — ^The  Semidiameter  for  Mean  Noon  may  bo  assumed  the  same  as  that  for  Apparent  Noon. 
•f  prefixed  to  the  hourly  change  of  declination,  indicates  that  south  declinations  are  decreasing. 


DiCr.  for  1  honr. 
+9».8565 
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III. 


a 

o 

« 


o 

>, 

«s 

Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


:3 


60 
61 
62 

63 
64 
65 

66 
67 
68 

69 
70 
71 

72 
73 
74 

75 
76 

77 

78 
79 
80 

81 
82 
83 

64 
85 
86 

87 
88 
89 
90 

91 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


True  LONGITUDE. 


341 
342 
343 


3  36.2 
3  43.0 
3  48.2 


344  3  51.9 

345  3  54.0 

346  3  54.3 

347  3  52.9 

348  3  49.9 

349  3  45.3 

350  3  39.0 

351  3  31.0 

352  3  21.2 

353  3    9.6 

354  2  56.0 

355  2  40.5 

356  2  23.0 

357  2    3.4 

358  1  41.5 

359  1   17.4 

0  0  51.0 

1  0  22.3 

1  59  51.3 

2  59  17.8 

3  58  42.1 

4  58    4.1 

5  57  23.9 

6  56  41.4 

7  55  56.7 

8  55    9.9 

9  54  21.0 

10  53  30.2 

11  52  37.5 


>J 


II 


3  21.6 
3  28.3 
3  33.4 

3  36.9 
3  38.8 
3  39.1 

3  37.6 
3  34.5 
3  29.8 

3  23.4 
3  15.3 
3     5.4. 

2  53.6 
2  39.9 
2  24.3 

2  6.7 
1  47.0 
1  25.0 

1  0.8 
0  34.3 
0     5.5 

59  34.4 
59  0.9 
58  25.0 

57  46.9 
57  6.5 
56  23.9 

55  39.1 
54  52.2 
54  3.2 
53  12.3 

52  19.5 


Diff.  for 
1  boar. 


50.32 
50.25 
50.]9 

50.12 
50.05 
49.98 

49.91 
49.84 
49.77 

49.70 
49.63 
49.55 

49.47 
49.39 
49.31 

49.23 
49.14 
49.05 

48.95 
48.85 
48.76 

48.66 
48.56 
48.40 

48.37 

48.27 
48.18 

48.09 
48.00 
47.92 
47.84 


147.76 


LATITUDE 


// 


-0.14 
0.27 
0.37 

0.46 
0.51 
0.55 

0.55 
0.50 
0.44 

0.34 

0.24 

-0.11 

+0.02 
0.16 
0.29 

0.42 
0.52 
0.61 

0.66 
0.69 
0.67 

0.61 
0.55 
0.45 

0.35 

0.23 

-fO.lO 

-0.04 
0.15 
0.26 
0.35 

-0.41 


Logarithm 

of  tho 

Radius  Vector 

of  tho 

Earth. 


9.9962688 
.9963804 
.9964936 

.9966082 
.9967220 
.9968413 

.9969594 
.9970783 
.9971979 

.9973180 
.9974385 
.9975594 

.9976804 
.9978013 
.9979222 

.9980430 
.9981638 
.9982846 

.9984054 
.9985263 
.9986473 

.9987686 
.9088903 
.9990125 

.9991352 
.9992583 
.9993820 

.9995064 

.9996315 

.9997572 

9.9998836 


Diff.  for 
1  honr. 


+46.1 
46.8 
47.4 

48.0 
48.5 
49.0 

49.4 
49.7 
49.9 

50.1 
50.3 
50.4 

50.4 
50.4 
50.4 

50.4 
50.3 
50.3 

50.4 
50.4 
50.5 

50.6 
50.8 
51,0 

51.2 
51.4 
51.7 

52.0 
52.2 
52.4 
52.6 


0.0000105 '  +52.8 


NOTB :  A  cocrespoodfl  to  the  true  eqninoz  of  the  date,  A'  to  the  mean  equinox  of  JaniiAr]^  Od. 


Hean  Time 

of 
Sidereal  Oh. 


h      m       8 

1  22  12.00 
1  18  16.09 
1  14  20.18 

1  10  24.28 
1  6  28.36 
1  2  32.45 

0  58  36.54 
0  54  40.63 
0  50  44.73 

0  46  48.83 
0  42  52.92 
0  38  57.01 

0  35  1.10 
0  31  5.19 
0  27  9.28 

0  23  13.38 
0  19  17.47 
0  15  21.56 


^23 


0  11  25.65 

0     7  29.73 

3     33.64 

59     37.93 


! 


23  55  42.02 
23  51  46.11 
23  47  50.21 

23  43  54.30 
23  39  58.39 
23  36    2.49 

23  32  6.57 
23  28  10.66 
23  24  14.75 
23  20  18.84 

23  16  22.95 


Diff.  for  1  hour. 
— 9*.829tf 


J 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


I 


aBMIDIAMBTBR. 


HORIZONTAL    PARALLAX. 


MERIDIAN  PASSAOE. 


AOK. 


1 

2 
3 

4 
5 

6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

.18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 
31 

32 


Koon. 


16  19.3 
16  5.4 
15  50.1 

15  34.8 
15  20.6 
15  8.5 

14  58.8 
14  51.7 
14  47.4 

14  45.6 
14  46.2 
14  48.8 

14  53.0 

14  58.5 

15  4.9 

15  12.0 
15  19.7 
15  27.9 

15  36.3 
15  45.1 

15  54.0 

16  3.0 
16  11.3 
16  18.5 

16  23.6 
16  25.9 
16  24.8 

16  20.0 
16  11.9 
16  0.9 
15  48.0 

15  34.7 


Midnight 


Noon. 


// 


16  12.6 
15  57.8 
15  42.4 

15  27.5 
15  14.3 
15  3.3 

14  54.9 
14  49.2 
14  46.2 

14  45.6 
14  47.3 
14  50.7 

14  55.6 

15  1.6 

15  8.4 

15  15.8 
15  23.7 
15  32.0 

15  40.7 
15  49.5 

15  58.5 

16  7.3 
16  15.0 
16  21.3 

16  25.1 

16  25.8 
16  22.9 

16  16.3 
16  6.7 
15  54.6 
15  41.4 

15  28.0 


// 


59  47.4 
58  56.4 
58  0.3 

57  4.2 
56  12.2 
55  27.5 

54  51.7 
54  25.8 
54  9.9 

54  3.5 
54  5.6 
54  15.1 

54  30.5 

54  50.6 

55  14.3 

55  40.5 

56  8.8 

56  38.6 

57  9.8 

57  42.0 

58  14.9 

58  47.5 

59  18.2 

59  44.4 

60  3.3 
60  11.8 
60  7.8 


Dlff.  for 
Ihoor. 


// 


-1.9^ 
2.27 
2.37 


2.28 
2.03 
1.69 

1.29 

0.87 
0.46 

-0.08 

+0.25 

0.53 

0.75 
0.92 
1.04 

1.14 
1.21 
1.27 

1.33 
1.36 
1.37 

1.34 
1.20 
0.96 

0.59 
+0.10 
-0.45 


Midnight. 


// 


59  50.3 

l.OO 

50  20.2 

1.49 

58  39.8 

1.85 

57  52.9 

2.03 

57     3.7 

-2.05 

59  22.9 
58  28.7 
57  32.0 

56  37.5 
55  48.8 
55    8.4 

54  37.5 
54  16.6 
54    5.6 

54  3.6 
54  9.5 
54  22.1 

54  40.0 

55  2.1 
55  27.1 

55  54.4 

56  23.5 

56  54.0 

57  25.8 

57  58.4 

58  31.3 

59  3.3 
59  32.0 
59  55.0 


60 
60 
60 


9.0 

11.4 

0.7 


Diff.  for 
1  hour. 


59  36.7 
59  1.1 
58  16.9 
57  28.4 

56  39.4 


-2.14 
2.35 
2.35 

2.17 
1.86 
1.49 

1.08 

0.66 

-0.27 

+0.09 
0.40 
0.64 

0.84 
0.99 
1.09 

1.18 
1.24 
1.30 

1.34 
1.37 
1.36 

1.26 
1.10 
0.79 

+0.36 

-0.17 

0.73 

1.26 
1.69 
1.96 
2.06 

-1.99 


h      m 

14    2.5 

14  51.2 

15  40.9 

16  32.0 

17  24.5 

18  17.6 

19  10.3 

20  1.4 

20  50.1 

21  36.2 

22  19.8 

23  1.5 

23  42.2 

6 

0  22.8 

1  4.3 

1  47.8 

2  34.5 

3  25.4 

4  20.7 

5  20.0 

6  21.6 

7  23.0 

8  22.1 

9  17.8 

10  10.3 

11  0.3 

11  49.2 

12  38.0 

13  27.9 

14  19.4 

15  12.6 


Diflf.  for 
Ihoor. 


m 
2.02 

2.05 

2.10 

2.16 
2.20 
2.21 

2.17 
2.08 
1.97 

1.86 
1.77 
1.71 

1.69 

1.70 

1.76 
1.88 
2.03 

2.22 
2.40 
2.54 

2.58 
2.52 
2.39 

2.25 
2.13 
2.05 

2.03 
2.05 
2.11 
2.18 

2.25 


Koon. 


d 

16.1 
17.1 
18.1 

19.1 
20.1 
21.1 

22.1 
23.1 
24,1 

25.1 
26.1 
27.1 

28.1 

29.1 

0.4 

1.4 
2.4 
3.4 

4.4 
5.4 
6.4 

7.4 

8.4 
9.4 

10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Asceusion. 


Diflf. 
for  1  ni. 


Declination. 


Diff. 
lor  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


THURSDAY  1. 


h     m 

12  12 
12  14 
12  16 
12  18 
12  21 
12  23 
12  25 
12  27 
12  29 
12  31 
12  33 
12  35 
12  38 
12  40 
12  42 
12  44 
12  46 
12  48 
12  50 
12  52 
12  54 
12  57 

12  59 

13  1 


B 

B 

30.59 

9.1900 

38.36 

2.1890 

46.07 

2.1380 

53.72 

Q.1970 

1.31 

Q.19G9 

8.86 

9.1956 

16.38 

9.1950 

23.86 

9.1244 

31.31 

9.1940 

38.74 

9.1937 

46.15 

9.1933 

53..53 

9.1999 

0.90 

9.1297 

8.26 

9.1997 

15.62 

9.1S97 

22.98 

9.1997 

30.34 

9.1998 

37.71 

9.1930 

45.10 

9.1239 

52.50 

9.1935 

59.92 

9.1236 

7.36 

9.1949 

14.83 

9.1948 

22.34 

9.1954 

s. 


o 

3 

3 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
7 
7 
7 
7 
8 
8 
8 
8 
9 
9 
9 
S.10 


41 

58 
15 
32 
49 

6 
23 
40 
56 
13 
30 
47 

3 
20 
36 
53 

9 
25 
42 
58 
14 
30 
46 

2 


// 


2.6 
10.7 
16.3 
19.4 
19.9 
17.8 
12.9 

5.1 
54.3 
40.5 
23.5 

3.3 

;».7 

12.7 
42.2 

8.2 
30.5 
49.0 

3.6 
14.3 
21.0 
23.7 
22.2 
16.4 


FRIDAY  2. 


0 

13    3 

1 

13    5 

2 

13    7 

3 

13    9 

4 

13  12 

5 

13  14 

6 

13  16 

7 

13  18 

8 

13  20 

9 

13  22 

10 

13  24 

11 

13  26 

12 

13  29 

13 

13  31 

14 

13  33 

15 

13  35 

16 

13  37 

17 

13  39 

18 

13  41 

19 

13  44 

20 

13  46 

21 

13  48 

22 

13  50 

23 

13  52 

24 

13  54 

29.88 

9.1960 

S.1I 

37.46 

9.1967 

ll 

45.09 

9.1975 

1 

52.76 

9.1983 

0.48 

9.1999 

8.26 

9.1309 

16.10 

9.1312 

24.00 

9.1329 

31.97 

2.1333 

40.00 

9.1344 

48.10 

2.1357 

56.28 

2.1370 

4.54 

2.1383 

12.88 

9.1397 

21.30 

9.1411 

29.81 

2.1496 

38.41 

9.1449 

47.11 

9.1457 

55.90 

9.1473 

4.79 

2.1490 

13.78 

9.1507 

22.87 

9.1594 

32.07 

9.1549 

41.38 

9.1561 

50.80 

2.1560 

S.1 

0  J8    6.3 

0  33  51.8 

0  49  32.8 

1  5  9.3 
1  20  41.1 
1  36    8.2 

1  51  30.5 

2  6  47.9 
2  22  0.4 
2  37  7.9 
2  52  10.3 


3    7 
3  21 


7.6 
59.6 


3  36  46.3 

3  51  27.7 

4  6  3.6 
4  20  34.0 
4  34  58.9 


4 
5 
5 
5 


49 
3 


18.1 
31.6 
17  39.3 
31  41.2 


5  45  37.2 

5  59  27.3 

6  13  11.3 


17.154 
17.114 
17.072 
17.030 
16.967 
16.949 
16.894 
16.845 
16.795 
16.743 
16.690 
16.635 
16.576 
16.591 
16.402 
16.409 
16.340 
16.976 
16.911 
16.145 
16.076 
16.010 
15.839 
15.867 


15.795 

0 

15.791 

1 

15.646 

2 

15.569 

3 

15.491 

4 

15.419 

5 

15.331 

6 

15.949 

7 

15.167 

8 

15.083 

9 

14.996 

10 

14.911 

11 

14.893 

12 

14.734 

13 

14.644 

14 

14.953 

15 

14.461 

16 

14.367 

17 

14.979 

18 

14.177 

19 

14.080 

20 

13.9^ 

21 

13.664 

22 

13.764 

23 

13.663 

24 

Hoar. 


Right  Ascension. 


Dili: 
for  1  m. 


I>ecUnation. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 
13  54 
13  57 
13  59 


14 
14 
14 
14 


1 
3 
5 

7 


14  10 
14  12 
14  14 
14  16 
14  18 
14  20 
14  23 
14  25 
14  27 
14  29 
14  3J 
14  34 
14  36 
14  38 
14  40 
14  42 
14  45 


SATURDAY  3. 


o 

S.16 
6 
6 
6 

7 
7 
7 
7 
7 
8 
8 
8 
8 
9 
9 
9 
9 
9 
20 
20 
20 
20 
20 
S.20 


SUNDAY  4. 


8 

8 

50.80 

9.1560 

0.34 

9.1599 

9.99 

9.1618 

19.75 

9.1637 

29.63 

9.1657 

39.64 

9.1678 

49.77 

9.1698 

0.02 

9.1719 

10.40 

9.1741 

20.91 

9.1769 

31.55 

9.1784 

42.32 

9.1807 

53.23 

9.1899 

4.27 

9.1859 

15.45 

9.1875 

26.76 

9.1897 

38.21 

9.1990 

49.80 

2.1949 

1.52 

9.1965 

13.38 

9.1989 

25.39 

9.9013 

37..54 

9.9037 

49.83 

9.9060 

2.26 

9J2064 

13  11.3 

II 

13Ui63 

26  49i2 

13.561 

40  21.0 

13.476 

53  46.6 

13.374 

7    5.9 

13.969 

20  18.9 

13.169 

33  25.4 

13.055 

46  25.5 

19.947 

59  19.1 

19.839 

12    6.2 

19.730 

24  46.7 

12.618 

37  20.4 

19.506 

49  47.4 

19.383 

2    7.6 

19.980 

14  21.0 

19.166 

26  27.5 

19.051 

38  27.1 

11.935 

50  19.7 

11.817 

2    5.2 

11.699 

13  43.6 

11.581 

25  14.9 

11.469 

36  39.0 

llJMl 

47  55.8 

11.990 

59    5.4 

11UI99 

14  47 
14  49 
14  51 
14  53 
14  56 
14  58 
15 
15 
15 
15 
15 
15 


0 
2 
5 
7 
9 
11 


15  13 
15  16 
15  18 
15  20 
15  22 
15  25 
15  27 
15  29 
15  31 
15  34 
15  36 
15  38 
15  40 


14.84 

9.9108 

S.21  10    7.7 

lOirn 

27.56 

9.9139 

21  21    2.6 

10.853 

40.42 

9.9155 

21  31  50.0 

10.798 

53.42 

9.9178 

21  42  29.9 

10.603 

6.56 

2.9909 

21  53    2.3 

10.477 

19.85 

2.2297 

22    3  27.1 

10.351 

33.28 

2.2950 

22  13  44.4 

10.994 

46.85 

9.9973 

22  23  54.0 

lOUMW 

0.56 

2.2997 

22  33  55.9 

9.967 

14.41 

9.9390 

22  43  50.0 

0.836 

28.40 

9.9343 

22  53  36.4 

9.706 

42.53 

9J2367 

23    3  15.0 

9.577 

56.80 

9.9389 

23  12  45.7 

9.446 

11.20 

9.9419 

23  22    8^ 

9.314 

25.74 

9.9435 

23  31  23.4 

9.18S 

40.42 

9.9457 

23  40  30.4 

9U)S0 

55.23 

9.9479 

23  49  29.4 

8.916 

10.17 

9.9509 

23  58  20.3 

6.781 

25.25 

9.9594 

24    7    3.1 

8.646 

40.46 

9.9545 

24  15  37.8 

8.511 

55.79 

9.9566 

24  24    4.4 

8.376 

11.25 

9.9587 

24  32  22.9 

8.939 

26.83 

9.2607 

24  40  33.1 

8.109 

42.53 

2.2697 

24  48  35.1 

7.965 

58.35 

2J»47 

S.24  56  28.9 

7.897 

VI. 
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• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AeconsloD. 

Diff. 
for  1  m. 

Declinatiou. 

Diff. 
for  1  m. 

Hour. 

Itigbt.A8oen8lou. 

Diff. 
for  1  m. 

DeoUnAtlon. 

Diff. 
for  1  m. 

MC 

>NDA 

¥5. 

WEDNESDAY  7. 

0 

h     m      8 

15  40  58.35 

8 
2.2647 

0         /        // 

S.24  5()  28.9 

0 

h     m      8 

17  30  58.30 

8 

2.9935 

S.28  27  12.8 

0.809 

1 

15  43  14.2i) 

2.2667 

25    4  14.4 

7.688 

1 

17  33  15.88 

2.2924 

28  28    2.4 

0.754 

2 

15  45  30.35 

2.2686 

25  11  51.5 

7.549 

2 

17  35  33.39 

2.2912 

28  28  43.3 

0.610 

3 

15  47  46,52 

2.2704 

25  19  20.3 

7.410 

3 

17  37  50.83 

2.2899 

28  29  15.6 

0.466 

4 

15  50    2.80 

2.3722 

25  26  40.7 

7.271 

4 

17  40    8.18 

2J3885 

28  29  39.2 

0.332 

5 

15  .52  19.19 

2.2740 

25  33  52.8 

7.131 

5 

17  42  25.45 

2.S871 

28  29  54.2 

0.177 

6 

15  54  a5.()8 

2.2758 

25  40  56.4 

6.989 

6 

17  44  42.63 

2J2Si6 

28  30    0.5 

-0.033 

7 

15  56  52.28 

2J2775 

25  47  51.5 

6.848 

7 

17  46  59.72 

2.2840 

28  29  58.2 

40.109 

8 

15  59    8.98 

2J279] 

25  54  38.2 

6.707 

8 

17  49  16.71 

2.2823 

28  29  47.4 

0.953 

9 

16    I  25.77 

2.2807 

26    1  16.4 

6.566 

9 

17  51  33.59 

2.9605 

28  29  28.0 

0.394 

10 

16    3  42.66 

2.2823 

26    7  46.1 

6.423 

10 

17  53  50.37 

2.9787 

28  29    0.1 

0.537 

11 

16    5  59.64 

2.28^8 

26  14    7.2 

6.281 

11 

17  56    7.04 

9.2768 

28  28  23.6 

0.679 

12 

f6    8  16.71 

2J2853 

26  20  19.8 

6.138 

12 

17  58  23.59 

2.2748 

28  27  38.6 

0.890 

13 

16  10  33.87 

2.2867 

26  26  23.8 

5.995 

13 

18    0  40.02 

2.2728 

28  26  45.2 

0.961 

14 

16  12  51.11 

2.2879 

26  32  19.2 

5.859 

14 

18    2  56.33 

2ir707 

28  25  43.3 

1.102 

15 

16  15    8.42 

2.2892 

26  38    6.0 

5.708 

15 

18    5  12.51 

%aa» 

28  24  32.9 

1.243 

16 

16  17  25.81 

2,2904 

26  43  41.1 

5.563 

16 

18    7  28.56 

2.9663 

28  23  14.1 

1.383 

17 

16  19  43.27 

2.2916 

26  49  13.6 

5.420 

17 

18    9  44.47 

2.2630 

28  21  46.9 

l.«^ 

18 

16  22    0.80 

2.2927 

26  54  34.5 

5.276 

18 

18  12    0.23 

2.2615 

28  20  11.4 

1.662 

19 

16  24  18.39 

2.2937 

26  59  46.7 

5.131 

19 

18  14  15.85 

2.2501 

28  18  27.5 

1.801 

20 

16  26  36.04 

2.2947 

27    4  50.2 

4.986 

20 

18  16  31.32 

2.2566 

28  16  35.3 

1.938 

21 

16  28  53.75 

2.2957 

27    9  45.0 

4.841 

21 

18  18  46.64 

2.2541 

28  14  34.9 

2.076 

22 

16  31  11.52 

2.2966 

27  14  31.1 

4.695 

22 

18  21     1.81 

2.2514 

28  12  26.2 

2.213 

23 

16  33  29.34 

SJ9973 

S.27  19    8.4 

4.549 

23 

18  23  16.811 

2.9486 

S.28  10    9.3 

9.351 

TU] 

ESDA 

Y  6. 

THURSD. 

kY.  8. 

0 

16  S5  47.20 

2.2980 

S.27  23  37.0 

4.404 

0 

18  25  31.64 

2.2457 

S.28    7  44.1 

2.488 

1 

16  38    5.10 

2.2987 

27  27  56.9 

4.258 

1 

18  27  46.30 

2.2429 

28    5  10.8 

2.623 

2 

16  40  23.04 

2.2992 

27  32    8.0 

4.112 

2 

18  30    0.79 

2.9401 

28    2  29.4 

3.758 

3 

16  42  41.01 

2.2997 

27  36  10.3 

3.966 

3 

18  32  15.11 

2.9379 

27  59  39.9 

3.893 

4 

16  44  59.01 

2.3002 

27  40    3.9 

3.820 

4 

18  34  29.25 

2J2341 

27  56  42.3 

3.097 

5 

16  47  17.04 

2.9006 

27  43  48.7 

3.673 

5 

18  36  43.20 

2.2310 

27  53  36.7 

3.160 

6 

16  49  35.08 

2.3008 

27  47  24.7 

3.527 

6 

18  38  56.97 

2.2270 

27  50  23.1 

3.293 

7 

16  51  53.14 

2.3011 

27  50  51.9 

3.381 

7 

18  41  10.55 

2.9247 

27  47    1.5 

3.496 

8 

16  54  11.21 

93)13 

27  54  10.4 

3.235 

8 

18  43  23.93 

2.9214 

27  43  32.0 

3Ji58 

9 

16  56  29.29 

2M13 

27  57  20.1 

3.089 

9 

18  45  37.12 

9.2182 

27  39  54.6 

3.689 

10 

16  58  47.37 

2.3013 

28    0  21.1 

2JM9 

10 

18  47  50.11 

2.2148 

27  36    9.3 

3.890 

11 

17    1    5.45 

2.3013 

28    3  13.2 

2.795 

11 

18  50    2.89 

9.9113 

27  32  16.2 

3.950 

12 

17    3  23.53 

2.3012 

28    5  56.5 

S.648 

12 

18  52  15.47 

2.9079 

27  28  15.3 

4.080 

13 

17    5  41.60 

2.3010 

28    8  31.0 

9.509 

13 

18  54  27.84 

9J9044 

27  24    6.6 

4.206 

14 

17    7  59.65 

2.3007 

28  10  56.8 

9.357 

14 

18  56  40.C0 

3.2008 

27  19  50.3 

4.336 

15 

17  10  17.68 

2JXm 

28  13  13.8 

9.910 

15 

18  58  51.94 

9.1973 

27  15  26.3 

4.464 

IG 

17  12  35.68 

2.2998 

28  15  22.0 

9.064 

16 

19    1    3.67 

9.1937 

27  10  54.6 

4.599 

17 

17  14  53.66 

2.2993 

28  17  21.5 

1.918 

17 

19    3  15.18 

9.1899 

27    6  15.3 

4.718 

18 

17  17  11.60 

9.2987 

28  19  12.2 

1.772 

18 

19    5  26.46 

9.1869 

27    1  28.5 

4.843 

19 

17  19  29.50 

2.2980 

28  20  54.1 

1.626 

19 

19    7  37.52 

2.1824 

26  56  34.2 

4.968 

20 

17  21  47-36 

2J1973 

28  22  27.3 

1.481 

20 

19    9  48;^ 

2.1787 

26  51  32.4 

5.093 

21 

17  24    5.18 

2.2966 

28  23  51.8 

1.335 

21 

19  11  58.96 

2.1749 

26  46  23.1 

5.217 

22 

17  26  22.95 

2.2957 

28  25    7.5 

1.189 

22 

19  14    9.34 

9.1710 

26  41    6.4 

5.339 

2:3 

17  28  40.66 

2.2946 

28  26  14.5 

1.044 

23 

19  16  19.48 

2.1670 

26  35  42.4 

5.461 

24 

17  30  58.30 

9.2935 

S.28  27  12.8 

0.899 

24 

19  18  29.38 

2.1631 

S.26  30  11.1 

5.582 
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GREENWICH  MEAN  TIME. 

f 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAnoensiou. 

Diff, 
for  1  ni. 

PecliuaUon. 

for  1  m. 

Hour. 

RiglitAficension. 

Diff.  . 
for  1  m. 

DecliBAiion. 

Diff. 
for  I  m. 

FRIDAY  9. 

SUNDAY  11. 

• 

h     m      B 

8 

O           /           // 

It 

h    m       B 

H 

0      /      «/ 

II 

0 

19  18  2J).38 

9.1631 

S.26  30  11.1 

5.583 

0 

20  57  30.71 

1.9636 

S.19  56  42.8 

10.508 

1 

19  20  39.05 

S.159S 

26  24  32.5 

5.703 

1 

20  59  28.41 

1.9597 

19  46    9.8 

10.599  ; 

2 

19  22  48.48 

S.1553 

26  18  46.7 

5.833 

2 

21     1  25.88 

1.9559 

19  35  31.8 

10J574  ' 

3 

19  24  57.67 

9.1513 

26  12  53.8 

5JM3 

3 

21    3  23.12 

1.9531 

19  24  48.9 

10.755 

4 

19  27    6.62 

9.1471 

26    6  53.7 

6J)61 

4 

21     5  20.13 

1.9483 

19  14     1.2 

10.836 

5 

19  29  15.32 

3.1430 

26    0  46.5 

6.179 

5 

21    7  16.91 

1.9445 

19    3    ^M 

10J)]6 

6 

19  31  23.78 

3.1389 

25  54  32.2 

6.397 

6 

21    9  ia47 

1.9408 

18  52  11.3 

lOiKH 

7 

19  33  31.99 

3.1348 

25  48  10.9 

6.413 

7 

21  11    9.81 

1.9373 

18  41    9.3 

11^073 

8 

19  35  39.95 

3.1307 

25  41  42.7 

6J^ 

8 

21  13    5.93 

1.9336 

18  30    2.6 

11.150 

9 

19  37  47.67 

3.1966 

25  35    7.6 

6.643 

9 

21  15    1.84 

1.9900 

18  18  51.3 

11.337 

10 

19  39  55.14 

3.1333 

25  28  25.6 

6.757 

10 

21  16  57.53 

1.9964 

18    7  a5.4 

11.309 

11 

19  42    2.35 

3.1181 

25  21  36.8 

6.870 

11 

21  18  53.01 

1.93U9 

17  56  15.0 

11.377 

12 

19  44    9.31 

3.1139 

25  14  41.2 

6.983 

12 

21  20  48.28 

1.91!)4 

17  44  50.2 

11.451 

13 

19  46  16.02 

3.1097 

25    7  :«.8 

7.095 

13 

21  22  43.34 

1.9160 

17  33  20.9 

11.594  ' 

14 

19  48  22.48 

3.1055 

25    0  29.8 

7.305 

14 

21  24  38.20 

1.9136 

17  21  47.3 

11.597 

15 

19  50  28.68 

3.1013 

24  53  14.2 

7.315 

15 

21  26  32.85 

1.9093 

17  10    9.3 

11.669  1 

16 

19  52  34.63 

3.0970 

24  45  52.0 

7.435 

16 

21  28  27.30 

1.9059 

16  58  27.0 

11.740 

17 

19  54  40.32 

3.C937 

24  38  23.2 

7.534 

17 

21  30  21.56 

1.9037 

16  46  40.5 

11.810  ' 

18 

19  56  45.75 

3.0884 

24  30  47.9 

7.643 

18 

21  32  15.62 

1.8904 

16  34  49.8 

11.879 

19 

19  58  50.93 

3.0841 

24  23    6.2 

7.749 

19 

21  34    9.49 

1.8909 

16  22  55.0 

11.947  ! 

20 

20    0  55.85 

3.0798 

24  15  18.0 

7.856 

20 

21  36    3.17 

1.8931 

16  10  56.1 

18U)15 

21 

20    3    0.51 

3.0756' 

24    7  23.5 

7.961 

21 

21  37  56.66 

1.8900 

15  58  53.2 

19.089 

22 

20    5    4.92 

3.0713 

23  59  22.7 

8.066 

22 

21  39  49.97 

1.8870 

15  46  46J3 

19.148  ' 

23 

20    7    9.07 

SATl 

3.0670 

URDA 

S.23  51  15.6 
lY  10. 

8.171 

23 

21  41  43.10 
MO 

1.8839 

NDAl 

S.  15  34  ai.5 
I  12. 

19.913 

0 

20    9  12.96 

3U)687 

S.23  43    2.2 

8.374 

0 

21  43  36.04 

1.8808 

S.15  22  20.7 

19.978 

1 

20  11  16.60 

3.0585 

23  34  42.7 

8.376 

1 

21  45  28.80 

1.8780 

15  10    2.1 

13.343 

2 

20  13  19.96 

3.0543 

23  26  17.1 

8.477 

2 

21  47  21.40 

1.8753 

14  57  39.7 

13.404 

3 

20  15  23.10 

3.0499 

!£}  17  45.4 

8.578 

3 

21  49  13.83 

1.8734 

14  45  13.6 

13.466 

4 

20  17  25.97 

3.0457 

23    9    7.7 

8.678 

4 

21  51    6.09 

1.8697 

14  32  43.8 

13.537 

5 

20  19  28.58 

3.0413. 

23    0  24.0 

8.777 

5 

21  52  58.19 

1.8669 

14  20  10.4 

19.588 

6 

20  21  30.93 

3.0371 

22  51  34.4 

8.876 

6 

21  54  50.12 

1.6649 

14    7  33.3 

19.648 

7 

20  23  33.03 

3.0339 

22  42  38.9 

8.»73 

7 

21  56  41.89 

1.8616 

13  54  52.6 

19.707 

8 

20  25  34.88 

3.0987 

22  33  37.6 

9.070 

8 

21  58  33.51 

1.8591 

13  42    8.5 

19.764 

9 

20  27  36.48 

3.0915 

22  24  30.5 

9.166 

9 

22    0  24.98 

1.8566 

13  29  20.9 

13.829 

10 

20  29  37.82 

3.0303 

22  15  17.7 

9.363 

10 

22    2  16.30 

1.8541 

13  16  29.9 

19.878 

11 

20  31  38.91 

3.0161 

22    5  59.1 

9.357 

11 

22    4    7.47 

1.8517 

13    3  35.6 

19.933 

12 

20  33  39.75 

3.0119 

21  56  34.9 

9.450 

12 

22    5  58.50 

1.8493 

12  50  37.9 

19^^ 

13 

20  35  40.34 

3.0078 

21  47    5.1 

9.543 

13 

22    7  49.39 

1.8470 

12  37  36.9 

13.043 

14 

20  37  40.68 

3.0037 

21  37  29.8 

9.634 

14 

22    9  40.14 

1.8449 

12  24  32.8 

13.005 

15 

20  39  40.78 

1.9996 

21  27  49.0 

9.735 

15 

22  11  30.76 

1.8496 

12  11  25.5 

13.147 

16 

20  41  40.63 

1.9954 

21  18    2.8 

9.815 

16 

22  13  21.25 

1.8405 

11  58  15.1 

13.199 

17 

20  43  40.23 

1.9913 

21    8  11.2 

9.905 

17 

22  15  11.62 

1.8384 

11  45    1.6 

13.951 

18 

20  45  39.59 

1.9873 

20  58  14.2 

9.994 

18 

22  17    1.86 

1.8363 

.   11  31  45.0 

13.301 

19 

20  47  38.70 

1.9833 

20  48  1K9 

10.083 

19 

22  18  51.98 

1.8344 

11  18  25.5 

13.349 

20 

20  49  37.58 

1.9793 

20  38    4.4 

J  0.168 

20 

22  20  41.9i> 

1.8335 

11     5    3.1 

13.398 

21 

20  51  36.22 

1.9753 

20  27  51.7 

10.955 

21 

22  22  31.88 

1.8306 

10  51  37.7 

13.446 

22 

20  53  34.62 

1.9713 

20  17  :«}.8 

10.341 

22 

22  24  21.6() 

1.8387 

10  38    9.5 

13.493 

23 

20  55  32.78 

1.9674 

20    7  10.8 

10.435 

23 

22  26  11.3:3 

1.8i^0 

10  24  38.6 

13.'i39 

24 

20  57  30.71 

1.9636 

S.19  56  42.8 

10.508 

24 

22  28    0.90 

1.8353 

S.10  11    4.9 

13.584 

VIII. 


MARCH,  187T. 


45 


GREENWICH  MEAN  TIME. 

* 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asceuiiion. 

Diff. 
for  1  m. 

Declination. 

Difr. 
for  1  m. 

Hour. 

Rigbt  A  acension . 

Diflf. 
fori  in. 

Declination. 

Dift. 
for  1  m. 

TUI 

]SDA 

• 

Y  13. 

THURSDAY  15. 

0 

h    m      8 

22  28    0.90 

8 

1.8S53 

O          i           11 

S.10  11    4.9 

13.584 

0 

h    m      8 

23  54  52.47 

8 

1.8189 

N.  1  17  27.3 

14.780 

1 

22  29  50.37 

1.8337 

9  57  28.5 

13.638 

1 

23  56  41.65 

1.8304 

1  32  14.2 

14.784 

2 

22  31  39.75 

1.8939 

9  43  49.5 

13.679 

2 

23  58  30.92 

1.8390 

1  47    1.4 

14.787 

3 

22  33  29.03 

1.8907 

9  30    7.0 

13.715 

3 

0    0  20.29 

J. 8336 

2    1  48.7 

14.789 

4 

22  35  18.23 

1.8193 

9  16  23.7 

13.757 

4 

0    2    9.76 

1.8353 

2  16  36.1 

14.790 

5 

22  37    7.34 

1.8178 

9    2  37.1 

13.798 

5 

0    3  59.33 

1.8379 

2  31  23.5 

14.790 

6 

22  38  56.37 

1.8165 

8  48  48.0 

13.839 

6 

0    5  49.02 

1.8991 

2  46  10.9 

14.789 

7 

22  40  45.32 

1.81  fta 

8  34  56.5 

13.878 

7 

0    7  38.82 

1.6310 

3    0  58.2 

14.787 

8 

22  42  34.20 

1.8141 

8  21    2.6 

13.917 

8 

0    9  28.74 

1.8330 

3  15  45.4 

14.784 

9 

22  44  23.01 

1.8139 

8    7    6.5 

13.954 

9 

0  11  18.78 

1.8351 

3  30  32.3 

14.780 

10 

22  46  11.75 

1.8118 

7  53    8.1 

13.991 

10 

0  13    8.95 

1.8373 

3  45  19.0 

14.776 

11 

22  48    0.43 

1.8108 

7  39    7.5 

14.038 

11 

0  14  59.25 

1.8394 

4    0    5.4 

14.770 

12 

22  49  49.05 

1.8099 

7  25    4.8 

14.063 

12 

0  16  49.68 

1.8417 

4  14  51.4 

14.763 

13 

22  51  37.62 

1.8090 

7  11    0.0 

14.098 

13 

0  18  40.25 

1.8141 

4  2J)  37.0 

14.756 

14 

22  53  26.13 

1.8061 

6  56  53.1 

14.133 

14 

0  20  30.97 

1.8466 

4  44  22.1 

14.747  1 

15 

22  55  14.59 

1.8073 

6  42  44.1 

14.166 

15 

0  22  21.84 

1.8401 

4  59    6.6 

14.737  1 

16 

22  57    3.01 

1.80<r7 

6  28  33.2 

14.197 

16 

0  24  12.86 

1.8517 

5  13  50.5 

14.796 

17 

22  58  51.39 

1.80G0 

6  14  20.4 

14.338 

17 

0  26    4.04 

1.8543 

5  28  33.7 

14.714 

18 

23    0  39.73 

1.8054 

6    0    5.8 

14.358 

18 

0  27  55.38 

1.8571 

5  43  16.2 

14.709 

19 

23    2  28.04 

1.8049 

5  45  49.4 

14.388 

19 

0  29  46.89 

1.8599 

5  57  57.9 

14.688 

20 

23    4  16.32 

1.8044 

5  31  31.2 

14.318 

20 

0  31  38.57 

1.8697 

6  12  38.8 

14.673 

21 

23    6    4.57 

1.8040 

5  17  11.2 

14.347 

21 

0  33  30.42 

1.8657 

6  27  18.7 

14.657 

22 

23    7  52.80 

1.8037 

5    2  49.6 

14.373 

22 

0  35  22.45 

1.8687 

6  41  57.6 

14.640 

23 

23    9  41.02 
WED] 

1.8095 

STESD 

S.  4  48  26.4 
AY  14. 

14.399 

23 

0  37  14.67 
FR 

1.8718 

IDA^ 

N.  6  56  35.5 
16. 

14.633 

0 

23  11  29.22 

1.8033 

S.  4  34    1.7 

14.434 

0 

0  39    7.07 

1.8749 

N.  7  11  12.4 

14.605 

1 

23  13  17.41 

1.8033 

4  19  35.5 

14.449 

1 

0  40  59.66 

1.8789 

7  25  48.1 

14.584 

2 

23  15    5.60 

1.8031 

4    5    7.8 

14.474 

2 

0  42  52.45 

1.9816 

7  40  22.5 

14.563 

3 

23  16  53.78 

1.8031 

3  50  38.6 

14.497 

3 

0  44  45.45 

1.8850 

7  54  55.6 

14JMI 

4 

23  18  41.97 

1.8039 

3  36    8.1 

14.519 

4 

0  46  38.65 

1.8884 

8    9  27.4 

14.518 

5 

23  20  30.17 

1.8033 

3  21  36.3 

14.541 

5 

0  48  32.06 

1.8919 

8  23  57.8 

14.494 

6 

23  $^  18.37 

1.8035 

3    7    3.2 

14.569 

6 

0  50  25.68 

1.8955 

8  38  26.7 

14.469  1 

7 

23  24    a59 

1.8038 

2  52  28.9 

14.561 

7 

0  52  19.52 

1.8999 

8  52  54.1 

14.449  ' 

8 

23  25  54.83 

1.8043 

2  37  53.5 

14.509 

8 

0  54  13.58 

1.9099 

9    7  19.8 

14.414 

9 

23  27  43.09 

1.8046 

2  23  17.0 

14.617 

9 

0  56    7.87 

1.9067 

9  21  43.8 

l4J38!i 

10 

23  29  31.38 

1.8051 

2    8  39.4 

14.634 

10 

0  58    2.39 

1.9107 

9  36    6.0 

14.356  ! 

11 

23  31  19.70 

1.8056 

1  54    0.9 

14.650 

11 

0  59  57.15 

1.9147 

9  50  26.5 

14.396 

12 

23  33    8.05 

1.8063 

1  39  21.4 

14.666 

12 

1     1  52.15 

1.9187 

10    4  45.1 

14.983 

13 

23  34  56.44 

1.8069 

1  24  41.0 

14.680 

13 

1    3  47.39 

1.9998 

10  19    1.7 

14.960 

14 

23  36  44.88 

1.8077 

1    9  59.8 

14.604 

14 

1    5  42.88 

1.9970 

10  33  16.3 

14.937  . 

15 

23  38  33.36 

1.8084 

0  55  17.7 

14.707 

15 

1    7  38.63 

1.9319 

10  47  28.9 

14.199 

16 

23  40  21.89 

1.8093 

0  40  34.9 

14,718 

16 

1    9  34.63 

1.9355 

11     1  39.3 

14.155 

17 

23  42  10.48 

1.8103 

0  25  51.5 

14.799 

17 

1  11  30.89 

1.9399 

11  15  47.5 

14.117 

18 

23  43  59.13 

1.8113 

S.  0  11    7.4 

14.740 

18 

1  13  27.42 

1.9444 

11  29  53.4 

14.078 

19 

23  45  47.84 

1.8133 

N.  0    3  37.3 

14.740 

19 

1   15  24.22 

1.9489 

11  43  56.9 

14.038  i 

20 

23  47  36.61 

1.8134 

0  18  22.5 

14.757 

20 

1  17  21.29 

1.9535 

11  57  58.0 

13.997 

21 

23  49  25.45 

1.8147 

0  33    8.1 

14.764 

21 

1  19  18.64 

1.9589 

12  11  56.6 

13.955  1 

22 

23  51  14.37 

1.8161 

0  47  54.2 

14.771 

22 

1  21  16.27 

1.9699 

12  25  52.6 

13.919  , 

23 

23  53    3.38 

1.8175 

1     2  40.6 

14.776 

23 

1  23  14.19 

1JI677 

12  39  46.0 

13.868  1 

24 

23  54  52.47 

1.8189 

N.  1  17  27.3 

14.780 

24 

1  25  12.40 

1.9796 

N.12  5^}  36.7 

13.839 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Afloension. 

Dlff. 
for  1  m. 

DecUnation. 

Dlff. 
for  1  m. 

Hoar. 

Right  Aflcension. 

Dlff. 
for  1  m. 

I>eclinftti<». 

Diit 
forlm. 

SATURDAY  17. 

MOMDAT  19. 

h     m      8 

8 

0      /      // 

II 

h     m      8 

■ 

0     1      II 

„    1 

0 

1  25  12.40 

1.9736 

N.12  53  36.7 

13.833 

0 

3    6  39.41 

S.a737 

N.22  39  16.2 

10.045 

1 

1  27  10.90 

1.9775 

13    7  24.6 

13.774 

1 

3    8  55.99 

3.3799 

22  49  15.5 

9.S31 

2 

1  29    9.70 

1.9626 

13  21     9.6 

13.736 

2 

3  11  13.00 

3.3670 

22  59    7.9 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  iSCENSION  AND  DECLINATION. 

Boor. 

ItightAscengion. 

DIff. 
for  1  m. 

Declination. 

Diff. 
for  1  ni. 

Hoar. 

• 

RifflitAscensioD. 

Biff, 
for  1  ni. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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9.1368 

1     5  52.7 

17J41 

19 

9  53  55.64 

9.9853 

14  12    7.8 

15.437 

19 

11  39  20.99 

9.ia'i5 

0  48  32.3 

17.337  1 

20 

9  56  12.62 

9.9807 

13  56  39.0 

15.591 

20 

11  41  29.08 

9.1349 

0  31  12.2 

n^TH  1 

21 

9  58  29.32 

9.9760 

13  41     5.3 

15.609 

21 

11  43  37.09 

9.1330 

N.  0  13  52.4 

17.396 

22 

10    0  45.74 

9il714 

13  25  26.8 

15.689 

22 

1 1  45  45.04 

9.1390 

S.  0    3  26.9 

17.318 

23 

10    3     1.89 

Mo: 

9.9668 

NDAl 

N.13    9  43.5 
126. 

15.760 

23 

11  47  52.93 
WED] 

9.1309 
SfESD 

S.  0  20  45.7 
AY  28. 

17.308 

0 

10    5  17.76 

9.9693 

N.12  53  55.6 

15.835 

0 

11  50    0.75 

9.1999 

S.  0  38    3.9 

17.997 

1 

10    7  33.36 

9.9578 

12  38    3.3 

15.908 

1 

11  52    8.52 

9.1991 

0  55  21.3 

17.283 

2 

10    9  48.70 

9.9535 

12  22    6.6 

15.981 

2 

11  54  16.25 

9.1984 

1  12  37.8 

17.967 

3 

10  12    3.78 

9.9499 

12    6    5.6 

16.051 

3 

1 1  56  23.93 

9.1977 

1  29  53.3 

17J950 

4 

10  14  18.60 

9.9449 

11  50    0.5 

16.119 

4 

11  58  3157 

9.1970 

1  47    7.8 

17.939 

5 

10  16  33.17 

9.9407 

11  33  51.3 

16.186 

5 

12    0  39.17 

9.1965 

2    4  21.1 

17.911 

6 

10  18  47.49 

9.9366 

11  17  38.2 

16.950 

6 

12    2  46.75 

9.1961 

2  21  33.1 

17.188 

7 

10  21     1.56 

9.9395 

11     1  21.3 

16.319 

7 

12    4  54.30 

9.1957 

2  38  43.7 

17.165 

8 

10  23  15.3?) 

9.9985 

10  45    0.7 

16.3i3 

8 

12    7     1.83 

9.1953 

2  55  52.9 

17.140 

9 

10  25  28.98 

9.9946 

10  28  36.5 

16.439 

9 

12    9    9.34 

9.1951 

3  13    0.5 

17.119 

10 

10  27  42.34 

9.9907 

10  12    8.8 

16.489 

10 

12  11  16.84 

9.1949 

3  30    6.4 

17.083 

11 

10  29  55.47 

9.9169 

9  55  37.8 

16.543 

IJ 

12  13  24.3:J 

9.1948 

3  47  10.5 

17.053 

12 

10  32    8.37 

9.9139 

9  a9    3.6 

16.597 

12 

12  15  3i:82 

9.1948 

4    4  12.7 

17.091 

13 

10  34  21.05 

9.9096 

9  22  26.2 

16.648 

13 

12  17  39.31 

9.1949 

4  21  13.0 

16.988 

14 

10  36  33.52 

9.9060 

9    5  45.8 

16.698 

14 

12  19  46.81 

9.1951 

4  38  11.2 

16.959 

15 

10  38  45.77 

9.9094 

8  49    2.4 

16.747 

15 

12  21  54.32 

9.1953 

4  55    7.2 

16.914 

16 

10  40  57.81 

9.1990 

8  32  16.2 

16.793 

16 

12  24     1.84 

9.1955 

5  12    0.9 

16.676 

17 

10  43    9.65 

9.1957 

8  15  27.3 

16.836 

17 

12  26    9.38 

9.1959 

5  28  52.3 

16.83H 

18 

10  45  21.29 

9.1994 

7  58  35.9 

16.fc78 

18 

12  28  16.95 

9.1964 

5  45  41.2 

16.793 

J9 

10  47  32.74 

9.1899 

7  41  42.0 

16.918 

19 

12  30  24.55 

9.1968 

6    2  27.5 

16.750 

20 

10  49  43.99 

9.1860 

7  24  45.7 

16.957 

20 

12  32  32.17 

9.1973 

6  19  11.2 

16.705 

21 

10  51  55.06 

9.1830 

7    7  47.2 

16.993 

21 

12  34  39.83 

9.1960 

6  a5  52.1 

16.658 

22 

10  54    5.95 

9.1800 

6  50  46.5 

17.098 

22 

12  36  47.53 

9.1287 

6  52  30.2 

16.610 

23 

10  56  16.66 

9.1771 

6  33  43.8 

17.061 

23 

12  38  55.27 

9.1994 

7    9    5.3 

16J^ 

24 

10  58  27.20 

9.1743 

N.  6  16  39.2 

17.093 

24 

12  41    3.06 

9.1309 

S.  7  25  37.4 

16.509 

XII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsceDsion. 

Diet. 

for  1  m. 

DeoHoation. 

Difr. 

for  1  m. 

Hoar. 

Right  Aacenaiou. 

DIff. 
for  1  ni. 

DedinatioD. 

Difr. 

for  1  m. 

THU 

RSD^ 

iY  29. 

SATURDAY  31. 

h     m      B 

B 

0     /     // 

H 

h     m      B 

B 

0      1      «  i 

II 

0 

12  41     3.06 

9.7309 

S.  7  25  37.4 

16Ji09 

0 

14  25  19.62 

9.9304 

S.19  10  59.6 

19.365 

1 

12  43  10.90 

9.1319 

7  42    6.4 

16.456 

1 

14  27  a3.53 

9.9339 

19  23  18.0, 

19.948 

2 

12  45  18.80 

9.1399 

7  58  32.1 

16.401 

2 

14  29  47.61 

9.9361 

19  35  29.3 

19.130 

3 

12  47  26.76 

9.1333 

8  14  54.5 

16.345 

3 

14  :^    1.86 

9.9389 

19  47  33.6 

19.019 

4 

12  49  34.79 

9.1344 

8  31  13.5 

16.987 

4 

14  34  16.28 

9.9418 

19  59  30.7 

11.891 

5 

12  51  42.89 

9.1355 

8  47  2^).0 

16.998 

5 

14  36  30.88 

9.9447, 

20  11  20.5 

11.769 

6 

12  53  51.05 

9.1387 

9    3  40.9 

16.167 

6 

14  38  45.65 

9.9476 

20  23    3.0 

11.647 

7 

12  55  59.29 

9.1380 

9  19  49.1 

16.105 

7 

14  41     0.59 

9J3503 

20  34  38.1 

11.593 

8 

12  58    7.61 

9.1393 

9  35  53.5 

16.049 

8 

14  43  15.69 

9.9531 

20  46    5.8 

11.399 

9 

13    0  16.01 

9.1407 

9  51  54.1 

15.977 

9 

14  45  30-% 

9.9559 

20  57  26.0 

11.974 

10 

13    2  24.50 

9.1499 

10    7  50.7 

15.910 

10 

14  47  46.40 

9.9588 

21    8  38.7 

11.148 

11 

13    4  33.08 

9.1437 

10  23  43.3 

15.849 

11 

14  50    2.01 

9.9616 

21  19  43.8 

11.091 

12 

13    6  41.75 

9.1459 

10  39  31.7 

15.779 

12 

14  52  17.79 

9.9643| 

21  30  41.2. 

10.893 

13 

13    8  50.51 

9.1469 

10  55  15.9 

15.701 

13 

14  54  3:3.73 

9.9671  , 

21  41  30.9 

10.764 

14 

13  10  59.38 

9.1487 

11  10  55.8 

15.698 

14 

14  56  49.84 

9.9699 

21  52  12.9 

10.634 

15 

13  13    8.35 

9.1504 

11  26  31.3 

15.554 

15 

14  59    6.12 

9.9797  1 

22    2  47.0. 

10.503 

m 

13  15  17.4:3 

9.1599 

11  42    2.3 

15.478 

16 

15     1  22.56 

9.9754 

22  13  J  3.2 

10J71 

17 

13  17  26.62 

9.1541 

11  57  28.7 

15.409 

17 

15    3  39.16 

9.9781 

22  23  31.5 

10.939 

18 

13  19  35.92 

9.1560 

12  12  50.5 

15.393 

18 

15    5  55.93 

9.9808 

22  33  41.9; 

10.107 

19 

13  21  45.34 

9.1579 

12  28    7.5 

15.943 

19 

15    8  12.86 

9.9834 

22  43  44.3 

P.979 

20 

13  23  54.87 

9.1598 

12  43  19.7 

15.169 

20 

15  10  29iW 

9.9860* 

22  53  38.S 

9.836 

21 

13  26    4.52 

9.1619 

12  58  27.0 

15.080 

21 

15  12  47.18 

9.9886 

23    3  24.6 

0.701 

22 

13  28  14.30 

9.1641 

13  13  29.3 

14.996 

22 

15  15    4.57 

9.9919 

23  13    2.6! 

9.565 

23 

13  30  24.21 

9.1602 

S.  13  28  26.5 

14.911 

23 

15  17  22.12 

9J9937. 

S.23  22  32.4! 

9.497 

FR 

IDAl 

^  30. 

SUNDJ 

LY,  APRIL  1. 

0 
1 

13  32  34.25 
13  34  44.42 

9.1684 
9.1 7U6 

S.13  43  18.61 
13  58    5.4 

14.694 
14.736 

0 

15  19  39.82 

9.9969 

S.23  31  5a9; 

9.989 

2 

13  36  54.72 

9.1798 

14  12  46.9 

14.647 

"v 

3 

13  39    5.16 

9.1759 

14  27  23.0 

14.557 

^ 

4 

13  41  15.74 

9.1775 

14  41  53.7 

14.465 

5 

13  4:3  26.46 

9.1799 

14  5(}  18.8 

14.371 

PHASES 

OF  THE  MOON. 

6 
7 

13  45  37.a3 
13  47  48.34 

9.1893 

15  10  38.2 
15  24  51.9 

14.976 

9.1848 

14.181 

8 

13  49  59.50 

9.1873 

15  38  59.9 

14.084 

i1           \\         fn 

9 
10 
11 

13  52  10.82 
13  54  22.29 
13  56  33.91 

9.1899 
9.1994 
9.1949 

15  53    2.0 

16  6  58.1 

16  20  48.2 

13.985 
13.885 
13.785 

<C   Last  Quai 
#   New  Mooi 

•ter,  . 
1,      . 

.     6  10     1.1 
.  14  14  53.8 

12 

13  58  45.68 

9.1975 

16  34  32.3 

13.683 

3)    First  Qua] 

rter, . 

.  22     1     9.3 

13 

14    0  57.61 

9.9009 

16  48  10.2 

13.580 

0   Full  MooE 

I,.     . 

.  28  17  49.0 

14 
15 

14    3    9.70 
14    5  21.95 

9.9098 
9.9056 

17    1  41.9 
17  15    7.2 

13.475 
13.368 

16 

14    7  34.37 

9.9063 

17  28  26.1 

13J2e9 

d      h 

17 

14    9  46.95 

9.9110 

17  41  38.6 

13.154 

- 

<r   Apogee,. 

•     . 

.    10     5.8 

18 

14  11  59.69 

9.9137 

17  54  44.6 

13.045 

<C   Perigee,. 

•     • 

.     .   26    4.6 

19 

14  14  12.59 

9.9164 

18    7  44.0 

19.934 

20 

14  16  25.66 

9.9199 

18  20  36.7 

19.699 

« 

21 

14  18  38.90 

9.9991 

18  33  22.7 

19.710 

22 

14  20  52.31 

9.9946 

18  46    1.9 

19.596 

23 

14  23    5.88 

9^9976 

18  58  34.2 

19.481 

24 

14  25  19.62 

9.9304 

S.19  10  59.6 

19.365 

50 
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GREENWICH  MEAN  TIME. 
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1 
1 

LUNAR  DISTANCES. 

P4 

Star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Illh 

of 

Vli». 

of 

IXh. 

of 

1 

PositioD. 

Diff. 

O          /         /' 

75    0  18 

Diff. 

Diff. 

Diff. 

Pollux 

W. 

O          /        /' 

73  12    0 

2906 

SS22 

O            t           H 

76  48  13 

9937 

O          /        tf 

78  35  45 

2953 

Regulus 

W. 

36  17  28 

2309 

38    5  52 

2917 

39  53  54 

2233 

41  41  32 

2249 

Antares 

E. 

63  38    7 

2902 

61  49  42 

2217 

60    1  40 

2933 

58  14    2 

2949 

Mai's 

E. 

85  36    7 

2418 

83  52  58 

2433 

82  10  11 

2450 

80  27  48 

2467 

Jupiter 

E. 

85  41  50 

2909 

83  54  55 

2278 

82    8  23 

2994 

80  22  15 

2310    1 

2 

Pollux 

W. 

87  27  20 

2339 

89  12  23 

2356 

90  57    1 

2375 

92  41  12 

2393 

Regulus 

W. 

50  as  37 

2335 

52  18  46 

2359 

54    3  30 

2371 

55  47  47 

2389 

Antares 

E. 

49  21  56 

2335 

47  36  47 

2353 

45  52    4 

9371 

44    7  47 

2380 

Jupiter 

E. 

71  37  40 

2398 

69  54    2 

2416 

68  10  50 

2435 

66  28    5 

2454 

Mars 

E. 

72    2    1 

22>58 

70  22    8 

2577 

68  42  42 

2596 

67    3  42 

9615    1 

a  Aquilee 

E. 

101  35  16 

3114 

100    7  24 

3124 

98  39  44 

3135 

97  12  17 

3148 

3 

Pollux 

W. 

101  15  32 

2468 

102  57    5 

2505 

104  38  11 

2594 

106  18  51 

2543 

Regulus 

W. 

64  22  38 

24R2 

66    4  17 

2500 

67  45  30 

9590 

69  26  16 

^38 

Antares 

E. 

35  32  59 

2469 

33  51  21 

250U 

32  10  10 

9590 

30  29  25 

2539 

Jupiter 

E. 

58    1    6 

2551 

56  21    4 

2572 

54  41  30 

9591 

53    2  23 

2612 

Mars 

E. 

58  55  23 

2716 

57  19    4 

2737 

55  43  13 

2757 

54    7  49 

2778    1 

a  Aquilae 

E. 

89  59  17 

3999 

88  as  42 

3949 

87    8  31 

3270 

85  43  45 

32^2 

Sun 

E. 

130  31  56 

2813 

128  57  45 

2833 

127  24    0 

2854 

125  50  42 

2874 

4 

Regulus 

W. 

77  43  43 

2630 

79  21  57 

9649 

80  59  46 

2666 

82  37  11 

9681    , 

Spica 

W. 

23  45  20 

2639 

25  23  22 

2655 

27     1     2 

2672 

28  38  19 

2689 

Jupiter 

E. 

44  53  42 

2713 

43  17  20 

2734 

41  41  25 

2755 

40    5  58 

2775    ! 

Mai-s 

E. 

46  17  30 

2880 

44  44  46 

2901 

43  12  28 

2921 

41  40  36 

2949    , 

a  Aquilee 

E. 

78  46  39 

3418 

77  24  43 

3446 

76    3  18 

3475 

74  42  26 

3506 

Sun 

E. 

118  10  37 

2973 

116  39  51 

2993 

115    9  30 

3013 

113  39  33 

3031 

5 

Regulus 

W. 

90  38  29 

2769 

92  13  38 

2784 

93  48  27 

2800 

95  22  55 
41  23  20 
27  39    2 

2815 

Spica 

W. 

36  39    7 

2779 

38  14  12 

2788 

39  48  56 

2803 

9818 

Jupiter 

E. 

32  15  35 

28i<} 

30  42  54 

2906 

29  10  43 

2930 

2954 

Mara 

E. 

34    7  43 

3044 

32  38  25 

3065 

31     9  33 

3086 

29  41    6 

3106 

a  Aquilee 

E. 

68    6  54 

3675 

66  49  40 

3719 

65  33    6 

3759 

64  17  14 

3792 

Sun 

E. 

106  15  33 

3123 

104  47  51 

3141 

103  20  31 

3158 

101  53  31 

3173 

ti 

Regulus 

W. 

103  10  28 

2886 

104  43    5 

2899 

106  15  25 

2919 

107  47  2J) 

2994 

Spica 

W. 

49  10  37 

2888 

50  43  11 

2901 

52  15  29 

2913 

53  47  31 

2996 

a  Aquilae 

E. 

58    9    2 

4098 

56  57  50 

4089 

55  47  31 

4139 

54  38    7 

4199 

Sun 

E. 

94  43  17 

3251 

93  18    8 

3965 

91  53  16 

3279 

90  28  40 

3999 

7 

Spica 

W. 

61  24    0 

2980 

62  54  38 

9989 

64  25    5 

2998 

65  55  20 

3006 

Antares 

W. 

15  30  10 

S982 

17    0  45 

2991 

18  31    9 

2999 

20    1  23 

3008 

a  Aquilae 

E. 

49    6  21 

4563 

48    3  24 

4650 

47    1  42 

4745 

46    1  20 

4848 

Sun 

E. 

83  29  18 

3351 

82    6    6 

3361 

80  43    5 

3371 

79  20  15 

3380 

8 

Spica 

W. 

73  24  10 

3042 

74  53  31 

3048 

76  22  44 

3053 

77  51  51 

3058 

Aiitare^ 

W. 

27  30    8 

3042 

28  59  29 

3048 

30  28  42 

3053 

31  57  49 

3058  1 

Sun 

E. 

72  28  35 

3420 

71     6  41 

3496 

69  44  54 

3439 

68  23  14 

34J7  ; 

9 

Spica 

W. 

85  16    7 

3076 

86  44  4(> 

3078 

88  13  22 

3080 

89  41  56 

aom  ' 

Antares 

W. 

39  22    7 

3076 

40  50  46 

3078 

42  19  23 

3079 

43  47  58 

3081    ' 

Jupiter 

W. 

17    7  44 

3331 

18  31  20 

3305 

19  55  26 

3289 

21  19  58 

»64   ' 

Mars 

W. 

13    0    7 

3587 

14  18  55 

• 

3543 

15  38  32 

3508 

16  58  47 

3483  ' 

XIV. 
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LUNAR  DISTANCES. 

Id 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

XVlllb. 

of 

xxp».   1   or 

1^ 

I 

Position. 

^7 

Diff. 

Diff. 

Diff. 

j    Diff. 

1 

Pollux 

VV. 

o          /       // 

80  22  5J^ 

9S70 

O            1           H 

82    9  37 

2286 

O        <             // 

83  55  57 

2304 

0         1       n 

85  41  51 

2321 

Regiilus 

w. 

43  28  46 

8066 

45  15  36 

2282 

47    2    2 

2300 

48  48    2 

2317 

Aiiuires 

E. 

56  26  47 

2366 

54  39  57 

2282 

52  53  31 

2300 

51     7  31 

2317 

Mars 

E. 

78  45  49 

2485 

77    4  14 

2502 

75  23    4 

2521 

73  42  20 

25.'» 

1           Jupiter 

1 

E. 

78  36  30 

S397 

76  51  10 

2344 

75    6  14 

2362 

73  21  44 

2380 

1    2 

Pollux 

W. 

94  24  57 

9412 

96    8  15 

2430 

97  51    7 

2448 

99  33  33 

9467 

1 

Regulus 

W. 

57  31  38 

2407 

59  15    3 

2426 

60  58    1 

2444 

62  40  33 

2463 

Autui-es 

E. 

42  23  56 

2408 

40  40  32 

2426 

38  57  34 

2445 

37  15    3! 

2464 

Jupiter 

E. 

64  45  47 

2473 

63    3  56 

2492 

61  22  32 

2512 

59  41  35 

2532 

• 

Mai's 

E. 

65  25    8 

2635 

63  47    1 

2655 

62    9  21 

2675 

60  32    8 

2696 

a  Aquilee 

E. 

95  45    5 

3161 

94  18    9 

3177 

92  51  32 

3103 

91  25  14 

alio 

3 

Pollux 

W. 

107  59    4 

2561 

109  38  52 

2580 

111  18  14 

2599 

112  57  11 

2618 

Regulus 

W. 

71    6  37 

2556 

72  46  32 

2575 

74  26    1 

2563 

76    5    5 

2612 

Antares 

E. 

28  49    6 

2558 

27    9  13 

2577 

25  29  47 

2596 

23  50  46 

2614 

Jupiter 

E. 

51  23  44 

2632 

49  45  32 

2652 

48    7  48 

2672 

46  30  31 

2693 

Mars 

E. 

52  32  52 

2798 

50  58  22 

2818 

49  24  18 

2839 

47  50  41 

2860 

a  Aquilae 

E. 

84  19  24 

3315 

82  55  30 

3339 

81  32    4 

3364 

80    9    6 

3301 

Sun 

E. 

124  17  50 

2804 

122  45  24 

2914 

121  13  23 

2935 

119  41  48 

2954 

4 

Regulus 

W. 

84  14  12 

2701 

85  50  50 

2719 

87  27    5 

2735 

89    2  58 

8752 

Spica 

W. 

30  15  13 

2706 

31  51  45 

2723 

33  27  54 

2740 

35    3  41 

2756 

Jupiter 

E. 

38  30  58 

2797 

36  56  26 

2818 

35  22  21 

2839 

33  48  44 

2861 

Mars 

E. 

40    9  10 

2962 

38  38  10 

2962 

37    7  35 

3003 

35  37  26 

3024 

a  Aquilse 

E. 

73  22    8 

3537 

72    2  25 

3570 

70  43  18 

36(A 

69  24  47 

3638 

Sun 

E. 

112    9  59 

3050 

110  40  48 

3069 

109  12    1 

3067 

107  43  36 

3105 

5 

Regulus 

W, 

96  57    4 

2830 

98  30  53 

2845 

100    4  23 

2859 

101  37  34 

2873 

Spica 

W. 

42  57  25 

2633 

44  31  10 

2847 

46    4  37 

2861 

47  37  46 

2875 

Jupiter 

E. 

26    7  52 

2981 

24  37  15 

3008 

23    7  12 

3039 

21  37  47 

3073 

Mars 

E. 

28  13    6 

3129 

26  45  32 

3152 

25  18  25 

3175 

23  51  46 

3199 

a  AquiloB 

E. 

63    2    4 

3836 

61  47  39 

3880 

60  33  59 

3926 

59  21    6 

3975 

Sim 

E. 

100  26  50 

3190 

99    0  29 

3206 

97  34  27 

3221 

96    8  43 

3236 

6 

Regulus 

W. 

109  19  18 

2935 

110  50  52 

2947 

112  22  11 

2958 

113  53  17 

2968 

Spica 

W. 

55  19  17 

2937 

56  50  49 

2949 

58  22    6 

2959 

59  53  10 

2970 

a  Aquilee 

E. 

53  29  40 

4263 

52  22  13 

4331 

51  15  49 

4404 

50  10  31 

4480 

Sun 

E. 

89    4  19 

3305 

87  40  13 

3317 

86  16  21 

3329 

84  52  43 

3340 

7 

Spica 

W. 

67  25  25 

3014 

68  55  20 

3022 

70  25    5 

3089 

71  54  42 

3036 

Antares 

W. 

21  31  26 

3015 

23    1  20 

3023 

24  31    4 

3030 

26    0  40 

3036 

a  Aquilce 

E. 

45    2  23 

4958 

44    4  54 

5077 

43    8  59 

5206 

42  14  42 

5348 

Sun 

E. 

77  57  36 

3389 

76  35    7 

3398 

75  12  48 

3405 

73  50  37 

3413 

8 

Spica 

W. 

79  20  52 

3063 

80  49  47 

3066 

82  18  38 

3070 

83  47  24 

3073 

Autares 

W. 

33  26  50 

3062 

34  55  46 

3066 

36  24  37 

3069 

37  53  24 

3073 

Sun 

E. 

67     J  39 

3442 

65  40  10 

3446 

64  18  46 

3450 

62  57  26 

3454 

1 

9 

Spica 

W. 

91   10  28 

3082 

92  38  59 

3083 

94    7  29 

3083 

95  35  59 

3083 

1 

Antares 

W. 

45  16  31 

3082 

46  45    3 

3082 

48  13  34 

3062 

49  42    5 

3082 

1 

Jupiter 

W. 

22  44  52 

3248 

24  10    4 

3236 

25  35  31 

3225 

27    1  11 

3215 

1 

Mars 

W. 

18  19  30 

3463 

19  40  36 

3446 

21    2    1 

3432 

22  23  41 

3431 

52 
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XV. 


GKEENWICH  MEAN  TIME. 

1 

t 

1 

LUNAR  DISTANCES.                                                                j 

1 

9 

Star's  Namo 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

lllb. 

P.L. 

of 

Diff. 

Vlb. 

P.L. 

of 

Diff. 

JXi». 

P.L. 

of 
Diff. 

Suif 

E. 

O           /         /' 

61  36  10 

3457 

0           /        II 

60  14  58 

3459 

O           /        /' 

58  53  48 

3469 

O           «        /' 

57  32  41 

■     1 
3463  1 

10 

Spica 
Antares 
Jupiter 
Mars 

Sun 

W. 
W. 
W. 
W. 
E. 

97    4  29 
51  10  36 
28  27    2 
23  45  34 
50  47  22 

308Q 
30e9 
3906 
3410 
3405 

98  33    0 
52  39    8 
29  53    4 
25    7  39 
49  26  19 

3089 
3081 
3196 
3401 
3463 

100    1  32 
54    7  41 
31  19  16 
26  29  54 
48    5  14 

3081 
3080 
3101 
3393 
3463 

101  30    5 
55  36  15 
32  45  36 
27  52  19 

46  44    8 

3079 
3078 
3183 
3385 
3461 

11 

Aiitnres 

Jupiter 

Mars 

Sun 

W. 
W. 
W. 
E. 

62  59  43 
39  59  16 
34  46  27 
39  58    2 

3065 
3153 
3351 
3447 

64  28  35 
41  26  22 
36    9  39 
38  36  39 

3069 
3146 
3345 
3444 

65  57  31 
42  53  36 
37  32  59 
37  15  12 

3058 
3140 
3338 
3439 

67  26  32 
44  20  57 
38  56  26 
35  53  40 

3054  1 
3133  1 
3339 
3436   ' 

12 

Antares 
Jupiter 
Mars 
Sun 

W. 
W. 
W. 
E. 

74  52  57 
51  39  3i) 
45  55  35 
29    4  48 

3030 
3101 
»299 
3411 

76  22  33 
53    7  47 
47  19  48 
27  42  44 

3095 
3094 
3991 
3406 

77  52  15 
54  36    4 
48  44  10 
26  20  34 

3019 
3067 
3984 
3400 

79  22    4 
56    4  29 
50    8  40 
24  58  17 

3014   ! 
3080  , 
3977 
3394  ' 

16 

Sun 

Aldebaraii 

Pollux 

W. 

E. 

E. 

16    0  10 
56  47  43 
99  19    5 

3163 
9908 
9B00 

17  27    3 
55  15  34 
97  44  37 

3153 
9903 
9799 

18  54    8 
53  43  19 
96    9  58 

3143 
9900 
9763 

20  21  26 
52  11    0 
94  35    8 

3139  ^ 
9697  ' 
9775  ! 

17 

Sun 

Aldebaran 

Pollux 

W. 

E. 

E. 

27  41    2 

44  28  42 
86  38  13 

3069 
9899 
9733 

29    9  33 
42  56  13 
85    2  17 

3073 
9694 
9795 

30  38  15 
41  23  46 
83  26  10 

3064 
9897 
9716 

32    7    9 
39  51  23 
81  49  51 

3054 
9901    • 
9707 

18 

Sun 

Aldebaraii 
Pollux 
Regulus 

W. 
E. 
E. 
E. 

39  34  37 

32  11  38 

73  45  27 

1 10  37  58 

3006 
9955 
9665 
9660 

41    4  42 

30  40  29 

72    8    0 

109    0  24 

9997 
9977 
9656 
9659 

42  34  59 

29    9  47 

70  30  21 

107  22  39 

9967 
3003 
9647 
9643 

44    5  28 

27  39  38 

68  52  30 

105  44  42 

9977  i 
3036  ; 
9639 
9633 

19 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

51  40  57 
60  40  20 
97  31  53 

9996 
9595 
9569 

53  12  40 
59     1  18 
95  52  43 

9919 
9586 
9580 

54  44  35 
57  22    4 
94  13  20 

9909 
9577 
9570 

56  16  43 
55  42  38 
92  33  44 

9809  1 
8568  ' 
9S61 

20 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 
W. 
E. 
E. 

64    0  34 
28    6  11 
47  22  21 
84  12  35 

9848 
9605 
9594 
9515 

65  33  59 
29  44  59 
45  41  41 
82  31  42 

9836 
9567 
9515 
9505 

67    7  38 
31  24  12 

44    0  48 
80  50  36 

S898 
9560 
9506 
9496 

68  41  30 
33    3  49 
42  19  43 
79    9  17 

9817  1 
9554 

9497 
9466 

21 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 
W. 
E. 
E. 

76  34  14 
41  27    3 
33  51  11 
70  39  17 

9765 
9484 
9453 
9436 

78    9  28 
43    8  39 
32    8  52 
68  56  36 

9754 
9471 
9445 
9498 

79  44  56 
44  50  33 
30  26  22 
67  13  41 

9744 
9456 
9437 
9417 

81  20  38 
46  32  45 
28  43  40 
65  30  31 

9733 
9447  ' 
9430  1 
9406 

22 

Sun 

a  Arietis 

Aldebarau 

Regulus 

Spica 

W. 

VV. 

W. 

E. 

E. 

89  22  39 

55  7  53 
25  28  32 

56  51  14 
110  51  43 

9660 
9369 
978*2 
9359 
9360 

90  59  46 
56  51  44 
27    3  2.) 
55    6  40 
109    7  11 

9670 
9376 
9725 
9349 
9350 

92  37    6 
58  35  50 
28  39  30 
53  21  52 
107  22  25 

9660 
9367 
9675 
9339 
9341 

94  14  40 
60  20  12 
30  16  44 
51  36  50 
105  37  25 

1 
9649 

9357  ! 

9639  1 

9330  . 

9331  j 

23 

Sun 

a  Arietis 

W. 
W. 

102  26    1 
69    5  47 

9599 
9306 

104    4  58 
70  51  38 

9569 
9996 

105  44    8 
72  37  43 

9560 
9967 

107  23  31 
74  24    1 

1 
9S<0  1 

*"8| 
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1 

1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

!  » 

1 

Stai*'8  Name 

and 

Position. 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Diff. 

3465 

XVIIIh. 

P.L. 

of 
Diff. 

3465 

XXIh. 

P.L. 

of 
Diff. 

Sun 

E. 

O           /        /' 

56  11  35 

3464 

54  50  31 

Q           /          /» 

53  29  28 

O          /         '/ 

52    8  25 

3465 

10 

1 

Spica 
Antares 
Jupiter 
Mars 

Sun 

W. 
W. 
W. 
W. 
E. 

102  58  40 
57    4  51 
34  12    5 
29  14  53 
45  23    0 

3078 
3076 
3177 
3378 
3459 

104  27  17 
58  33  30 
35  38  42 
30  37  35 
44    1  50 

3075 
3074 
3171 
3371 
3456 

105  55  57 
60    2  11 
37    5  26 
32    0  25 
42  40  37 

3073 
3079 
3165 
3365 
3454 

107  24  40 
61  30  55 
38  32  17 
33  23  22 
41  19  21 

3069  ' 
S009  ; 
3158 
3358  j 
3451 

1*' 

t 

1 

i 

Antares 
Jupiter 
Mars 
Sun 

W. 
W. 
W. 
E. 

68  55  38 
45  48  26 
40  20    0 
34  32    4 

3050 
3127 
3395 
3431 

70  24  49 
47  16    3 
41  43  42 
a3  10  23 

3045 
3191 
3319 
3497 

71  54    6 
48  43  47 
43    7  32 
31  48  37 

3041 
3114 
3319 
3499 

73  23  28 
50  11  39 
44  31  30 
30  26  45 

I 
3035  , 

3108 

3306 

3417 

12 

Ad  tares 

Jupiter 

Mai's 

Sun 

W. 
W. 
W. 
E. 

80  52    0 
57  33    3 
51  33  18 
23  35  54 

3007 
3073 
3970 
.1388 

82  22    4 
59    1  46 
52  58    5 
22  13  24 

3001 
3066 
3963 
3383 

83  52  15 
60  30  37 
54  2;)    0 

20  50  48 

9995 
3059 
3955 
3377 

85  22  34 
61  59  37 
55  48    4 
19  28    5 

9988  i 
3052  ' 
3947 
3371 

,16 

Sun 

Aldebarau 

Pollux 

W. 

E. 

E. 

21  48  57 
50  38  37 
93    0    7 

3199 
3894 
97C6 

23  16  40 
49    6  11 
91  24  55 

3111 
9893 
9758 

24  44  36 
47  33  43 
89  49  32 

3109 
9881 
9750 

26  12  43 
46    1  13 

88  13  58 

3099  1 

9891 

9741 

17 

1 

Sun 

Aldelmrau 

Pollux 

W. 

E. 

E. 

33  36  15 

38  19    5 
80  13  21 

3044 
9907 
9699 

35  5  33 

36  46  55 

78  36  40 

3035 
9915 
9690 

36  35    2 
35  14  55 
76  59  47 

3095 
9995 
9689 

38    4  44 
33  43    8 
75  22  43 

3016  ; 

9939 

9673 

18 

Sun 

Aldebaran 
Pollux 
Regulus 

W. 
E. 
E. 
E. 

45  36  10 

26  10  10 

67  14  28 

104    6  32 

9968 
3077 
9630 
9695 

47    7    3 

24  41  32 

65  36  14 

102  28  11 

9958 
3199 
9691 
9615 

48  38    9 

23  13  57 

63  57  48 

100  49  37 

9948 
3193 
9612 
9607 

50    9  27 
21  47  39 
62  19  10 
99  10  51 

9939 
3975 
9604 
9598 

19 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

57  49    3 
54    2  59 
90  53  56 

9889 
9559 
9559 

59  21  36 
52  23    8 
89  13  55 

9879 
9551 
9543 

60  54  22 
50  43    5 
87  33  41 

9809 
9541 
9533 

62  27  21 
49    2  49 
85  53  14 

9858 
9533 
9595 

20 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 
W. 
E. 
E. 

70  15  36 
34  43  47 
40  38  25 
77  27  44 

9807 
9539 
9468 
9477 

71  49  55 
36  24    6 
38  56  55 
75  45  58 

9796 
9594 
9479 
9467 

73  24  28 
38    4  46 
37  15  12 

74  3  58 

9786 
Q510 
2470 
9457 

74  59  14 
39  45  45 
35  33  17 
72  21  44 

9775 
9497 
9469 

OAdQ 

21 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 
W. 
E. 
E. 

82  56  34 
48  15  13 
27    0  48 
63  47    7 

9799 
9435 
9493 
9398 

84  32  44 
49  57  58 
25  17  46 
62    3  29 

9719 
9493 
9416 
9389 

86    9    8 
51  41    0 
23  34  34 
60  19  38 

9701 
9419 
9411 
9379 

87  45  46 
53  24  18 
21  51  15 
58  35  33 

9690 
9400 
9407 
2369 

22 

Sun 

a  Arietis 

Aldebaran 

Regulus 

Spica 

W. 

W. 

W. 

E. 

E. 

95  52  29 
62    4  49 
31  54  56 
49  51  34 
103  52  10 

9638 
9346 
9593 
3390 
9391 

97  30  32 
63  49  42 
33  34    0 
48    6    4 
102    6  41 

9699 
9336 
9560 
9311 
9319 

99    8  48 
65  34  49 
35  13  50 
46  20  20 
100  20  59 

9616 
9396 
9530 
9309 
9309 

100  47  18 
67  20  11 
36  54  22 
44  34  23 
98  35    3 

9609  t 
9316  ' 
9509  1 
9999 
9993 

23 

Sun 

a  Arietis 

W. 
W. 

109    3    7 
7t)  10  33 

9561 
9969 

110  42  55 
77  57  18 

9558 
8960 

112  22  56 
79  44  16 

9543 
2358 

114    3    9 
81  31  26 

9535 
9944 

I 
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GREENWICH  MEAN  TIME. 


LUNAE  DISTANCES. 

of  the 
onth. 

Star's  Name 
and 

Noon. 

P.L. 
of 

Illb. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

1 

P.L. 
of 

23 

Position. 

Diff. 
8477 

Diff. 

Diff. 

1 

Aldebaran 

W. 

38  35'  32 

O           i         II 

40  17  17 

2455 

O           1         II 

41  59  34 

2433 

O                     1                   l4 

43  42  21 

3414 

Regulus 

E. 

42  48  12 

S9i<3 

41     1  48 

2274 

39  15  10 

3265 

37  28  19 

2356 

SpicA 

E. 

96  48  53 

2284 

95    2  30 

2974 

93  15  53 

3266 

91  29    3 

3357 

lA 

Suit 

W. 

115  43  33 

2527 

117  24    9 

2519 

119    4  56 

2512 

120  45  53 

2504 

a  Arietis 

W. 

as  18  48 

8236 

85    6  22 

2229 

86  54    7 

2221 

88  42    3 

3314 

Aldebaran 

W. 

52  22  37 

iK»5 

54    7  45 

2329 

55  53  12 

3311 

57  38  56 

3299 

Regulus 

E. 

28  30  58 

2216 

26  42  54 

9309 

24  54  40 

3902 

23    6  15 

3195 

Spica 

E. 

82  31  45 

2216 

80  43  42 

9908 

78  55  27 

3202 

77    7    2 

9194 

25 

Aldebaran 

W. 

06  31  24 

22dd 

68  18  32 

9947 

70    5  50 

2240 

71  53  18 

3935 

Pollux 

W. 

23    1  49 

2194 

24  50  26 

9184 

26  39  17 

2177 

28  28  19 

3170 

Spica 

E. 

68    2  30 

2165 

(J6  13  10 

9161 

64  23  43 

2156 

62  34    9 

3153 

Antares 

E. 

113  56  12 

2164 

• 

112    6  50 

9159 

110  17  21 

2155 

108  27  45 

3151 

26 

Aldebaran 

W. 

80  52  26 

2215 

82  40  31 

9913 

84  28  39 

9912 

86  16  48 

9913 

Pollux 

W. 

37  35  32 

2150 

39  25  15 

9147 

41  15    2 

9146 

43    4  51 

3145 

Spica 

E. 

53  25    6 

2139 

51  35    7 

9138 

49  45    6 

9137 

47  55    4 

8138  1 

Antares 

E. 

99  18  30 

2137 

97  28  28 

2137 

95  38  25 

9136 

93  48  20 

8136 

27 

Aldebaran 

W. 

95  17  25 

8290 

97    5  23 

9293 

98  53  16 

3928 

100  41    2 

3333 

Pollux 

W. 

52  13  56 

9150 

54    3  39 

9153 

55  53  18 

2156 

57  42  52 

8160 

Regulus 

W. 

15  18    5 

2146 

17    7  54 

9149 

18  57  39 

2153 

20  47  19 

8155 

Spica 

E. 

38  45  14 

2146 

36  55  25 

9149 

35    5  41 

9153 

33  16    3 

9158  , 

Antares 

E. 

84  38    9 

2143 

82  48  15 

9145 

80  58  25 

9149 

79    8  41 

8153 

Jupiter 

E. 

109  21    4 

2164 

107  32  12 

9186 

105  43  24 

9190 

103  54  41 

3193 

28 

Pollux 

W. 

66  48  55 

2198 

68  37  41 

9196 

70  26  15 

9904 

72  14  37 

8213 

Regulus 

W. 

29  53  57 

9184 

31  42  49 

8191 

33  31  30 

2199 

35  19  59 

3907 

Antares 

E. 

70    1  54 

2189 

68  13    0 

9190 

66  24  18 

2198 

64  35  48 

8907 

Jupiter 

E. 

94  52  48 

2221 

93    4  52 

9929 

91  17    7 

2337 

89  29  34 

3945 

Mara 

£. 

109  26  45 

2380 

107  42  54 

3396 

105  59  13 

9404 

104  15  44 

3413 

29 

Pollux 

W. 

81  13    3 

2962 

82  59  59 

8973 

84  46  38 

9985 

66  a3    0 

9998 

Regulus 

W. 

44  19    1 

2258 

46    6    3 

9968 

47  52  49 

3981 

49  39  17 

3294 

Antares 

E. 

55  36  45 

2957 

53  49  42 

9969 

52    2  57 

8981 

50  16  29 

3294 

Jupiter 

E. 

80  35  14 

2296 

78  49    8 

2307 

77    3  19 

9390 

75  17  48 

3333 

Mara 

E. 

95  41  42 

2465 

93  59  39 

9477 

92  17  53 

9489 

90  36  24 

3502 

a  Aquilee 

E. 

106  45  49 

3077 

105  17  11 

3073 

103  48  29 

3073 

102  19  47 

3075 

30 

Pollux 

W. 

95  20    3 

2365 

97    4  28 

9380 

98  48  32 

9895 

100  32  14 

1 

9410 

Regulus 

W. 

58  26  53 

2361 

60  11  24 

9375 

61  55  35 

3300 

63  39  24 

9405 

Antares 

E. 

41  28  55 

9361 

39  44  24 

9375 

38    0  14 

9390 

36  16  25 

3405 

Jupiter 

E. 

66  34  59 

9401 

64  51  26 

9417 

63    8  15 

3438 

61  25  26 

OJilA    ' 

Mara 

E. 

82  13  39 

2579 

80  34    5 

2588 

78  54  53 

3603 

77  16    2 

9619 

a  Aquike 

£. 

94  57  31 

3110 

93  29  33 

3121 

92    1  49 

3134 

90  34  21 

3149 

31 

Pollux 

W. 

109    5  16 

3489 

110  46  45 

3505 

112  27  51 

8593 

114    8  33 

3539  I 

Regulus 

W. 

72  13    1 

9484 

73  54  37 

8499 

75  35  51 

3516 

77  16  42 

9533 

Antares 

E. 

27  42  53 

3485 

26    1  19 

9501 

24  20    7 

3518 

22  39  19 

3535 

Jupiter 

E. 

52  57    4 

9539 

51  16  35 

9549 

49  36  30 

3567 

47  56  50 

9585 

Mars 

E. 

69    7  17 

9709 

67  30  40 

3719 

65  54  25 

3736 

64  18  33 

9753  1 

a  Aquil» 

E. 

83  21  57 

3942 

81  56  38 

3965 

80  31  45 

3888 

79    7  20 

3314  . 

1 
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GREEISIWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^•3 

Star's  Name 

P.L. 

P.L 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

XVIIlii. 

of 

XXPi. 

of 

1^ 

23 

Positiou. 

kj 

Diff. 

Diflf. 

Diflf. 

Dur. 

Aldebarau 

W. 

45  25  3(i 

2396 

O          in 

47    9  16 

3379 

48  53  21 

3363 

O          ;       // 

50  37  49 

2349 

Regulus 

E. 

35  41  15 

2346 

33  53  59 

2340 

32    6  31 

2333 

30  18  51 

2233 

Spica 

E. 

89  42    0 

2349 

87  57  45 

3340 

86    7  17 

3333 

84  19  37 

3334 

24 

Sun 

W. 

122  27    0 

2498 

124    8  16 

2491 

125  49  42 

3485 

127  31  16 

9479 

a  Ai'ietis 

W. 

90  30  10 

2307 

92  18  27 

3303 

94    6  52 

3196 

95  55  26 

3190 

Aldebamn 

W. 

59  24  57 

2289 

61  11  13 

2379 

62  57  44 

8370 

64  44  28 

8363 

Regulus 

E. 

21  17  40 

2189 

19  28  56 

3183 

17  40    3 

3178 

15  51    2 

3173 

Spica 

E. 

75  18  26 

3188 

73  29  41 

3183 

71  40  46 

3176 

69  51  42 

8170 

25 

Aldebaran 

W. 

73  40  54 

3329 

75  28  38 

3835 

77  16  29 

3331 

79    4  25 

8818 

Pollux 

W. 

30  17  31 

2165 

32    6  51 

3160 

33  56  19 

3156 

35  45  53 

8153 

Spica 

E. 

60  44  30 

3149 

58  54  45 

3146 

57    4  56 

3143 

55  15    3 

8141 

Aotares 

E. 

106  38    4 

3147 

104  48  17 

3144 

102  58  25 

3141 

101    8  29 

3139 

26 

Aldebarau 

W. 

88    4  58 

3313 

89  53    8 

3313 

91  41  16 

3314 

93  29  22 

3316 

Pollux 

W. 

44  54  41 

2145 

46  44  31 

3145 

48  34  21 

2146 

50  24  10 

3148 

Spica- 

E. 

46    5    3 

2i:)9 

44  15    3 

3139 

42  25    4 

3141 

40  35    7 

3143 

Aiitares 

E. 

91  58  15 

21% 

90    8  11 

3137 

88  18    8 

8138 

86  28    7 

8140 

27 

Aldebaran 

W. 

102  28  41 

2339 

104  16  11 

3345 

106    3  31 

3353 

107  50  40 

8860 

Pollux 

W. 

59  32  20 

2165 

61  21  41 

3169 

63  10  55 

3175 

65    0    0 

3189 

Regulus 

W. 

22  36  54 

3160 

24  26  22 

2165 

26  15  43 

3170 

28    4  55 

3177 

Spica 

E. 

31  26  32 

2163 

29  37    9 

2169 

27  47  55 

3176 

25  58  51 

3183 

Antares 

E. 

77  19    3 

2159 

75  29  33 

2164 

73  40  11 

8170 

71  50  58 

8176 

Jupiter 

E. 

102    6    3 

2198 

100  17  32 

2303 

98  29    9 

3308 

96  40  54 

9314 

28 

Pollux 

W. 

74    2  47 

3221 

75  50  43 

3331 

77  38  25 

3941 

79  25  52 

£253 

Regulus 

W. 

37    8  10 

3316 

38  56  19 

3336 

40  44    8 

3836 

42  31  42 

3346 

Antares 

E. 

62  47  31 

3316 

60  59  27 

3336 

59  11  38 

8336 

57  24    4 

9346 

Jupiter 

E. 

87  42  14 

3354 

85  55    7 

3364 

84    8  14 

8374 

82  21  36 

9385 

Mars 

E. 

102  32  28 

3433 

100  49  25 

8433 

99    6  36 

3448 

97  24     1 

9453 

29 

Pollux 

W. 

88  19    3 

3311 

90    4  47 

3334 

91  50  12 

.   8337 

93  35  18 

9351 

Regulus 

W. 

51  25  26 

2306 

53  11  17 

3319 

54  56  49 

3333 

56  42    1 

9346 

Antares 

E. 

48  30  20 

2306 

46  44  29 

3320 

44  58  58 

3333 

43  13  46 

9347 

Jupiter 

E. 

73  32  35 

3345 

71  47  41 

3359 

70    3    7 

8373 

68  18  53 

3387 

Mai-s 

E. 

88  55  13 

2515 

87  14  20 

,  3539 

85  33  47 

3543 

83  53  33 

3557 

a  Aquilce 

E. 

100  51    7 

3078 

99  22  31 

3084 

97  54    2 

3091 

96  25  41 

3100 

30 

Pollux 

W. 

102  15  35 

3435 

103  58  34 

3441 

105  41  10 

3457 

107  23  24 

3479 

Regulus 

W. 

65  22  52 

8430 

67    5  58 

3436 

68  48  41 

9452 

70  31    2 

8467 

Au  tares 

E. 

34  32  58 

2421 

32  49  53 

3436 

31    7  10 

3453 

29  24  50 

3469 

Jupiter 

E. 

59  42  59 

2464 

58    0  55 

3481 

56  19  15 

3497 

54  37  58 

3514 

Mars 

E. 

75  37  33 

8635 

73  59  25 

3653 

72  21  40 

8668 

70  44  17 

9685 

a  AquilfB 

E. 

89    7  11 

3165 

87  40  20 

3183 

86  13  49 

3201 

84  47  41 

3831 

31 

Pollux 

W. 

115  48  52 

2555 

117  28  49 

3573 

119    8  22 

2589 

120  47  32 

3b06 

Regulus 

W. 

78  57    9 

3550 

80  37  13 

2566 

82  16  55 

2583 

83  56  14 

9599 

Antares 

E. 

20  58  54 

3551 

19  18  52 

2569 

17  39  14 

2586 

16    0    0 

360S 

Jupiter 

E. 

46  17  43 

3604 

44  38  44 

2632 

43    0  19 

9641 

41  22  20 

9660 

Mars 

E. 

62  43    4 

3771 

61    7  58 

2788 

59  33  15 

2806 

57  58  55 

3835 

a  Aquila; 

E. 

77  43  25 

3340 

76  20    0 

3369 

74  57    8 

3398 

73  34  49 

3498 
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& 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 


o 


1 

2 
3 


5 


7 
6 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  AsccDsioii. 


U        III  R 

0  43  40.18 
0  47  18.56 
0  50  57.08 

0  54  35.77 

0  58  14.63 

1  1  53.70 

1  5  33.01 
1  9  12.56 
1  12  52.38 

1  16  32.47 
1  20  12.84 
1  23  53.52 

1  27  34.52 
1  31  15.84 

1  34  57.49 

1  38  39.50 
1  42  21.87 
1  46    4.62 

1  49  47.76 
1  53  31.30 

1  57  15.25 

2  0  59.62 
2  4  44.44 
2     8  29.71 

2  12  15.44 
2  16  1.66 
2  19  48.37 

2  23  35.57 
2  27  23.30 
2  31  11.57 

2  35    0.38 


Diflf.  for 
1  hour. 


b 
9.097 

9.102 

9.109 

9.116 
9.124 
9.133 

9.143 
9.153 
9.164 

9.175 
9.188 
9.201 

9.214 
9.228 

9.242 

9.257 
9.274 
9.290 

9.306 
9.322 
9.340 

9.358 
9.377 
9.396 

9.416 
9.436 
9.457 

9.478 
9.500 
9.522 

9.545 


Apparent 
Declination. 


Diflf.  for 
Ihour 


// 


N.  4  41  53.4>57.74 
5  4  56.7J  57..53 
5  27  54.6   57.30 


5  50  47.1 

6  13  33.5 
6  36  13.7 

6  58  47.3 

7  21  13.8 

7  43  33.1 

8  5  44.6 
8  27  48.1 

8  49  43.0 

9  11  29.2 
9  33    6.4 

9  54  34.0 

10  15  51.5 
10  36  58.8 

10  57  55.7 

11  18  41.6 
11  39  16.2 

11  59  39.2 

12  19  50.4 
12  39  49.2 

12  59  35.6 

13  19  9.4 
13  38  29.8 

13  57  36.8 

14  16  30.2 
14  35  9.5 
14  53  34.5 


57.06 
56.80 
56.53 

56.25 
{>5.95 
55.64 

55.31 
54.97 
54.61 

54.24 
53.85 
53.44 

53.02 
52.59 
52.14 

51.68 
51.20 
50.71 

50.20 
49.69 
49.16 

48.62 
48.07 
47.52 

46.94 
46.35 
45.74 


N.15   11  44.9+45.12 


Semi- 
diameter. 


6 
6 
6 

6 
6 
6 


1.98 
1.70 
1.42 

1.14 
0.86 
0.57 


6  0.29 
6  0.01 
5  59.73 

5  59.46 
5  59.18 
5  58.91 

5 .58.64 
5  58.37 

5  58.10 

5  57.84 
5  57.58 
5  57.32 


5  57.06 
5  56.81 
5  56.56 


5  56.31 
5  56.06 
5  55.81 


5  55.56 
5  55.32 
5  55.07 

5  54.83 
5  54.59 
5  54.35 


15  54.11 


Sidereal 
Time 

of  the 

Semi- 
diometci- 

passlng 
the 

Merid- 
ian. 


64.51 
64.53 
64.55 

64.57 
64.60 
64.63 

64.66 
64.69 
64.73 

64.77 
64.81 
64.86 

64.91 
64.96 
65.01 

65.07 
65.12 
65.18 

65.24 
65.30 
65.36 

65.43 
65.50 
65.57 

65.64 
65.71 
65.78 

65.86 
65.93 
66.01 

66.09 


Equation  of 

Time, 

to  be 

added  to 

eubtraUed 

frofn 
Apparent 

Time. 


m 


8 


3  51.87 
3  33.74 


Dlfr.for 
1  hour. 


8 


0.757 
0.752 


3  15.75    0.745 


2  57.93 
2  40.29 
2  22.86 

2  5.66 
148.71 
1  32.02 

1  15.60 
0  59.46 
0  43.63 

0  28.11 
0  12.92 


0    1.94 

0  16.45 
0  30.59 
0  44  35 

0  57.73 

1  10.71 
1  23.28 

1  35.43 
1  47.14 

1  58.39 

2  9.18 
2  19.49 
2  29.31 

2  38.63 
2  47.44 

2  55.71 

3  3.43 


0.738 
0.730 
0.721 

0.711 
0.701 
0.690 

0.679 
0.666 
0.653 

0.640 
0.626 

0.612 

0.597 
0.581 
0.565 

0.549 
0.533 
0.515 

0.497 
0.478 
0.459 

0.439 
0.419 
0.398 

0.377 
0.355 
0.333 

0.310 


None.— Mean  Time  of  the  Semidiameter  iMwaing  may  he  found  by  subtraoting  0«.18  from  the  Sidereal  Time. 
-f  prefixed  to  the  hourly  change  of  declination,  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

1 

1        ® 

1 

1 
■3 

1 

TTTE  SUN'S 

Equation  of 

Time, 

to  be 

aubtraeted 

from 

Diff.for 
Ihonr. 

Sidereal 

Time 

or 

Bight  Asoenaiou 

of 

Mean  Son. 

Apparent 
Eight  AsceDsion. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Diff.  for 
Ihoar. 

added  to 
Mean 
Time. 

Sun. 

1 

h     m       8 

0  43  39.58 

a 
9.099 

N.  4  41  49.6 

+57.75 

m       s 

3  51.92 

8 

0.757 

b     m       8 

0  39  47.67 

Mod. 

2 

0  47  18.00 

9.104 

5     4  53.2 

57.54 

3  33.78 

0.752 

0  43  44.22 

Tiies. 

3 

0  50  56.57 

9.110 

5  27  51.4 

57.31 

3  15.79 

0.745 

0  47  40.78 

Wed. 

4 

0  54  35.30 

9.118 

5  50  44.2 

57.07 

2  57.97 

0.738 

0  51  37.33 

Thiu\ 

5 

0  58  14.21 

9.126 

6  13  30.9 

56.81 

2  40.32 

0.730 

0  55  33.89 

Frid. 

6 

1     1  53.33 

9.135 

6  36  11.4 

56.54 

2  22.89 

0.721 

0  59  30.44 

Sat. 

7 

1     5  32.68 

9.145 

6  58  45.3 

56.26 

2     5.69 

0.711 

1     3  26.99 

Sun. 

8 

1     9  12.28 

9.155 

7  21  12.1 

55.96 

1  48.74 

0.701 

1     7  23.54 

Mon. 

9 

1  12  52.14 

9.166 

7  43  31.6 

55.65 

1  32.04 

0.690 

1  11  20.10 

Tues. 

10 

1   16  32.27 

9.177 

8    5  43.4 

55.32 

1  15.62 

0.679 

1  15  16.65 

Wed. 

11 

1  20  12.68 

9.190 

8  27  47.1 

54.98 

0  59.47 

0.666 

1  19  13.21 

Thur. 

12 

1  23  53.40 

9.803 

8  49  42.3 

54.62 

0  43.64 

0.653 

1  23     9.76 

Frid. 

13 

1  27  34.44 

9.216 

9  11  28.8 

54.25 

0  28.12 

0.640 

1  27     6.32 

Sal. 
Sun. 

14 
15 

1  31  15.80 
1  34  57.49 

9.230 
9.244 

9  33     6.1 
9  54  33.9 

5J3.86 
53.45 

0  12.93 

0.626 
0.612 

1  31     2.87 
1  34  59.43 

0     1.94 

Mon. 

16 

1  38  39.53 

9.259 

10  15  51.7 

53.03 

0  16.45 

0.597 

1  38  55.98 

Tucs. 

17 

1  42  21.94 

9.275 

10  36  59.3 

52.60 

0  30.60 

0.581 

1  42  52.54 

Wed. 

18 

1  46    4.73 

9.291 

10  57  56.3 

52.15 

0  44.36 

0.565 

1  46  49.09 

Thur. 

19 

1  49  47.91 

9.307 

11  18  42.4 

51.69 

0  57.74 

0.549 

1  50  45.65 

Frid. 

20 

1  53  31.48 

9.323 

11  39  17.2 

51.21 

1  10.72 

0.633 

1  54  42.20 

Sat. 

21 

1  57  15.46 

9.341 

11  59  40.4 

60.72 

1  23.30 

0.515 

1  58  38.76 

Sun. 

22 

2     0  59.87 

9.359 

12  19  51.7 

50.21 

1  35.44 

0.497 

2    2  35.31 

Mon. 

23 

2     4  44.72 

9.378 

12  39  50.7 

49.70 

1  47.15 

0.478 

2    6  31.87 

Tues. 

24 

2     8  30.02 

9.397 

12  59  37.3 

49.17 

1  58.40 

0.459 

2  10  28.42 

Wed. 

25 

2  12  15.78 

9.417 

13  19  11.1 

48.63 

2     9.20 

0.439 

2  14  24.98 

Thur. 

26 

2  16    2.03 

9.437 

13  38  31.7 

48.08 

2  19.50 

0.419 

2  18  21.53 

Frid. 

27 

2  19  48.76 

9.458 

13  57  38.8 

47.52 

2  29.33 

0  398 

2  22  18.09 

Sat. 

28 

2  23  35,99 

9.479 

14  16  32.3 

46.94 

2  38.65 

0.377 

2  26  14.64 

Sun. 

29 

2  27  23.74 

9.501 

14  35  11.8 

46.35 

2  47.46 

0.365 

2  30  11.20 

Mon. 

30 

2  31  12.03 

9.623 

14  53  36.8 

45.74 

2  55.72 

0.333 

2  34    7.75 

Tuefl. 

31 

2  35    0.86 

9.546 

N.15  11  47.2 

+45.12 

3    3.45 

0.310 

2  38    4.31 

Note.— 

The  £ 

lemidiameter  for  M» 

VOL  Noon  n 

lay  be  assumed  the  a 

ame  as  th 

at  tor  Appareni 

fcNoon. 

Diff.  for  1  hour. 
-|-9«.8565 
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III. 

AT  GREENWICH  MEAN  NOON. 

1 

i 
1 

• 

a 

■ 

1 

THE  SUN'S 

• 

Logai'ithm 
of  tho 

1 

1 
1 

o 
P 

91 

Radius  Vector 
of  the 
Earth. 

Diff.  for 
1  hoar. 

Mean  Time 

of 
Sidereal  Oh. 

True  LONGITUDE. 

Dlff.  for 
1  hour. 

LATITUDE. 

X 

X' 

1 1°  52  37.5 

52  19.5 

147.76 

-0.41 

0.0000105 

+52.8 

h      m       s 

23  16  22.95 

2 

92 

12  51  42.9 

51  24.8 

147.60 

0.43 

.0001378 

53.0 

23  12  27.04 

3 

93 

13  50  46.5 

50  28.3 

147.62 

0.43 

.0002654 

53.1 

23     8  31.12 

4 

94 

14  49  48.4 

49  30.0 

147.54 

0.40 

.0003931 

53.2 

23    4  35.22 

5 

95 

15  48  48.5 

48  30.0 

147.47 

0.34 

.0005207 

53.1 

23    0  39.31 

6 

96 

16  47  46.9 

47  28.3 

147.40 

0.26 

.0006481 

53.0 

22  56  43.40 

7 

97 

17  46  43.5 

46  24.8 

147.33 

0.14 

.0007751 

52.8 

22  52  47.49 

8 

98 

18  45  38.3 

45  19.5 

147.25 

-0.02 

.0009016 

52.6 

22  48  51.58 

9 

99 

19  44  31.4 

44  12.5 

147.18 

-fO.ll 

.0010275 

52.3 

22  44  55.68 

10 

100 

20  43  22.7 

43    3.6 

147.10 

0.25 

.0011528 

52.0 

22  40  59.77 

11 

101 

21  42  12.1 

41  52.9 

147.02 

0.39 

.0012772 

51.6 

22  37    3.86 

12 

102 

22  40  59.6 

40  40.3 

146.94 

0.52 

.0014006 

51.2 

22  23    7.95 

13 

103 

23  39  45.1 

39  25.7 

146.86 

0.63 

.0015228 

50.7 

22  29  12.05 

14 

104 

24  38  28.6 

38    9.1 

140.77 

0.70 

.0016438 

50.2 

22  25  16.14 

15 

105 

25  37  10.1 

36  50.4 

146.60 

0.76 

.0017637 

49.8 

22  21  20.23 

16 

106 

26  35  49.5 

35  29.7 

146.60 

0.78 

.0018825 

49.3 

22  17  24.32 

17 

107 

27  34  26.8 

34    6.9 

146.51 

0.78 

.0020002 

48.9 

22  13  28.41 

18 

108 

28  33     1.9 

32  41.9 

146.42 

0.74 

.0021169 

48.4 

22     9  32.50 

19 

109 

29  31  34.9 

31   14.7 

146.33 

0.68 

.0022327 

48.0 

22     5  36.59 

20 

110 

30  30     5.7 

29  45.3 

146.24 

0.59 

.0023476 

•47.7 

22     1  40.68 

21 

111 

31  28  34.2 

28  13.7 

146.15 

0.49 

.0024617 

47.4 

21  57  44.77 

1 

22 

112 

32  27     0.6 

26  40.0 

146.06 

0.37 

.0025752 

47.1 

21  53  48.86 

1 

23 

113 

33  25  24.9 

25    4.2 

145.97 

0.24 

.0026881 

46.9 

21  49  52.95 

24 

114 

34  23  47.1 

23  26.2 

145.88 

+0.11 

.0028005 

46.7 

21  45  57.04 

25 

115 

35  22     7.2 

21  46.2 

145.80 

-0.02 

.0029124 

46.5 

21  42     1.14 

26 

116 

36  20  25.4 

20    4.2 

145.72 

0.12 

.0030239 

46.4 

21  38     5.23 

27 

117 

37  18  41.7 

18  20.4 

145.64 

0.21 

.0031351 

46.2 

21  34    9.32 

28 

118 

38  16  56.3 

16  34.8 

145.57 

0.28 

.0032458 

46.0 

21  30  13.41 

29 

119 

39  15    9.1 

14  47.5 

145.50 

0.33 

.0033562 

45.8 

21  26  17.50 

30 

120 

40  13  20.2 

12  58.4 

145.43 

0.31 

.0034662 

45.7 

21  22  21.59 

31 

121 

41   11  29.7 

11     7.8 

145.36 

-0.30 

0.0035756 

+45.4 

21  18  25.68 

N< 

3TK:  A 

oorrospoudB  tu  the  tn 

le  equinox  of  the  dute,  A' 

to  the  iiuan  e 

quinox  of  Jauiui 

ryOd. 

Dlff.  for  1  hour. 
— 9«.8296 
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• 

GREEMWICH  MEAN  TIME. 

• 

1 

THE  MOON'S 

1 

2 
3 

8EMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

NoOD. 

Midnight. 

Noon. 

Dlff.  for 
1  liour. 

• 

Midnight. 

Diff.  for 
1  lioar. 

Diff.  for 
1  hoar. 

Noon. 

15  34.7 
15  21.7 
15  10.0 

15  28.0 
15  15.6 
15     5.0 

57     3.7 
56  16.0 
55  33.2 

1.91 
1.64 

56  39.4 
55  53.8 
55  14.6 

-1.99 
1.79 
1.47 

h      m 

15  12.6 

16  6.8 

17  1.0 

m 
2.25 

2.27 

2.23 

d 
17.4 

18.4 

19.4 

4 
5 
6 

15    0.5 
14  53.5 
14  49.2 

14  56.6 
14  51.0 
14  48.1 

54  58.1 
54  32.2 
54  16.5 

1.28 

0.87 
-0.43 

54  43.9 
54  23.0 
54  12.7 

1.08 

0.66 

-0.21 

17  53.6 

18  43.7 

19  31.0 

2.14 
2.03 
1.90 

20.4 
21.4 
22.4 

7 
8 
9 

14  47.8 
14  49.1 
14  52.9 

14  48.1 
14  50.7 
14  55.5 

54  11.4 
54  16.2 
54  29.9 

0.00 

+0.39 

0.74 

54  12.6 
54  22.0 
54  39.7 

+0.20 
0.67 
0.89 

20  15.4 

20  57.7 

21  38.7 

1.80 
1.73 
1.69 

23.4 
24.4 
25.4 

10 
11 
12 

14  58.6 

15  6.0 
15  14.3 

15    2.1 
15  10.0 
15  18.7 

54  51.1 

55  18.1 
55  49.0 

1.02 
1.22 
1.34 

55     4.0 

55  33.2 

56  5.2 

1.13 
1.29 
1.37 

22  19.3 

23  0.6 
23  43.9 

1.70 
1.76 
1.86 

26.4 
27.4 

28.4 

13 
14 
15 

15  23.2 
15  32.1 
15  40.5 

15  27.7 
15  36.4 
15  44.5 

56  21.7 

56  54.3 

57  25.3 

1.37 
1.34 
1.24 

56  38.1 

57  10.1 
57  39.8 

1.36 
1.29 
1.18 

6 

0  30.2 

1  20.6 

2.01 
2.19 

29.4 
0.8 
1.8 

16 
17 
18 

15  48.2 

15  55.0 

16  0.8 

15  51.7 

15  58.0 

16  3.3 

57  53.5 

58  18.3 
58  39.5 

1.10 
0.96 
0.81 

58    6.3 
58  29.4 
58  48.7 

0.03 
0.88 
0.73 

2  15.5 

3  14.4 

4  15.8 

2.37 
2.52 
2.57 

2.8 
3.8 

4.8 

19 
20 
21 

16     5.5 
16     9.2 
16  11.7 

16    7.5 
16  10.6 
16  12.5 

58  57.0 

59  10.6 
59  19.8 

0.65 
0.48 
0.29 

59     4.3 
59  15.8 
59  22.6 

0.57 

0.39 

+0.17 

5  17.1 

6  16.1 

7  11.5 

2.52 
2.38 
2.23 

5.8 
6.8 
7.8 

22 
23 
24 

16  12.9 
16  12.3 

16     9.8 

16  12.8 
16  11.3 

16    7.7 

59  23.9 
59  21.9 
59  12.7 

+0.05 

-0.22 

0.55 

59  23.7 
59  18.3 
59     5.1 

-0.08 
0.38 
0.72 

8     3.5 

8  52.7 

9  40.4 

2.10 
2.01 
1.98 

8.8 

9.8 

10.8 

25 
26 
27 

16     5.1 
15  58.3 
15  49.6 

16    2.0 
15  54.2 
15  44.7 

58  55.5 
58  '30.5 
57  58.5 

1.88 
1.19 
1.45 

58  43.9 
58  15.3 
57  40.5 

1.04 
1.33 
1.55 

10  28.0 

11  16.6 

12  7.0 

2.00 
2.06 
2.15 

11.8 
12.8 
13.8 

28 
29 
30 

15  39.5 

15  28.7 
15  18.0 

15  34.1 
15  23.3 
15  12.9 

57  21.4 
56  41.7 
56    2.3 

• 

1.62 
1.67 
1.60 

57     1.7 
56  21.8 
55  43.6 

1.66 
1.65 
1.52 

12  59.7 

13  54.1 

14  49.2 

2.24 
2.29 
2.29 

14.8 
15.8 
16.8 

31 

15    8.1 

15     3.7 

55  26.0 

-1.41 

55    9.9 

-1.27 

15  43.4 

2.22 

17.8 

60 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AaoensioD. 

Diff. 
for  1  m. 

Declination. 

Biff. 
<or  1  ra. 

Hour. 

Kight  Ascension. 

Diff. 
for  1  m. 

Declination. 

1 
Difl: 

for  1  m. 

SUNDAY   1. 

TUESDAY  3. 

h    m      8 

8 

~  ^  o       '       " 

II 

h     m      8 

8 

0         1         II 

II 

0 

15  19  39.82 

3.3963 

S.23  31  53.9 

9.389 

0 

17  11  42.75 

3.3450 

S.28    9    0.4 

9.146 

1 

15  21  57.67 

3.3987 

23  41    7.1 

9.151 

1 

17  14    3.42 

3.3441 

28  11    4.6 

1.994 

2 

15  24  15.66 

3.3011 

23  50  12.0 

9.013 

2 

17  16  24.04 

9.3431 

28  12  59.7 

1.849 

3 

15  26  33.80 

3.3035 

23  59    8.5 

8.879 

3 

17  18  44.59 

9.3419 

28  14  45.7 

1.691 

4 

15  28  52.08 

3.3058 

24    7  56.6 

8.731 

4 

17  21     5.07 

3.3408 

28  16  22.6 

1.539 

5 

15  31  10.50 

3.3081 

24  16  36.2 

8.588 

5 

17  23  25.48 

3.3396 

28  17  50.4 

1.388 

6 

15  33  29.05 

3.3103 

24  25    7.2 

8.446 

6 

17  25  45.82 

3.3383 

28  19    9.2 

1.937 

7 

15  So  47.74 

3.3136 

24  33  29.7 

8.303 

7 

17  28    6.07 

9.3368 

28  20  18.9 

1.087 

8 

15  38    6.56 

3.3148 

24  41  43.6 

8.161 

8 

17  30  26.23 

9.3353 

28  21  19.6 

0.937 

9 

15  40  25.51 

3.3168 

24  49  49.0 

8.018 

9 

17  32  46.29 

3.3335 

28  22  11.3 

0.787 

10 

15  42  44.58 

3.3188 

24  57  45.7 

7.873 

10 

17  a5    6.25 

3.3318 

28  22  54.0 

0.637 

11 

15  45    3.77 

3.3309 

25    5  33.7 

7.738 

11 

17  37  26.11 

9.3300 

28  23  27.8 

0.488 

12 

15  47  23.09 

3.3999 

25  13  13.0 

7.583 

12 

17  39  45.85 

9.3981 

28  23  52.6 

0.338 

13 

15  49  42.52 

3.3347 

25  20  43.6 

7.437 

13 

17  42    5.48 

9.3963 

28  24    8.4 

0.190 

14 

15  52    2.06 

3.3365 

25  28    5.4 

7.989 

14 

17  44  24.99 

9.3941 

28  24  15.4 

-0.049 

15 

15  54  21.70 

3.3383 

25  35  18.3 

7.149 

15 

17  46  44.37 

9.3319 

28  24  13.5 

•H).106 

16 

15  56  41.45 

3.3300 

25  42  22.4 

6.995 

16 

17  49    3.62 

9.3197 

28  24    2.7 

0J253 

17 

15  59    1.30 

3.3317 

25  49  17.7 

6.847 

17 

17  51  22.74 

9.3175 

28  23  43.1 

0.401 

18 

16    1  21.25 

3.;«I3 

25  56    4.1 

6.699 

18 

17  53  41.72 

9.3151 

28  23  14.6 

0.547 

19 

16    3  41.29 

3.3348 

26    2  41.6 

6.550 

19 

17  56    0.55 

9.3196 

28  22  37.4 

0.683 

20 

16    6     1.42 

3.3363 

26    9  10.1 

6.401 

20 

17  58  19.23 

3.3101 

28  21  51.4 

0.630 

21 

16    8  21.64 

3.3377 

26  15  29.7 

6.353 

21 

18    0  37.76 

3.3075 

28  20  56.7 

0.984 

22 

16  10  41.94 

3.3389 

26  21  40.3 

6.103 

22 

18    2  56.13 

3.3047 

28  19  53.3 

1.198 

23 

16  13    2.31 
MO 

8.3401 

INDA 

S.26  27  41.9 
Y2. 

5.951 

23 

18    5  14.33 
WED 

3.3019 

NESI 

S.28  18  41.3 
)KY.  4. 

1.973 

0 

16  15  22.75 

3.3413 

S.26  33  34.4 

5.800 

0 

18    7  32.36 

9.9991 

S.28  17  20.6 

1.417 

1 

16  17  43.26 

3.3434 

26  39  17.9 

5.650 

1 

18    9  50.22 

9.9969 

28  15  51.3 

1.559 

2 

16  20    3.84 

3.3434 

26  44  52.4 

5.499 

2 

18  12    7.90 

9.9939 

28  14  13.5 

1.709 

3 

16  22  24.47 

3.3443 

26  50  17.8 

5.348 

3 

18  14  25.40 

9.3901 

28  12  27.1 

1.844 

4 

16  24  45.16 

3.3459 

26  55  34Ji 

5.197 

4 

18  16  42.71 

9.9870 

28  10  32.2 

1.985 

5 

16  27    5.90 

3.3460 

27    0  41.4 

5.044 

5 

18  18  59.84 

9.9838 

28    8  28.9 

3.196 

6 

16  29  26.68 

3.3467 

27    5  39.5 

4.893 

6 

18  21  16.77 

9J»05 

28    6  17.1 

9.967 

7 

16  31  47.50 

3.3473 

27  10  28.5 

4.741 

7 

18  23  33.50 

9.9779 

26    3  56.9 

9.406 

8 

16  34    8.36 

3.3479 

27  15    8.4 

4.588 

8 

18  25  50.03 

9.9738 

28    1  28.4 

9.544 

9 

16  36  29.25 

3.3483 

27  19  39.1 

4.436 

9 

18  28    6.35 

9J2703 

27  58  51.6 

9.689 

10 

16  38  50.16 

3.3487 

27  24    0.7 

4.383 

10 

18  30  22.46 

9.9668 

27  56    6.5 

9.890 

11 

16  41  11.10 

3.3491 

27  28  13.1 

4.130 

11 

18  32  38.36 

3.9633 

27  53  13.2 

9.957 

12 

16  43  32.05 

3.3493 

27  32  16.3 

3.977 

12 

18  34  54.05 

9J2S96 

27  50  11.7 

3U)03 

13 

16  45  53.01 

3.3494 

27  36  10.4 

3.835 

13 

18  37    9.51 

9.9558 

27  47    2.0 

3JS29 

14 

16  48  13.98 

3.3'194 

27  39  55.3 

3.673 

14 

18  39  24.75 

9.3591 

27  43  44J2 

3.964 

15 

16  50  34.94 

3.3493 

27  43  31.0 

3.519 

15 

1^  41  39.76 

9.9489 

27  40  18.3 

3.498 

16 

16  52  55.90 

3.3499 

27  46  57.6 

3.367 

16 

Id  43  54.54 

9.9443 

27  36  44.4 

3.639 

17 

16  55  16.85 

3.3490 

27  50  15.0 

3.313 

17 

18  46    9.08 

9.9404 

27  33    2.5 

3.764 

18 

16  57  37.78 

3.3487 

27  53  23.2 

3.061 

18 

18  48  23.39 

9.3365 

27  29  12.7 

3.896 

19 

16  59  58.6f) 

3.3483 

27  56  22.3 

3.908 

19 

18  50  37.46 

3.3334 

27  25  15.0 

4.037 

20 

17    2  19.58 

3.3478 

27  59  12.2 

3.756 

20 

18  52  51.28 

3.3383 

27  21    9.4 

4.158 

21 

17    4  40.43 

3.3473 

28     1  53.0 

3.603 

21 

18  55    4.86 

3.3949 

27  16  56.0 

4JB88 

22 

17    7    1.24 

3.3466 

28    4  24.6 

3.451 

22 

18  57  18.19 

3.3301 

27  12  34,8 

4.417 

23 

17    9  22.02 

3.3459 

28    6  47.1 

9.398 

23 

18  59  31.27 

3.3159 

27    8    5.9 

4.546 

24 

17  11  42.75 

3.3450 

S.28    9    0.4 

9.146 

24 

19     1  44.10 

3.3117 

S.27    3  29.3 

4.673 
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GREENWICH  MEAN  TIME. 

1 

1 

1 

THE  MOON'S  KIGUT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dlff. 
lor  1  m. 

Declination. 

Diff. 
lor  I  m. 

Hour. 

night  Ascension. 

Diff. 
forlni. 

Declination. 

• 

Diff. 
for  1  m. 

1 

THt 

FRSD. 

\Y  5. 

SATURDAY  7. 

h    m      8 

B 

O        r         n 

ii 

h    m      8 

8 

Oft/ 

// 

0 

19    1  44.10 

2.Q117 

S.27    3  29.3 

4.673 

0 

20  42  38.84 

1.9928 

S.21     7  32.6 

9.841 

1 

19    3  56.67 

2.9073 

2  >  58  45.1 

4.800 

1 

20  44  38.28 

1.9886 

20  57  39.5 

9.927 

2 

19    6    8.98 

3.S031 

26  53  53.3 

4.927 

2 

20  46  37.47 

1.9843 

20  47  41.3 

10.013 

3 

19    8  21.04 

2.1988 

26  48  .53.9 

5.053 

3 

20  48  36.40 

1.9801 

20  37  37.9 

10.099 

4 

19  10  32.84 

9.1944 

26  43  47.0 

5.177 

4 

20  50  35.08 

1.9759 

20  27  29.4 

10.184 

5 

19  12  44.37 

2.1899 

26  38  32.7 

5.299 

5 

20  52  33.51 

1.9717 

20  17  15.8 

10.269 

6 

19  14  55.63 

2.1854 

26  .33  11.1 

5.429 

6 

20  54  31.68 

1.9675 

20    6  57.1 

10.352 

7 

19  17    6.62 

2.1810 

26  27  42.1 

5.544 

7 

20  56  2.>.6i 

1.9635 

19  56  ,33.5 

10.434 

8 

19  19  17.35 

2.1766 

26  22    5.8 

5.666 

8 

20  58  27.30 

1.9595 

19  46    5.0 

10.517 

9 

19  21  27.81 

2.1721 

26  16  22.2 

5.787 

9 

21    0  24.75 

1.9555 

19  35  31.5 

10.508 

10 

19  23  38.00 

2.1675 

26  10  31.4 

5.906 

10 

21     2  21.96 

1.9516 

19  24  53.2 

10.678 

11 

19  25  47.91 

2.1629 

26    4  33.5 

6.025 

11 

21     4  18.94 

1.9477 

19  14  10.2 

10.757 

12 

19  27  57.55 

2.1583 

25  58  28.4 

6.143 

12 

21     6  15.68 

1.9438 

19    3  22.4 

10.836 

13 

19  30    6.91 

2.1538 

25  52  16.3 

6.260 

13 

21    8  12.19 

1.9399 

18  52  29.9 

.   10.913 

14 

19  32  16.00 

2.1492 

25  45  57.2 

6.377 

14 

21  10    8.47 

1.9361 

18  41  32.8 

10.990 

15 

19  34  24.81 

2.1445 

25  39  31.1 

6.492 

15 

21  12    4.52 

1.9323 

18  30  31.1 

11.067 

16 

19  36  a3.34 

2.1398 

25  32  58.1 

6.607 

16 

21  14    0.34 

1.9286 

18  19  24.8 

11.143 

17 

19  38  41.59 

2.1352 

25  26  18.3 

6.721 

17 

21  15  55.95 

1.9250 

18    8  14.0 

11.218 

18 

19  40  49.56 

2.1305 

25  19  31.6 

6.834 

18 

21  17  51.34 

1.9213 

17  56  58.7 

11.292 

19 

19  42  57.25 

2.1258 

25  12  38.2 

6.946 

19 

21  19  46.51 

1.9177 

17  45  39.0 

11.364 

20 

19  45    4.66 

2.1211 

25    5  38.1 

7.057 

20 

2>  21  41.47 

li»142 

17  34  15.0 

11.437 

21 

19  47  11.78 

2.1163 

24  58  31.3 

7.168 

21 

21  23  36.22 

1.9107 

17  22  46.6 

11.508 

22 

19  49  18.62 

2.1117 

24  51  17.9 

7J278 

22 

21  25  30.76 

1.9073 

17  11  14.0 

11.578 

23 

19  51  25.18 

2.1071 

LIDAl 

S.24  43  57.9 
I  6. 

7.387 

23 

21  27  25.10 
SU 

1.9039 

NDA^ 

S.  16  59  37.2 

ir  8. 

11.649 

0 

19  53  31.47 

2.1024 

S.24  36  31.4 

7.495 

0 

21  29  19.23 

1.9006 

S.  16  47  56.1 

11.719 

1 

19  55  37.47 

2.0977 

24  28  58.5 

7.602 

1 

21  31  13.17 

1.8973 

16  36  10.9 

11.787 

2 

19  57  43.19 

2.0929 

24  21  19.1 

7.709 

2 

21  33    6.91 

1.8941 

16  24  21.6 

ll.«>5 

3 

19  59  48.62 

2.0882 

24  13  33.4 

7.814 

3 

21  35    0.46 

1.8909 

16  12  28.3 

11.922 

4 

20    1  53.77 

2.0835 

24    5  41.4 

7.919 

4 

21  36  53.82 

1.8878 

16    0  31.0 

11.988 

5 

20    3  58.64 

2.0789 

23  57  43.1 

8.023 

5 

21  38  47.00 

1.8847 

15  48  29.7 

12.054 

6 

20    6    3.24 

2.0743 

23  49  38.6 

8.127 

6 

21  40  39.99 

1.8817 

15  36  24.5 

12.118 

7 

20    8    7.56 

2.0696 

23  41  27.9 

8.229 

7 

21  42  32.80 

1.8787 

15  24  15.5 

12.183 

8 

20  10  11.59 

2.0648 

23  33  11.1 

8.330 

8 

21  44  25.44 

1.8758 

15  12    2.6 

12.947 

9 

20  12  15.34 

2.0602 

23  24  48.3 

8.430 

9 

21  46  17.90 

1.8729 

14  59  45.9 

12.309  1 

10 

20  14  18.81 

2.0556 

23  16  19.5 

8.530 

10 

21  48  10.19 

1.8702 

14  47  25.5 

12.371 

11 

20  16  22.01 

2.0510 

23    7  44.7 

8.629 

11 

21  50    2.3:2 

1.8675 

14  35    1.4 

12.432 

12 

20  18  24.93 

2.0464 

22  59    4.0 

8.727 

12 

21  51  54.29 

1.8648 

14  22  33.7 

12.492 

13 

20  20  27.58 

2.0418 

22  50  17.5 

8.824 

13 

21  5S  46.09 

1.8621 

14  10    2.4 

12.552 

14 

20  22  29.95 

2.0372 

22  41  25.1 

8.922 

14 

21  55  37.74 

1.8596 

13  57  27.5 

12.611 

15 

20  24  32.04 

2.0396 

22  32  26.9 

9.018 

15 

21  57  29.24 

1.8571 

13  44  49.1 

12.669 

16 

20  26  33.86 

2.U2tti 

22  23  23.0 

9.112 

16 

21  59  20.59 

1.8546 

13  32    7.2 

12.727 

17 

20  28  35.42 

2.0237 

22  14  13.5 

9.205 

17 

22     1  11.79 

1.8522 

13  19  21.9 

12.783 

18 

20  30  36.71 

2.0192 

22    4  58.4 

9.296 

18 

22    3    2.85 

1.8498 

13    6  33.3 

12.838  , 

19 

20  32  37.73 

2.0147 

21  55  37.7 

9.391 

19 

22    4  53.77 

1.8476 

12  53  41.4 

12.893  ' 

20 

20  34  38.48 

2.0102 

21  46  11.5 

9.482 

20 

22    6  44.56 

1.8453 

12  40  46.1 

12.949 

21 

20  36  38.96 

2.0058 

21  36  39.9 

9.572 

21 

22    8  35.21 

1.84:» 

12  27  47.5 

13.003  1 

22 

20  38  39.18 

2.0015 

21  27    2.9 

9.663 

22 

22  10  25.74 

1.8412 

12  14  45.7 

13.056 

23 

20  40  39.14 

1.9972 

21  17  20.4 

9.753 

23 

22  12  16.15 

1.8391 

12     I  40.8 

13.108 

24 

20  42  38.84 

1.99S8 

S.21    7  32.6 

9.841 

24 

22  14    6.43 

1.8370 

S.  1 1  48  32.8 

13.159 
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VII. 


GRFENWICH  MEAN  TIME. 


1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

KiglitAsceiiftion. 

Dlff. 
for  Ini, 

Declination. 

DIff. 
for  1  ni. 

Hour. 

Rigli  i  Asoenmon. 

fo?lV     I>ocliB»«on. 

Diff. 
for  1  m. 

MONDAY  9. 

WEDNESDAY  11. 

h     m       8 

8 

O           1           II 

// 

h    m       8 

8 

0       1       II 

// 

0 

22  14    6.43 

1.8370 

S.  1 1  48  32.8 

13.159 

0 

2:i  41   14.81 

1.8200 

S.  0  31  50.1 

14.738 

1 

22  J  5  5().5y 

1.8352 

11  35  21.7 

13.210 

1 

23  43    4.05 

1.8214 

0  17    5.4 

14.752 

2 

22  17  46.65 

1.8334 

11  22    7.6 

13.260 

2 

23  44  53.38 

1.8228 

S.  0    2  19.9 

14.764 

3 

22  19  36.60 

1.8316 

11     8  50.5 

13.309 

3 

23  46  42.79 

1.8243 

N.  0  12  26.3 

14.775 

4 

22  21  26.44 

1.8298 

10  55  30.5 

13.358 

4 

23  48  32.30 

1.8260 

0  27  13.1 

14.786 

5 

22  23  16.17 

1.8281 

10  42    7.6 

13.406 

5 

23  50  21.91 

1.8376 

0  42    0.6 

14.796 

6 

22  25    5.81 

1.8265 

10  28  41.8 

13.453 

6 

2:3  52  11.61 

1.8293 

0  56  48.6 

14.804 

7 

22  26  55.35 

1.8249 

10  15  13.2 

13.499 

7 

23  54    1.42 

1.8311 

1  11  37.1 

14.812 

8 

22  28  44.80 

1.8235 

10    1  41.9 

13.544 

8 

23  55  51.34 

1.8330 

1  26  26.0 

14J)18 

9 

22  30  34.17 

1.8221 

9  48    7.9 

13.589 

9 

23  57  41.38 

1.8350 

1  41  15.3 

14.824 

10 

22  32  23.45 

1.8908 

9  34  31.2 

13.63;f 

10 

23  59  31.54 

1.8370 

1  56    4.9 

14.829 

11 

22  34  12.66 

1.8195 

9  20  51.9 

13.678 

11 

0    1  21.82 

1.8391 

2  10  54.8 

14.834 

12 

22  36    1.79 

1.8182 

9    7    9.9 

13.721 

12 

0    3  12.23 

1.8413 

2  25  45.0 

14.837 

13 

22  37  50.85 

1.8171 

8  53  25.4 

13.762 

13 

0    5    2.77 

1.8435 

2  40  ;^5.3 

14.839 

14 

22  39  39.84 

1.8160 

8  39  38.5 

13.803 

14 

0    6  53.45 

1.8458 

2  55  25.7 

14.840 

15 

22  41  28.77 

1.8150 

8  25  49.1 

13.843 

15 

0    8  44.27 

1.84^ 

3  10  16.1 

14.840 

16 

22  43  17.64 

1.8141 

8  11  57.3 

13.882 

16 

0  10  35.23 

1.8507 

3  25    6.5 

14.840 

17 

22  45    6.46 

1.8132 

7  58    3.2 

13.921 

17 

0  12  26.35 

1.8532 

3  39  56.9 

14.838 

18 

22  46  55.22 

1.8123 

7  44    6.8 

13.959 

18 

0  14  17.62 

1.8558 

3  54  47.1 

14.835 

19 

22  48  43.94 

1.8116 

7  30    8.1 

13.997 

19 

0  16    9.05 

1.8585 

4    9  37.1 

14.832 

20 

22  50  32.61 

1.8108 

7  16    7.2 

14.034 

20 

0  18    0.64 

1.8613 

4  24  26.9 

14.827 

21 

22  52  21.24 

1.8102 

7    2    4.1 

14.070 

21 

0  19  52.40 

1.8642 

4  39  16.3 

14J«^1 

22 

22  54    9.84 

1.8097 

6  47  58.8 

14.105 

22 

0  21  4434 

1.8671 

4  54    5.4 

14.814 

23 

22  55  58.41 
TUI 

1.8092 

CSDA 

S.  6  33  51.5 
Y  10. 

14.138 

23 

0  23  36.45 
THU 

1.8700 

RSDJ 

N.  5    8  54.0 
LY  12. 

14.806 

0 

22  57  46.95 

1.8088 

S.  6  19  42.2 

14.172 

0 

0  25  28.74 

1.8731 

N.  5  23  42.1 

1 
14.797  ' 

1 

22  59  35.47 

1.8065 

6    5  30.9 

14.905 

1 

0  27  21.22 

1.8763 

5  38  29,6 

14.787 

2 

23    1  23.97 

1.8082 

5  51  17.6 

14.237 

2 

0  29  13.89 

1.8795 

5  53  16.6 

14.777  1 

3 

23    3  12.46 

1.8080 

5  37    2.4 

14.268 

3 

0  31    6.76 

1.8838 

6    8    2.9 

14.765 

4 

23    5    0.93 

1.8078 

5  22  45.4 

14.298 

4 

0  32  59.a3 

1.8862 

6  22  48.4 

14.752 

5 

23    6  49.40 

1.8078 

5    8  26.6 

14.328 

5 

0  34  5:3.10 

1.8895 

6  37  33.1 

14.737 

6 

23    8  37.87 

1.8078 

4  54    6.0 

14.357 

6 

0  36  46.57 

1.8930 

6  52  16.9 

14.722 

7 

23  10  26.34 

1.8079 

4  39  43.7 

14.385 

7 

0  38  40.26 

1.8967 

7    6  59.7 

14.706 

8 

23  12  14.82 

1.8080 

4  25  19.8 

14.413 

8 

0  40  34.17 

1.9003 

7  21  41.6 

14.689  ' 

9 

23  14    3.30 

1.8082 

4  10  54.2 

14.440 

9 

0  42  28.30 

1.9041 

7  36  22.4 

14.670 

10 

23  15  51.80 

1.8085 

3  56  27.0 

14.465 

10 

0  44  22.6(> 

1.9079 

7  51    2.0 

14.650 

11 

23  17  40.32 

1.8089 

3  41  58.4 

14.489 

11 

0  46  17.25 

1.9116 

8    5  40.4 

14.099 

12 

23  19  28.87 

1.8093 

3  27  28.3 

14.514 

12 

0  48  12.08 

1.9158 

8  20  17.5 

14.607 

13 

23  21  17.44 

1.8098 

3  12  56.7 

14.537 

13 

0  50    7.15 

1.9198 

8  34  53.2 

14.584  , 

14 

23  23    6.05 

1.8104 

2  58  23.8 

14.55*9 

14 

0  52    2.46 

1.9239 

8  49  27.6 

14.561 

15 

23  24  54.69 

1.8110 

2  43  49.6 

14.581 

15 

0  .53  58.02 

1.9281 

9    4    0.5 

14.535 

16 

23  26  43.37 

1.8118 

2  29  14.1 

14.602 

16 

0  55  53.83 

1.9323 

9  18  31.8 

14.508  1 

17 

23  28  32.10 

1.8126 

2  14  37.3 

14.622 

17 

0  57  49.90 

1.9367 

9  a3     1.4 

14.480 

18 

24  30  20.88 

1.8134 

I  59  59.4 

14.641 

18 

0  59  46.2:i 

1.9411 

9  47  2J).4 

14.452 

19 

23  32    9.71 

1.8143 

1  45  20.4 

14.659 

19 

1     1  42.83 

1.9456 

10     1  55.6 

14.421 

20 

23  33  58.60 

1.8153 

1  30  40.3 

14.677 

20 

1    3  30.70 

1.9501 

10  16  19.9 

14..189 

21 

23  35  47.55 

1.8163 

1  15  59.1 

14.694 

21 

1    5  36.84 

1.9547 

10  30  42.3 

14JJ57 

22 

23  37  36.56 

1.8175 

1     1  17.0 

14.709 

22 

1    7  34.26 

1.9594 

10  45    2.7 

14U»3 

23 

23  39  25.65 

1.8187 

0  46  34.0 

14.724 

23 

1    9  31.97 

1.9642 

10  59  21.0 

14.388 

24 

23  41  14.81 

1.8200 

S.  0  31  50.1 

14.738 

24 

1  11  29.96 

1.9690 

N.ll  13  37.2 

14JSS3 
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1 
1 

1 

GREE^  WICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Floar. 

i 

RijlhtAaceuBioii. 

DifT. 
forlni. 

Declination. 

Diff. 
for  1  ni. 

ITonr. 

Ri<>;1itA8Cen8ion. 

Die 

forlni. 

Declination. 

Dift. 
for  1  ni. 

FR 

WAY 

• 

13. 

SUNDAY  15. 

b    m      8 

B 

O          1          It 

// 

h    m      8 

8 

O           /           // 

II 

0 

1  11  29.96 

1.9690 

N.ll  13  37.2 

14.353 

0 

2  52  45.12 

3.3688 

N.21  29  31.6 

10.843 

1 

1  13  28.25 

1.9rJ9 

11  27  51.2 

14.314 

1 

2  55     1.47 

2.2760 

•21  40  18.9 

10.733 

2 

1  15  26.83 

1.9788 

11  42    2.9 

14.174 

2 

2  57  18.24 

3.2831 

21  50  59.6 

10.623 

3 

1  17  25.71 

1.9838 

11  56  12.1 

14.133 

3 

2  59  35.44 

3.3902 

22    1  33.6 

10.510 

4 

1  19  24.89 

1.9889 

12  10  18.9 

14.093 

4 

3     1  53.07 

3.3974 

22  12    0.8 

10.397 

5 

1  21  24.38 

1.9943 

12  24  23.2 

14.050 

5 

3    4  11.13 

3.3046 

22  22  21.2 

10.383 

6 

1  23  24.19 

1.9994 

12  38  24.9 

14.006 

6 

3    6  29.62 

3.3117 

22  32  34  7 

10.166 

7 

1  25  24.31 

3.0047 

12  52  23.9 

13.960 

7 

3    8  48.54 

3.3189 

22  42  41.1 

10.047 

8 

1  27  24.75 

3.0101 

13    6  20.1 

13.913 

8 

3  11     7.89 

3.3261 

22  52  40.3 

9.937 

9 

1  29  25.52 

3.0156 

13  20  13.5 

13.865 

9 

3  13  27.67 

3.3332 

23    2  32.3 

9.805 

10 

1  31  26.62 

3.0311 

13  34    3.9 

13.815 

10 

3  15  47.88 

3..3403 

23  12  16.9 

9.683 

11 

1  33  28.05 

3.0366 

13  47  51.3 

13.764 

11 

3  18    8.51 

3.3474 

23  21  54.1 

9.557 

12 

1  35  29.81 

3.0333 

14     1  35.6 

13.713 

12 

3  20  29.57 

3.3545 

23  31  23.7 

9.430 

13 

1  37  31.91 

3.0379 

14  15  16.7 

13.&')8 

13 

3  22  51.05 

3.3616 

23  40  45.7 

9.303 

14 

1  39  34.36 

3.0437 

14  28  54.6 

13.603 

14 
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S.  0    1    4.0 

16.793 

7 

10    5    3.20 

8.1980 

12  47    6.8 

15.317 

7 

11  46  57.84 

8.0795 

0  17  51.4 

16.787 

8 

10    7  14.95 

8.1937 

12  31  45.7 

15.385 

8 

11  49    2.59 

3.0790 

0  34  38.4 

16.779 

9 

10    9  26.45 

8.1895 

12  16  20.6 

15.451 

9 

11  5!    7.32 

8.0787 

0  51  24.9 

16.770 

10 

10  11  37.69 

8.1853 

12    0  51.6 

15.516 

10 

11  53  12.03 

8.0784 

1    8  10.8 

16.760 

11 

10  13  48.69 

3.1813 

11  45  18.7 

15.579 

11 

11  .55  16.72 

8.0788 

1  24  56.1 

16.746 

12 

10  15  59.44 

8.1778 

11  29  42.1 

15.640 

12 

11  57  21.41 

3.0781 

1  41  40.6 

16.734 

13 

10  18    9.95 

8.1739 

11  14    1.9 

15.700 

13 

11  59  26.09 

8.0780 

1  58  24.2 

16.719 

14 

10  20  20.23 

8.1683 

10  58  18.1 

15.759 

14 

12    1  30.77 

3.0781 

2  15    6.9 

16.703 

15 

10  22  30iJ7 

8.1655 

10  42  30.8 

15.816 

15 

12    3  35.46 

8.0788 

2  31  48.6 

16.686 

16 

10  24  40.09 

8.1618 

10  26  40.2 

15.870 

16 

12    5  40.15 

8.0763 

2  48  29.2 

16.686 

17 

10  26  49.69 

8.1588 

10  10  46.4 

15.993 

17 

12    7  44.86 

3.0786 

3    5    8.5 

16.644 

18 

10  28  59.07 

8.1546 

9  54  49.4 

15.975 

18 

12    9-49.59 

8.0790 

3  21  4a5 

16.638 

19 

10  31    8.24 

8.1511 

9  38  49.4 

16.035 

19 

12  11  54.34 

8.0794 

3  38  23.1 

16.598 

20 

10  33  17.20 

8,1477 

9  22  46.4 

16.074 

20 

12  13  59.12 

8.0799 

3  54  58.2 

16.573 

21 

10  35  25.96  8.1443 

9    6  40.5 

16.133 

21 

12  16    3.93 

8.0805 

4  11  31.8 

16.546 

22 

10  37  34.52 

8.1411 

8  50  31.8 

16.167 

22 

12  18    8.78 

3.0813 

4  28    3.7 

16.517 

23 

10  39  42.89 

8.1378 

8  34  20.5 

16.810 

23 

12  20  13.67 

3.0819 

4  44  33.9 

16.487 

24 

10  41  51.06 

8.1347 

N.  8  18    6.6 

16.353 

24 

12  22  18.61 

8.0887 

S.  5    1    2.2 

16.456 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Declination. 


Diff. 
fori  in. 


Hoar. 


Riglit  Ascension. 


Diff. 
for  1  m.' 


Declination. 


Die 
for  I  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  25. 


h     m      8 

8 

0 

12  22  18.61 

90)897 

1 

12  24.23.60 

{  8.0836 

2 

12  26  28.64 

1  9.0846 

3 

12  28  33.75 

j  9.0857 

4 

12  30  38.92 

1  9.0868 

5 

12  32  44.16 

9.0879 

6 

12  34  49.47 

9.0899 

7 

12  36  54.86 

9.000& 

8 

12  39    0.33 

9.0919 

9 

12  41    5.89 

9.0934 

10 

12  43  11.54 

9.0949 

11 

12  45  17J28 

9M9& 

J2 

12  47  23.1-^ 

9.0989 

13 

12  49  29.06 

9.0999 

14 

12  51  35.11 

9.1018 

15 

12  53  41.27 

9.1037 

16 

12  55  47..'>5 

9.1056 

17 

12  57  53.94 

9.1075 

18 

13    0    0.45 

9.1096 

19 

13    2    7.09 

9.1117 

20 

13    4  ia86 

9.U38 

21 

13    6  20.75 

9.1160 

22 

13    8  27.78 

9.1184 

23 

13  10  .34.96 

9.1908 

s. 


o 

5 


5 
5 
5 

6 


7 
7 

7 


1 

17 

33 

50 

6 

622 

6  39 

6  55 

7  11 
27 
43 
59 

8  15 
8  31 

8  47 

9  3 
9  19 
9  34 
9  50 

10  6 
10  21 
10  37 
10  52 
S.11    8 


THURSDAY  26. 


// 


2.2 
28.6 
5;j.0 
15.2 
35.2 
53.0 

8.4 
21.3 
31.7 
39.4 
44.4 
46.6 
45.8 
42.0 
35.2 
25.2 
11.9 
55.3 
35.3 
11.7 
44.5 
13.7 
39.1 

0.6 


13  12 
13  14 
13  16 
13  19 
13  21 
13  23 
13  25 
13  27 
13  29 
13  31 
13  34 
13  36 
13  38 
13  40 
13  42 
13  44 
13  47 
13  49 
13  51 
13  53 
13  55 

13  57 

14  0 
14  2 
14    4 


42.28 

9.1939 

S.1 

49.74 

9.1957 

57.36 

9.19^ 

5.13 

9.1308 

13.06 

9.1334 

21.14 

9.1360 

29.38 

9.1388 

37.79 

9.1416 

46.37 

9.1444 

55.12 

9.1473 

4.04 

9.1509 

13.14 

9.1531 

22.41 

9.1561 

31.87 

9.1599 

41.51 

9.1699 

51.33 

2.1653 

1.34 

9.1685 

11. .55 

9a717 

21.95 

9.1749 

32.54 

9.1789 

43.33 

9.1814 

54.31 

9.1847 

5.49 

9.1881 

16.88 

9.1915 

28.47 

91948 

S.l 

23 
38 
53 

8 
23 
38 
53 

8 


3  23 
3  37 

3  52 

4  6 
4  21 


4 
4 
5 
5 


35 

49 

3 

17 

31 

45 

59 

13 

6  26 

6  40 

6  53 

7  6 


18.1 
31.6 
41.0 
46.2 
47.1 
43.6 
35.7 
23.2 

6.1 
44.3 
17.7 
46.2 

9.7 
28.1 
41.5 
49.7 
52.6 
50.1 
42.2 
28.7 

9.6 
44.9 
14.4 
38.0 
55.7 


16.456 
16.493 
16.388 
16.359 
16.315 
16J977 
16.936 
16.194 
16.151 
16.106 
16.060 
16.019 
i5J)69 
15.919 
15.860 
15.806 
15.751 
15.605 
15.637 
15.577 
15.517 
15.455 
15.391 
15.395 


15.958 
15.191 
15.199 
15.051 
14.978 
14.905 
14.830 
14.753 
14.676 
14.597 
14.516 
14.433 
14.349 
14.965 
14.180 
14.099 
14.003 
13.913 
13.899 
13.729 
13.635 
13.540 
13.449 
13.344 
13.945 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


FRIDAY  27. 


h 

14 
14 
14 


m 

4 

6 

8 


14  11 
14  13 


14 
14 


15 
17 


14  19 
14  22 
14  24 
14  26 
14  28 
14  31 
14  33 
14  35 
14  37 
14  40 
14  42 
14  44 
14  46 
14  49 
14  51 
14  53 
14  55 


28.47 

40.26 
52.26 

4.46 
16.87 
29.49 
42.31 
55.34 

8,59 
22.05 
35.72 
49.60 

3.69 
17.99 
32.50 
47.23 

2.17 
17.32 
32.68 
48.25; 

4.03! 
20.02 
36.21 
52.61 


8 

9.1948 

9.1989 

9.9017 

2.9051 

9J»86 

9Jil90 

9.9154 

9.9190 

9.9996 

9.9961 

9.9396 

9.9331 

9.9366 

9.9401 

9.9437 

9.9479 

9.9507 

9.9549 

9.9577 

9.9619 

3.9647 

9.9689 

9.9716 

9.9751 


S.17  6 
17  20 
17  33 
17  46 

17  59 

18  11 
18  24 
18  37 

18  49 

19  1 
19  14 
19  26 
19  38 

19  50 

20  1 
20  13 
20  25 
20  36 
20  47 

20  59 

21  10 
21  21 
21  31 

S.21  42 


// 


55.7 

7.4 
13.0| 
12.5 

5.7 
52.6; 
33.2' 

7.3 
34.8; 
55.8i 
10.1  j 
17.6. 
18.3 
12.1 
59.0 
38.8 
11.5 
37.1 
55.4 

6.4 
10.1 

6.3 
55.0 
36.2 


SATURDAY  28. 


14  58 

15  0 


15 
15 
15 
15 
15 
15 


2 

5 

7 

9 

11 

14 


15  16 
15  18 
15  21 
15  23 
15  25 
15  28 
15  30 
15  32 
15  35 
15  37 
15  39 
15  42 
15  44 
15  46 
15  49 
15  51 
15  53 


9.22 
26.a3 
43.04 

0.25 
17.66 
35.27 
53.07 
11.07 
29.25 
47.62 

6.17 
24.91 
43.a3 

2.92 
22.19 
41.6:3 

1.24 
21.01 
40.95 

1.05 
21.29 
41.08 

2.22 
22.90 
43.7:3 


9.9785 
9.9818 
9.9859 
9.9885 
9.9918 
9.9951 
9.9983 
9.3015 
9.3046 
9.3077 
9.3106 
9.3138 
9.3167 
9.3197 
9.3996 
3m1954 
9.3989 
9.3309 
9.3336 
9.3369 
9.3386 
9.3411 
9.3^135 
9.3459 
9.3489 


8.21 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 

S25 


53 
3 
13 
24 
34 
44 


9.8 

35.7 

53.8 

4.1 

6.5 

1.1 

53  47.7 

3  26.2 

12  56.6 

22  18.9 

31  33.0 
40  38.9 
49  36.4 
58  25.5 

7  6.3 
15  38.7 
24  2.6 

32  17.9 
40  24.6 
48  22.7 
56  12.1 

3  52.8 
11  24.8 
18  48.0 
26  2.3 


u 

3J945 
3.144 
3.049 
9.999 
9.834 
19.799 
9U»9 
9J>13 
9.404 
9.994 
9.189 
9.068 
1354 
1.839 
1.792 
1.604 
1.486 
13% 
1.944 
1.199 
0.999 
0.874 
0.749 
0.633 


10.496 
10.367 
10.937 
10.106 

9.843 

9.709 

9.574 

9.439 

9.303 

9.167 

9.098 

8.000 

8.7^ 

6.610 

8.469 

8.397 

8.183 

6.040 

7.896! 

7.731 

7.606 

7.460 

7.313 

7.165 
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THE  MOON'S  RIGHT  A80ENSI0N  AND  DECLINATION. 


Hour. 


Right  ikacennion. 


Diff. 
for  1  in. 


DeoliDAtlon. 


Biff, 
fori  ID. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9^ 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  29. 


b  m 
15  53 
15  56 

15  56 

16  0 


Id 
16 
16 


3 
5 
7 


16  10 
16  12 
16  14 
16  17 
16  19 
16  22 
16  24 
16  26 
16  29 
16  31 
16  33 
16  36 
16  38 
16  41 
16  43 
16  45 
16  48 
16  50 


43.73 

4.69 
25.77 
46.98 

8.31 
29.75 
51.30 
12.96 
34.72 
56.58 
18.53 
40.56 

2.67 
24.86 
47.11 

9.43 
31.81 
54.24 
16.72 
39.24 

1.80 
24.38 
46.99 

9.62 
32.251 


• 

9.3489 
9.3503 
9.3SQ4 
9..%45 
9.3564 
9.3583 
9.3601 
9.3618 
9.3835 
9.3651 
9.3665 
9J»76 
9.3601 
9.3703 
9.3714 
9.3795 
9.3734 
9.3749 
9.3750 
9.3757 
9.3769 
9.3766 
9.3770 
9.3779 
9.3773 


S.25  26 

25  33 
25  40 
25  46 
25  53 
26 
26 


0 
6 


26  12 
26  18 
26  24 
26  30 
26  35 
26  41 
26  46 
26  51 
26  56 


27 
27 


1 
6 


27  10 
27  14 
27  19 
27  23 
27  27 
27  30 
S.27  34 


u 

2.3 

7.8 

4.4 
52.0 
30.7 

0.4 
21.0 
32.61 
35.1 
28.5 
12.8 
47.9 
13.8 
30.5 
:}8.0 
36.3 
25.3 

5.1 
35.61 
56.8 

8.7 
11.3 

4.5 
48.4 
23.0i 


7.165 

7.017 

6.868 

6.719 

6.570 

6.419 

6.968 

6.1 17 

5.966 

5.814 

5.669 

5.508 

5.355 

5.909 

5.048 

4.804 

4.740 

4.586 

4.431 

4.976 

4.191 

3.965 

3.800 

3.654 

3.408 


Honr. 


Right  A  scenftioD. 


Diff. 
for  1  m. 


DecUnfttioii. 


Diff. 
for  1  m. 


MONDAY  30. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m 

16  50 
16  52 
16  55 
16  57 


17 
17 
17 
17 

17 


0 
2 
4 
7 

9 


17  11 
17  14 


17 
17 


16 
19 


17  21 
17  23 
17  26 
17  28 
17  30 
17  33 
17  35 
17  37 
17  40 
17  42 
17  45 
17  47 


32.25 
54.89 
17.53 
40.17 

2.79 
25.40 
47J98 
10.53 
33.04 
55.51 
17.93 
40.30 

2.60 
24.84 
47.00 

9.08 
31.07 
52.97 
14.77 
36.47 
58.05 
19.52 
40.87 

2.09 
23.171 


B 

9.3773 
9.3773 
9.3773 
9.3779 
9J760 
9.3766 
9b3Mi 
9.3755 
9.3748 
2.3741 
9.3730 
9.3799 
9.3719 
9J700 
9.3687 
9.3673 
9;3668 
9.3649 
9.3695 
9.3607 
9.3588 
9.3566 
9.3547 
9.3595 
9J509 


S.27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

S.28 


23.0 
48.2 
4.1 
10.7 
7.9 
4d55.7 
52  34.2 
3.4 
23J2 
33.7 
34.9 
26.8 
9.4 
42.7 
6.7 
21.5 
10  27.0 

11  2a3 

12  10.4 

12  48.3 

13  17.0 
13  36.6 
13  47.1 
13  48.5 
13  40.8 


34 
37 
41 

44 
47 


55 

57 
.59 
1 
3 
5 
6 
8 
9 


II 

3.498 
3.343 
3.188 
3.039 
9.875 
9.719 
9.564 


9J259 
9.007 
1.049 
1.787 
1.639 
1.477 
1.393 
1.160 
1.015 
0.869 
0.708 
-0.555 
0.403 
0.951 
H)U)00 
40.059 
0.908 


PHASES  OF  THE  MOON. 


<C  Last  Quarter, 5  4  29.8 

#  NenrMoon, 13  5  49.9 

3)  First  Quarter, 20  7  37.0 

O  Full  Moon, .     . 27  4  36.0 


<C  Apogee, 7 

<C  Perigeei 22 


h 

0.0 
4.2 
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LUNAK  DISTANCES. 

star's  Name 

P.L 

P.L. 

• 

P.L. 

1 

P.L. 

^1 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

1 

Positioii. 

Diff. 

O          /         /» 

87  13  43 

Dur. 

Diff. 

Diff. 

Regulus 

W. 

O          t        /' 

85  35  10 

2616 

9639 

88  51  54 

9649 

O          /        // 

90  29  43 

9606  . 

Spica 

W. 

31  35  42 

seal 

33  14    9 

9637 

34  52  14 

9653 

36  29  57 

9669 

■ 

Jupiter 

E. 

39  44  47 

3660 

38    7  40 

9700 

36  31    0 

9790 

34  54  47 

9741 

• 

Mara 

E. 

56  24  59 

9849 

54  51  26 

9859 

53  18  15 

9877 

51  45  27 

9804 

a  Aquilie 

E. 

72  13    4 

3461 

70  51  56 

3494 

69  31  25 

3999 

68  11  3:) 

XSo 

Sun 

E. 

137  58  17 

9963 

136  27  18 

9980 

134  56  40 

9997 

133  26  24 

9015 

2 

Rep;uluB 
Spica 

W. 

98  33  18 

9746 

100    8  57 

9761 

101  44  16 

9776 

103  19  15 

9799 

W. 

44  33  12 

9748 

46    8  48 

9763 

47  44    4 

9779 

49  19    0 

9794 

Jupiter 

E. 

27    0  52 

9856 

25  27  37 

9883 

23  54  57 

9919 

22  22  54 

9944 

Mara 

E. 

44    7    0 

9981 

42  36  24 

9998 

41    6    9 

3015 

39  36  15 

3039 

a  Aquilie 

E. 

61  42  52 

3778 

60  27  27 

3896 

59  12  52 

3878 

57  59  10 

3931 

Saturn 

E. 

97  39  37 

9787 

96    4  52 

9809 

94  30  27 

9816 

92  56  22 

9833 

(I  Pegasi 

E. 

105  56  40 

9968 

104  26  12 

3000 

102  52  59 

3019 

101  26    1 

3095 

Sun 

E. 

126    0  26 

3101 

124  32  17 

3117 

123    4  28 

3133 

121  36  59 

3150 

3 

Spica 
Mara 

W. 

57    8  54 

9864 

58  41  59 

9877 

60  14  47 

9800 

ei  47  18 

9009 

E. 

32  11  51 

3113 

30  43  57 

3199 

29  16  23 

3144 

27  49    7 

3160 

a  Aquilie 

E. 

52    5    7 

4959 

50  57  30 

4330 

49  51    5 

4411 

48  45  54 

4580 

Fouiaihaut 

E. 

72    7  10 

3174 

70  40  30 

3194 

69  14  14 

3914 

67  48  21 

3934 

Saturn 

E. 

85  10  44 

9904 

83  38  30 

9918 

82    634 

9931 

80  34  54 

9944 

a  Pegasi 

E. 

94    0    5 

3087 

92  31  40 

3101 

91    3  31 

3113 

89  35  37 

3196  . 

Sun 

E. 

114  24  19 

3996 

112  58  41 

3941 

111  33  20 

3954 

110    8  15 

3968  ' 

4 

Spica 

W. 

69  26    7 

9959 

70  57  11 

9969 

73  28    2 

9979 

73  58  41 

9969 

Antares 

W. 

23  31  59 

9960 

25    3    2 

9969 

26  33  53 

9979 

28    4  32 

9988 

Fomalhaut 

E. 

60  44  55 

xm 

59  21  27 

3360 

57  58  25 

3383 

56  35  49 

3407 

Saturn 

E. 

73    0  26 

3001 

71  30  15 

3011 

70    0  16 

3099 

68  30  30 

3030 

a  Pegasi 

E. 

82  19  56 

3188 

80  53  32 

3900 

79  27  23 

^19 

78    1  28 

3ae4 

Sun 

E. 

103    6  40 

3330 

101  43    3 

3341 

100  19  39 

3351 

98  56  27 

3362 

5 

Spica 

W. 

81  29  12 

3098 

82  58  50 

3034 

84  28  20 

3041 

85  57  42 

3046 

Autai-es 

W. 

35  35    7 

3097 

37    4  46 

3004 

38  34  16 

3040 

40    3  39 

3045 

Fomalhaut 

E. 

49  49  52 

3540 

48  30  12 

3571 

47  11    6 

3604 

45  52  36 

9638 

Saturn 

E. 

61    4  21 

3071 

59a5  36 

3078 

58    6  59 

3084 

56  38  30 

3090 

a  Pegasi 

E. 

70  55  21 

3989 

69  30  48 

3994 

68    6  29 

3305 

66  42  23 

3317 

Sun 

E. 

92    3    9 

3405 

90  40  58 

3419 

89  18  55 

3418 

87  56  59 

9495 

6 

Ad  tares 

W. 

47  29    7 

3065 

48  57  59 

3069 

50  26  47 

3070 

51  55  33 

S079 

Jupiter 

W. 

22  40  36 

3196 

24    6  50 

3186 

25  33  16 

3178 

26  59  52 

3170 

Fomalhaut 

E. 

39  30  20 

3858 

38  16  18 

3915 

37    3  13 

3977 

35  51  11 

4046 

Saturn 

E. 

49  17  37 

3111 

47  49  41 

3114 

46  21  48 

3116 

44  53  58 

3119 

a  Pegasi 

E. 

59  45  18 

3377 

58  22  35 

3369 

57    0    6 

3409 

55  37  52 

3415 

Sun 

E. 

81    8  54 

3447 

79  47  31 

3450 

78  26  11 

3453 

77    4  54 

3455 

7 

Antares 

W. 

59  19    4 

3073 

60  47  46 

3079 

62  16  30 

3070 

63  45  16 

3060 

Jupiter 

W. 

34  14  50 

3149 

35  42    9 

3137 

37    9  34 

3139 

38  37    5 

3196 

Mara 

W. 

13  46    0 

3405 

15    8  11 

3390 

16  30  39 

3376 

17  53  23 

3365 

Saturn 

E. 

37  35  16 

3199 

36    7  33 

3191 

34  39  49 

3191 

33  12    5 

3119 

a  Pegasi 

E. 

48  50  49 

3496 

47  30  20 

3515 

46  10  13 

3536 

44  50  29 

3559 

Sun 

E. 

70  18  52 

3457 

68  57  40 

3455 

67  36  26 

3454 

66  15  11 

3453 

8 

Antares 

W. 

71    9  52 

3059 

72  39    1 

3047 

74    8  15 

3043 

75  37  35 

3097 

XIV. 
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GREElsi  WICH  MEAN  TIME. 

LUNAB  DISTANCES. 

11 

SUff's  Name 

• 

Midnight. 

P.L. 
of 

XVh. 

P.L. 

of 

XVliP*. 

P.L. 
of 

XXIii. 

P.L. 

or 

^ 

1 

PoBition. 

Diff. 

Diflf. 

Dlff. 

Diff. 

1 

Repilus 

W. 

O         in 

92    7    9 

96ifi 

93  44  13 

9698 

95  20  56 

9713 

O           /        </ 

96  57  18 

9730 

Spica 

w. 

38    7  19 

9685 

39  44  19 

9701 

41  20  58 

9717 

42  57  15 

9739 

Jupiter 

E. 

33  19    2 

9763 

31  43  45 

9785 

30    8  57 

9808 

28  34  39 

9831 

Mai's 

E. 

50  13     1 

9919 

48  40  58 

9930 

47    9  17 

9947 

45  37  58 

9964 

a  Aquil» 

E. 

06  52  22 

3605 

65  33  53 

3645 

64  16    7 

3687 

62  59    6 

3731 

Sun 

E. 

131  56  30 

309S 

130  26  57 

3050 

128  57  46 

3067 

127  28  50 

3083 

2 

Regulus 

W. 

104  53  54 

9&06 

106  28  14 

9891 

108    2  15 

9835 

109  a5  58 

9849 

Spica 

W. 

50  53  36. 

9808 

52  27  53 

9899 

54    1  52 

9837 

55  35  32 

9851 

Jupiter 

E. 

20  51  31 

9979 

19  20  52 

3019 

17  51     3 

3066 

16  22  12 

3196 

Mars 

E. 

38    6  42 

3048 

36  37  29 

3065 

a5    8  37 

3081 

33  40    4 

3007 

a  Aquilee 

E. 

56  46  22 

3988 

55  34  31 

4049 

54  23  40 

4113 

53  13  51 

4181 

SaturD 

E. 

91  22  37 

9848 

89  49  11 

9869 

88  16    4 

9876 

86  m  15 

9881 

a  Pegnsi 

E. 

99  56  19 

3037 

98  26  m 

3050 

96  57  41 

3069 

95  28  45 

3075 

Sun 

E. 

120    9  50 

3166 

118  43    0 

3181 

117  16  28 

31»7 

115  50  15 

3911 

3 

Spica 
Mars 

W. 

6:3  19  34 

9015 

64  51  34 

9997 

66  23  19 

9098 

67  54  50 

9949 

E. 

26  22  10 

3176 

24  55  32 

3199 

23  29  13 

390O 

22    3  14 

3995 

a  Aquilae 

E. 

47  42    2 

4593 

46  39  31 

4695 

45  38  27 

4804 

44  38  54 

4991 

Foinalliaut 

E. 

66  22  52 

3993 

64  57  46 

3975 

63  33    5 

3999 

62    8  48 

3310 

Saturn 

E. 

79    3  31 

9956 

77  32  23 

9968 

76    1  30 

9979 

74  30  51 

9990 

a  Pegasi 

E. 

88    7  59 

3138 

86  40  36 

3151 

85  13  28 

3163 

83  46  35 

3175 

Sun 

E. 

108  43  26 

3989 

107  18  53 

3994 

105  54  34 

3306 

104  30  30 

3319 

4 

Spica 

W. 

75  29    8 

9997 

76  59  24 

3005 

78  29  30 

3014 

79  59  26 

3099 

Antares 

W. 

29  35    0 

9997 

31     5  17 

3006 

32  35  23 

3013 

34    5  20 

3091 

Fomalliaiit 

E. 

55  13  40 

3431 

53  51  59 

3457 

52  30  47 

3483 

51  10    4 

3511 

Saturn 

E. 

67    0  55 

3039 

65  31  31 

3048 

64    2  18 

3056 

62  33  15 

3064 

a  Pegasi 

E. 

76  35  47 

3938 

75  10  20 

3947 

73  45    7 

3959 

72  20    7 

'jtm 

Sun 

E. 

97  33  27 

3371 

96  10  37 

3980 

94  47  58 

3380 

93  25  29 

2asn 

5 

Spica 

W. 

87  26  58 

3O09 

88  56    7 

3056 

90  25  11 

3060 

91  54  10 

3063 

Antares 

W. 

41  32  56 

3061 

43    2    6 

3095 

44  31  11 

3058 

46    0  11 

3069 

FomaUiaut 

E. 

44  34  43 

3876 

43  17  30 

37[6 

42    1    0 

3760 

40  45  15 

3807 

Saturn 

E. 

55  10    8 

3096 

53  41  52 

3100 

52  13  42 

3104 

50  45  37 

3108 

a  Pegasi 

E. 

65  18  31 

3398 

63  54  52 

'S3a» 

62  31  26 

3398 

61    8  15 

3365 

Sun 

E, 

86  35  11 

3431 

85  13  29 

34S6 

83  51  52 

3440 

82  30  21 

3444 

6 

Antares 

W. 

53  24  17 

3073 

54  52  59 

3073 

56  21  41 

3074 

57  50  22 

3073 

Jupiter 

W. 

28  26  37 

3163 

29  53  30 

3158 

31  20  30 

3159 

32  47  37 

3147 

Foinalhaut 

E. 

34  40  17 

4195 

33  30  39 

4911 

32  22  23 

4300 

31  15  39 

4490 

Saturn 

E. 

43  26  11 

3190 

41  58  26 

3191 

40  30  42 

3199 

39    2  59 

3199 

a  Pegasi 

E. 

54  15  53 

3430 

^  54  10 

3446 

51  32  45 

3469 

50  11  38 

3478 

Sun 

E. 

75  43  40 

3496 

74  22  27 

3457 

73    1  15 

3458 

71  40    4 

3457 

7 

Antares 

W. 

a5  14    4 

3066 

66  42  55 

3063 

68  11  50 

3060 

69  40  49 

3096 

Jupiter 

W. 

40    4  43 

3191 

41  32  27 

3116 

43    0  17 

3110 

44  28  14 

3104 

Mars 

W. 

19  16  20 

3354 

20  39  29 

3345 

22    2  49 

3336 

23  26  19 

3398 

Saturn 

E. 

31  44  19 

3118 

30  16  31 

3116 

28  48  41 

3114 

27  20  ^ 

3111 

a  Pegasi 

E. 

43  31  10 

3584 

42  12  18 

3619 

40  53  57 

3643 

39  36    9 

3677 

Sun 

E, 

64  53  54 

3450 

63  32  34 

3447 

62  11  n 

'JAAA 

60  49  44 

3440 

8 

Antares 

W. 

77    7    2 

3oai 

78  36  36 

3096 

80    6  17 

3010 

81  36    6 

9019 

70 
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LUNAR  DISTANiJhX 

8 

star's  Name 

and 

Poeition. 

Noon. 

P.L. 

of 

Diff. 

lllh. 

P.L, 

of 
Diff. 

3099 
3313 
3431 

Vlh. 

P.L. 

of 

Diff. 

IXb. 

> 

P.L. 

of 
Diff. 

Jupiter 
Mare 

Suit 

W. 
W. 
E. 

Oil' 

45  56  19 
24  49  56 
59  28  13 

3006 
3390 
3436 

O           /        // 

47  24  31 
26  13  46 
58    637 

48  52  50 
27  37  43 
56  44  56 

3086 

j;iii5 

3437 

O           /        f* 

50  21  17 
29    1  49 
55  23  10 

3078 
3907 
3491 

9 

Antares 
Jupiter 
a  Aquilce 
Mara 

Sun 

W. 
W. 
W. 
W. 
E. 

83    6    4 
57  45  44 
42  19  33 
36    4  39 
48  32  39 

3005 

3049 
5153 

J3R)0 

3300 

84  36  10 
59  15    5 
43  14  31 
37  29  42 
47  10  11 

9908 
3033 
5095 
3947 
3389 

86    6  25 
60  44  37 

44  11    7 
38  54  56 

45  47  34 

9900 
3085 
4906 
3938 
3374 

87  36  50 
62  14  19 
45    9  17 
40  20  20 
44  24  48 

1 
3063  t 

3016 

4706 

3380   ' 

3367   , 

10 

J«ipiter 
a  Aquile 
Mare 

Sun 

W. 
W. 
W. 
E. 

69  45  38 
50  20  42 
47  30    9 
37  28  44 

9960 
4363 
3160 
3335 

71  16  29 
51  26  37 
48  56  42 
36    5    2 

9960 
4909 
3169 
3318 

72  47  32 
52  33  36 
50  23  28 
34  41  11 

8850 
4390 
3158 
3300 

74  18  48 
53  41  35 
51  50  27 
33  17  10 

8930   1 
4167   ' 
3146 
3300 

11 

Jupiter 
Mare 

Sun 

W. 
W. 
E. 

81  58  26 
59    8  37 
26  14  40 

1 

3887 
3009 
3961 

83  31    2 
60  36  56 
24  49  43 

1 

9876 
3081 
3955 

65    3  52 
62    5  29 
23  24  39 

3865 
3069 
3350 

86  36  56 
63  34  16 
21  59  29 

3854 
3056 
3947  ; 

15 

Sun 

Pollux 

Retgulus 

W. 
E. 

E. 

21  58  36 

64    5  37 

100  57    9 

9017 
9538 
9530 

23  30  33 
62  25  16 
99  16  38 

9001 
3599 
3599 

25    2  50 

60  44  43 
97  35  56 

3687 
3591 
3514 

26  35  25 
59    3  59 
95  55    2 

3873 
3513  ' 
9506  1 

16 

Sun 

Pollux 

Regulus 

W. 

E. 
E. 

34  22  21 

50  37  38 
87  27  47 

3818 
3477 
3467 

35  56  26 
48  55  52 
65  45  47 

3808 
3470 
8460 

37  30  44 
47  13  56 
84    3  38 

2706 
3463 
3453 

39    5  14 
45  31  51 
82  21  19 

1 

8790 
3457  1 
3446  i 

17 

Sun 

Pollux 

Regulus 

W. 

E, 

E. 

47    0  28 
36  59  20 
73  47  21 

9750 
3490 
3414 

48  36    2 
35  16  27 
72    4    6 

3743 
3494 
8408 

50  11  45 
33  33  27 
70  20  43 

3736 
3431 
3409 

51  47  37 
31  50  22 
68  37  11 

3799  ' 
3417  ! 
3396  < 

IS 

Sun 

Aldebaran 

Regulus 

W, 
W- 
E. 

59  49    9 
22  38  21 
59  57  32 

S6B8 
9895 
3370 

61  25  52 
24  10  46 
58  13  14 

3699 
9«fi) 
9364 

63    2  42 
25  44  45 

56  28  46 

3687 
3763 
8350 

64  39  40 
27  20    1 
54  44  15 

3681 
3713 
8355 

W 

SCN 

Aldebaran 

Regius 

Spica 

E. 
E. 

72  46  14 

35  30    4 

45  59  51 

100    1    5 

9657 
9553 
9333 
9333 

74  23  52 
37  10    4 
44  14  40 
98  15  53 

3658 
8539 
3398 
3398 

76    1  37 
38  50  ;)3 
42  29  22 
96  30  35 

8647 
3513 
8394 
8395 

77  39  28 
40  31  28 
40  43  58 
94  45  12 

1 
3643  1 
3485  1 
9^1  1 

3J99 

1 

20 

Sun 

Aldebaran 
Regulus 
Spica 

W. 

E. 

£. 

85  50    4 
49    I  22 
31  55  38 

85  56  59 

9694 
3439 
3303 
9304 

87  28  27 
50  44  11 
30    9  43 
64  11    5 

3691 
3439 
3300 
3300 

69    6  54 
52  27  14 
28  23  43 
82  25    6 

9617 
8413 
8907 

3907 

90  45  26 
S4  10  30 
26  37  39 
80  39    2 

9613 
8405 
9904 
9994 

21 

Sun 

Aldebaran 
Pollux 
Spica 

W- 
W- 

E. 

96  59    8 
62  49  25 
19  20  13 
71  47  42 

3600 
3373 
3334 
9981 

100  38    3 
64  33  38 
21    5  37 
70    1  15 

8508 
3368 
3317 
3978 

102  17    1 
66  17  59 
22  51  12 
68  14  44 

3596 
8864 
8309 
3977 

103  56    1 
68    226 
24  36  56 
66  28  11 

9504 
3359  i 
9303  1 
9975  1 

22 

Sun 

Aldebaran 

Pollux 

w. 
w. 

112  11  36 
76  45  59 
33  27  39 

3588 

3345 
9984 

113  50  47 
78  30  53 
35  14    2 

3568 
8343 
3981 

115  29  59 
80  15  50 
37    0  29 

9568 
3348 
8979 

117    9  11 
82    0  49 
36  46  59 

95en 

9341 
9976 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANC^KH. 

» 

li 

;    8 

star's  Name 

aiicl 

Position. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 
Diff. 

XVUPi. 

P.L. 

of 
Diff. 

3057 
3979 
3403 

XXlb. 

1 

P.L. 

df 

Diff. 

Jupiter 

Mars 

Sun 

W. 
W. 
E. 

5f  49  53 
30  26    4 
54    1  17 

3079 
3988 
3415 

5:3  18  37 
31  50  28 
52  39  18 

3065 

•Jim 

3408 

54  47  30 
33  15    2 
51  17  12 

0          J        n 

56  16  32 
34  39  46 
49  54  59 

3049  ! 

3965 

3397/ 

9 

1 

Autares 
Jupiter 
(X  Aquilae 
Mars 

Sun 

VV. 
W. 
W. 
W. 
E. 

80    7  24 
(j»  44  12 
46    8  55 
41  45  55 
43    1  54 

9074 
2007 
4«07 
3UW 
39G0 

90  38    9 
65  14  16 
47    9  57 
43  11  41 
41  38  51 

9966 
9997 
4604 
3909 
3351 

92    9    4 
66  44  32 
48  12  18 
44  37  39 
40  15  38 

2058 
9988 
4518 
3900 
3343 

93  40  10 
68  14.59 
49  15  54 
40    3  48 
38  52  16 

2948  : 

9979 

4437 

3190 

3334 

1  10 

Jupiter 
a  Aquilin 
Mars 

Sun 

W. 
W. 
W. 
E. 

75  50  17 
54  50  32 
53  17  38 
31  52  59 

9999 

4110 
3138 
3999 

77  21  59 
56    0  24 
54  45    2 

30  28  38 

9918 
4056 
3196 
3984 

78  53  55 
57  11    8 
56  12  40 
29    4    8 

2908 
4006 
3114 
3276 

80  26    4 
58  22  42 
57  40  32 
27  39  28 

9888 
3958 
3104 
3269 

11 

Jupiter 
Mats 

Sun 

W. 
E. 

88  10  14 
65    3  17 
20  34  15 

98« 
3047 
3944 

89  43  47 
66  32  32 
19    8  58 

9831 
3034 
39M 

91  17  34 
68    2    2 
17  43  41 

9891 

3083 
3947 

92  51  35 
69  31  46 
16  18  27 

9809 
30T9 
3253 

15 

» 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

28    8  18 
57  23    4 
94  13  57 

986i 
9505 
9498 

29  41  27 
55  41  58 
92  32  41 

9849 
9498 
9490 

31  14  51 
54    0  42 
90  51  14 

98d8 
9490 
9489 

32  48  29 
52  19  15 
89    9  36 

9838 
9483 
9475 

16 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

40  39  55 
43  49  37 
80  38  50 

978) 
9451 
9440 

42  14  48 
42    7  15 
78  56  12 

9773 
9445 
9433 

43  49  51 
40  24  44 
77  13  24 

9706 
9440 
9496 

45  25    4 
38  42    6 
75  30  27 

9757 
9434 
9490 

17 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

53  23  39 
30    7  Jl 
66  53  31 

9799 
9413 
938) 

54  59  49 
28  23  55 
65    9  43 

9716 
9410 
9385 

56  36    8 
26  40  35 
63  25  47 

•  9710 

9409 
9380 

58  J2  a5 
24  57  13 
61  41  43 

2704 
9408 
2375 

18 

Sun 

Aldebarau 

Regulus 

W. 
W. 
E. 

66  16  45 
28  56  23 
52  59  a5 

9676 
9679 
93S0 

67  53  57 
30  33  41 
51  14  49 

9671 
963ft 
9346 

69  31  >6 
32  11  48 
49  29  56 

9666 
9604 
9349 

71    «  42 
33  50  37 
47  44  57 

S66I 
9577 
9337 

19 

Sun 

Aldebarau 
Regulus 
Spica 

W. 
W. 
E. 
E. 

79  17  24 
42  12  48 
38  58  29 
92  59  44 

9638 
9480 
9317 
9318 

80  55  26 
43  54  29 
37  12  54 
91  14  11 

9635 
9467 
9319 
9314 

82  33  83 
45  36  29 
35  27  14 
89  28  32 

9631 
9454 
9310 
9311 

84  11  46 
47  18  47 
33  41  29 
87  42  48 

9637 
9449 
9306 
9307 

20 

Sun 

Aldebarau 
Reffulus 
Spica 

W. 
W. 

E. 
E. 

92  24    3 
55  53  57 
24  51  30 
78  52  54 

9610 
9996 
9991 
99»> 

94    2  44 
57  37  35 
23    5  17 
77    6  42 

9668 
9381 
9388 

!sU88 

95  41  28 
59  21  23 
21  19    1 
75  20  26 

9606 
9384 
9986 
9986 

97  20  16 
61    5  20 
19  32  41 
7334    6 

9609 
9378 
9984 
9283 

21 

1 

Sun 

Aldebarau 
Pollux 
Spica 

W. 
W. 
W. 
E. 

105  35    4 
69  46  59 
26  22  53 
64  41  35 

9599 
9355 
9298 
9974 

107  14    9 
71  31  38 
28    8  56 
62  54  57 

9591 
9353 
9284 
9929 

108  53  17 
73  16  21 
29  55    5 
61    8  iQ 

9596 
9350 
9389 
9270 

110  32  26 
75    1    8 
31  41  20 
59  21  33 

2589 

9347 

9387 

-    2970 

22 

Sun  . 

Aldebarau 

Pollux 

W. 
W. 

118  48  24 
83  45  49 
40  33  31 

9588 
9340 
9277 

120  27  36 
85  30  50 
42  20    4 

9588 
9338 
S^6 

122    6  47 
87  15  52 
44    6  39 

9580 
9340 
9376 

123  45  56 
89    0  53 
45  53  14 

9581 
9340 
»76 

T2 


APRIL,  187T. 


XYU. 


GREENWICH  MEAN  TIME. 

1 

« 

LUNAR  DIOTANCES. 

la 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L.. 

»l 

and 

Noon. 

of 

I1P»- 

of 

Vlh. 

of 

IXh. 

of 

22 

Podtlon. 

Diff. 

Dur. 

Diff. 

SifE. 

Spica 

E. 

O          /        // 

57  34  49 

9S68 

.'»5  48    3 

9968 

54     1  16 

9967 

O          t         If 

52  14  28 

S907   1 

Antares 

E. 

103  28  16 

3906 

101  41  27 

9966 

99  54  37 

9966 

98    7  47 

9985 

23 

Sun 

W. 

125  25    4 

9503 

127    4    9 

9594 

128  43  12 

9506 

130  22  12 

9599   , 

Aldehamii 

W. 

90  45  54 

9341 

92  30  54 

9349 

94  15  52 

9344 

96    0  48 

9346  j 

Pollux 

W. 

47  3i)  49 

9976 

49  26  24 

9977 

51  12  58 

99n 

52  59  31 

9979 

Spica 

E. 

43  20  30 

9969 

41  33  45 

9970 

39  47    2 

9979 

38    023 

9974 

Aiitares 

E. 

89  13  33 

9966 

87  26  44 

9968 

85  3Ji  57 

8909 

83  53  12 

9970 

Jupiter 

E. 

114  46    0 

3983 

112  59  35 

9983 

HI  13  11 

9984 

109  26  48 

9985 

24 

Pollux 

W. 

61  51  40 

998B 

63  37  55 

9993 

65  24    5 

9996 

e7  10  10 

9990 

Regius 

W. 

24  55  59 

990 

26  42  23 

9987 

28  28  42 

9990 

30  14  56 

9994 

Spica 

E. 

29    7  50 

9989 

27  21  34 

9999 

25  35  23 

9997 

23  49  19 

9309  ! 

Ao  tares 

E. 

75    0    7 

9983 

73  13  42 

9986 

71  27  22 

9990 

69  41    8 

9994  i 

Jupiter 

E. 

100  a5  27 

9906 

96  49  21 

9998 

97    3  19 

9909 

95  17  22 

9306 

25 

Pollux 

W. 

75  59    3 

9394 

77  44  27 

ssai 

79  29  42 

9937 

81  14  48 

9343 

Regulus 

W. 

39    4  39 

9319 

40  50    1 

9395 

42  35  24 

9331 

44  20  38 

9338 

Antares 

E. 

60  51  32 

9319 

59    6    0 

9395 

57  20  37 

9391 

55  35  23 

9938 

Jupiter 

E. 

86  29  12 

9390 

84  43  56 

9336 

82  58  49 

9349 

81  13  51 

9349 

26 

Pollux 

W. 

89  57  45 

9389 

91  41  46 

9391 

93  25  34 

.  9400 

95    9    9 

9409  1 

Regulus 

W. 

53    4  12 

9376 

54  48  21 

9385 

56  32  17 

9394 

58  16    0 

9409 

Autares 

E. 

46  51  49 

9377 

45    7  41 

9385 

43  23  45 

9394 

41  40    2 

9403 

Jupiter 
a  Aquil® 

E. 

72  31  39 

9389 

70  47  48 

9397 

69    4    9 

9407 

67  20  44 

9416 

E. 

99  28  41 

3134 

96    1  13 

3136 

96  33  47 

3139 

95    625 

3144 

Mars 

E. 

104  35  43 

9574 

102  56  13 

9MQ 

101  16  55 

9593 

99  37  50 

9603 

27 

Regulus 

W. 

'  66  51    7 

94&5 

68  33  24 

9466 

70  15  25 

9477 

71  57  10 

9489 

Antares 

E. 

33    4  57 

9455 

31  22  41 

9466 

29  40  40 

9478 

27  58  56 

9489 

Jupiter 
a  Aquilffi 

E, 

58  47  14 

9470 

57    5  19 

9489 

55  23  40 

9494 

.53  42  19 
83  33  41 

9507 

E. 

87  51  44 

3J93 

86  25  26 

3907 

84  39  25 

3991 

9938 

Blars 

E. 

91  25  54 

9656 

89  48  15 

9667 

86  10  51 

9679 

86  33  43 

9009 

28 

Regulus 

W 

80  21  48 

V 

9550 

82    1  52 

9569 

83  41  39 

9575 

85  21    8 

9589 

Spica 

W, 

26  22  17 

9556 

28    2  12 

9568 

29  41  51 

9581 

31  21  12 

9503  i 

Jupiter 
a  Aquilffi 

E. 

45  20    3 

9574 

43  40  33 

9590 

42    1  24 

9605 

40  22  35 

9091 

E. 

76  30  26 

3349 

75    7    3 

3367 

73  44    9 

3393 

72  21  44 

3491 

Mars 

E. 

78  32  12 

9755 

76  56  45 

9768 

75  21  35 

9789 

73  46  43 

9795 

29 

Regulus 

W. 

93  33  58 

9655 

95  11  38 

9669 

96  48  59 

9683 

98  26    2 

9096 

Spica 

W. 

39  33  36 

9659 

41  11  11 

9679 

42  48  29 

9685 

44  25  29 

9099 

Jupiter 
a  Aquilffi 

E. 

32  14    3 

9706 

30  37  31 

9796 

29    1  26 

9747 

27  25  48 

9789 

E. 

65  38  16 

35A0 

64  19  30 

3098 

63    1  26 

3670 

61  44    7 

3714 

Mars 

E. 

65  56  53 

9865 

64  23  49 

9680 

62  51    4 

9894 

61  18  37 

9908 

Saturn 

E. 

105  24  12 

9669 

103  47  18 

9704 

102  10  43 

9717 

100  34  26 

9731 

30 

Spica 
Mars 

W. 

52  25  57 

9766 

54    1  10 

9779 

55  36    6 

9799 

57  10  44 

9805 

E, 

53  40  51 

9978 

52  10  11 

9999 

50  39  48 

3005 

49    9  42 

3019 

a  Aquilffi 

E. 

55  30    3 

3978 

54  18    2 

4041 

53    7    3 

4100 

51  57  10 

4180 

Fontalhaut 

E. 

76  34  18 

3066 

75    5  27 

3064 

73  36  58 

3109 

72    8  51 

3190 

Saturn 

E. 

92  37  30 

9796 

91    3    0 

9811 

89  28  47 

9895 

87  54  51 

9838 

a  Pegasi 

E. 

98  25  41 

9990 

96  55  16 

3001 

95  25    5 

3014 

93  55    9 

3096 

J 


XVIII. 
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73 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i4 

star's  l^ame 

P.L. 

P.L 

P.L. 

P.L. 

®9 

and 

Midnight. 

of 

XVh. 

of 

xvinb. 

of 

XXP. 

of 

^ 

Position. 

o 

Oiff. 

Diff. 

Diff. 

Diff. 

O          /        // 

4^  40  52 

,0          t        ft 

O          /        /< 

22 

SpiC4l 

K. 

50  27  40 

9967 

9967 

46  54    4 

8888 

45    7  17 

8968 

Ad  tares 

E. 

96  20  56 

9965 

94  34    5 

9965 

92  47  14 

8865 

91    0  23 

8866 

23 

Suw 

W. 

132    1    8 

9603 

133  40    0 

9607 

135  18  46 

9610 

136  57  27 

9615 

Aldebarau 

W. 

97  45  40 

9348 

99  30  29 

9351 

101  15  14 

8355 

102  59  54 

8358 

Pollux 

W. 

54  46    2 

9980 

56  32  31 

9989 

56  18  57 

9984 

60    5  20 

3886 

Spica 

E. 

36  13  44 

9977 

34  27  10 

9979 

32  40  39 

9981 

30  54  12 

8885 

Aritares 

E. 

82    628 

9979 

80  19  47 

9974 

78  33  10 

8977 

76  46  96 

.    8880 

Jupiter 

E. 

107  40  27 

9887 

105  54    8 

9988 

104    7  51 

8990 

102  21  37 

8993 

24 

Pollux 

W. 

68  56  10 

9304 

70  42    4 

9309 

72  27  51 

8313 

74  13  31 

8319 

Reffuius 
Spica 

W. 

32    1    4 

9998 

S3  47    6 

9903 

35  33    1 

8308 

37  18  49 

8313 

E. 

22    3  23 

9309 

20  17  36 

9915 

18  31  58 

9399 

16  46  31 

8331 

Aiitares 

E. 

67  54  59 

Sfi98 

66    8  57 

9309 

64  23    1 

8308 

62  37  13 

8313 

Jupiter 

B. 

93  31  31 

9310 

91  45  46 

8314 

90    0    7 

8380 

88  14  36 

8384 

25 

Pollux 

W. 

82  59  45 

9350 

84  44  31 

8357 

86  29    7 

8366 

88  13  32 

3373 

Reguhis 

W. 

46    5  42 

9345 

47  50  36 

8353 

49  a5  19 

8S60 

51  19  51 

8368 

Antares 

E. 

53  50  19 

9345 

52    5  25 

8353 

50  20  42 

9360 

48  36  10 

8368 

Jupiter 

E. 

79  29    3 

8356 

77  44  25 

8364 

75  59  58 

8379 

74  15  43 

8380 

26 

Pollux 

W. 

96  52  31 

9419 

98  35  39 

9499 

100  18  33 

8439 

102    1  12 

8450 

Reguhis 

W. 

59  59  30 

9413 

61  42  46 

8493 

63  25  48 

8439 

65    8  35 

9444 

Antares 

E. 

39  56  32 

9413 

38  13  16 

9494 

36  30  15 

9434 

34  47  29 

8444 

Jupiter 

E. 

65  37  32 

9496 

63  54  35 

8436 

62  11  52 

8448 

60  '29  25 

8459 

a  Aquilce 

E. 

93  39    9 

3151 

92  12    1 

3159 

90  45    3 

3168 

89  18  17 

3180 

Mars 

E. 

97  58  59 

9619 

96  20  21 

9683 

94  41  57 

8634 

93    3  48 

9645 

27 

Regulus 

W. 

73  38  39 

9501 

75  19  51 

8513 

77    0  47 

8585 

78  41  26 

3537 

Antares 

E. 

26  17  28 

9509 

24  36  17 

8514 

22  55  23 

8586 

21  14  46 

.8538 

Jupiter 
a  Aquike 

E. 

52    1  15 

S580 

50  20  29 

9533 

48  40    1 

8546 

46  59  52 

8561 

E. 

82    8  17 

3856 

80  43  14 

3875 

79  18  83 

3896 

77  54  17 

3318 

Mars 

E. 

84  56  52 

9704 

83  20  17 

8716 

81  43  58 

8799 

80    7  56 

9749 

28 

ReguluB 
Spica 

W. 

87    0  18 

9609 

88  39  10 

8615 

90  17  44 

8099 

91  56    0 

9649 

W. 

33    0  16 

9806 

34  39    3 

9619 

36  17  32 

9639 

37  55  43 

9648 

Jupiter 
a  Aquike 

E. 

36  44    8 

9636 

37    6    2 

9653 

35  28  19 

9670 

33  50  59 

9688 

K. 

70  59  51 

3451 

69  38  32 

3483 

68  17  49 

3516 

66  57  43 

3658 

Mars 

E. 

72  12    9 

9809 

70  37  53 

8893 

69    3  55 

8637 

67  30  15 

9851 

29 

Reffulus 
Spica 

W. 

100    2  47 

9710 

101  39  14 

9783 

10!)  15  23 

8TJ7 

104  51  14 

9750 

W. 

46    2  10 

9713 

47  38  33 

8795 

49  14  39 

3739 

50  50  27 

8753 

Jupiter 
a  AquilsD 

E. 

25  50  39 

9799 

24  16    1 

8818 

22  41  57 

8646 

21     8  29 

9878 

E. 

60  27  35 

3761 

59  11  52 

3811 

57  57    1 

3863 

56  43    4 

3919 

Mars     • 

E. 

59  46  28 

9099 

58  14  37 

8936 

5648    4 

8850 

55  11  49 

9964 

Saturn 

E. 

98  58  27 

9744 

97  22  46 

8758 

95  47  23 

8778 

94  12  18 

8785 

30 

Spica 
Mars 

W. 

58  45    6 

9818 

60  19  11 

8830 

61  53    0 

8843 

63  26  32 

9855 

5- 

47  39  53 

3033 

46  10  21 

3046 

44  41    5 

3059 

43  12    5 

3079 

a  Aquilffi 

tL 

50  48  25 

4956 

49  40  52 

4340 

48  34  36 

4488 

47  29  40 

4583 

Fomalhaut 

E. 

70  41    6 

3140 

69  13  45 

3159 

67  46  47 

3179 

66  20  13 

3900 

Saturn 

E. 

86  21  13 

9851 

84  47  51 

8864 

83  14  46 

8876 

81  41  57 

9888 

o  Pegasi 

E. 

92  25  28 

3098 

90  56    2 

3051 

89  26  52 

3063 

87  57  57 

3076 

74 


MAY,  1877. 


AT  GREENWICH  APPARENT  NOON. 


i 

g 

^ 

i 

« 

o 

5 

5 

(M 

M 

o 

o 

>l 

t>) 

e« 

CS 

P 

p 

Tues. 

1 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

Sun. 

6 

Mod. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat. 

12 

Sun, 

13 

Mon. 

14 

Tues. 

.15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat. 

19 

Sun. 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat. 

26 

Sun. 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

Frid. 

32 

THE  SUN'S 


Apparent 
Right  Aocensioii. 


h      m       8 

2  35  0.38 
2  38  49.75 
2  42  39.68 

2  46  30.17 
2  50  21.23 
2  54  12.88 

2  58  5.13 

3  1  57.97 
3  5  51.39 

3  9  45.40 
3  13  40.00 
3  17  35.18 

3  21  30.94 
3  25  27.27 
3  29  24.17 

3  33  21.63 
3  37  19.65 
3  41  18.21 

3  45  17.31 
3  49  16.94 
3  53  17.09 

3  57  17.76 

4  1  18.94 
4  5  20.62 

4  9  22.79 
4  13  25.46 
4  17  28.60 

4  21  32.21 
4  25  36.29 
4  29  40.82 
4  33  45.79 

4  37  51.91 


Diff.  for 
1  hoor. 


9.545 
9.508 
9.59] 

9.615 
9.6»9 
9.664 

9.689 
9.714 
9.738 

9.763 
9.787 
9.812 

9.836 
9.oo9 
9.883 

9.906 
9.929 
9.951 

9.973 

9.995 

10.017 

10.039 
10.060 
10.061 

10.102 
10.122 
10.142 

10.161 
10.180 
10.198 
10.216 

10.233 


Apparent 
Declination. 


// 


Dlff.  for 
1  hoar. 


N.15  11  44.9+45.12 
15  29  40.4{  44.49 
15  47  20.5  43.85 


Semi, 
diameter. 


16  4  45.2 
16  21  54.0 
16  38  46.7 

16  55  22.9 

17  11  42.4 
17  27  44.7 

17  43  29.5 

17  58  56.7 

18  14    5.7 

18  28  56.3 
18  43  28.2 

18  57  41.1 

19  11  35.0 
19  25  9.2 
19  38  23.5 

19  51  17.6 

20  3  51.5 
20  16    4.9 

20  27  57.5 
20  39  29.1 

20  50  39.4 

21  1  28.3 
21  11  55.4 
21  22    0.5 

21  31  43.6 

21  41     4.7 

21  50    3.3 

21  58  39.1 


43.20 
42.53 
41.85 

41.16 
40.45 
39.73 

39.00 
36.25 
37.49 

36.72 
35.93 
35.14 

34.33 
33.50 
32.67 

31.83 
30.98 
30.12 

29.25 
28.37 
37.48 

26.58 
25.67 
24.75 

23.83 

22.90 
21.96 
21.01 


N.22     6  52.0+20.05 


/' 


5  54.11 
5  53.87 
5  53.63 

5  53.40 
5  53.17 
5  52.94 

5  52.71 
5  52.49 
5  52.27 

5  52.06 
5  51.85 
5  51.64 

5  51.44 
5  51.24 
5  51.04 

5  50.85 
5  50.66 
5  50.48 

5  50.30 
5  50.13 
5  49.96 

5  49.79 
5  49.62 
5  49.46 

5  49.30 
5  49.14 
5  48.99 

5  48.84 
5  48.69 
5  48.54 
5  48.40 


15  48.26 


Sidereal 
Time 

of  the 

Semi- 
diameter 

paasinf( 
the 

Merid- 
ian. 


66.09 
66.17 
66.25 

66.33 
66.41 
66.49 

66.57 
66.65 
66.73 

66.81 
66.89 
66.98 

67.06 
67.14 
67.22 

67.30 
67.38 
67.46 

67.54 
67.62 
67.70 

67.78 
67.86 
67.93 

68.00 
68.07 
68.14 

68.20 
68.26 
68.32 
68.38 

68.43 


Equation  of 

Time, 

lobe 
eubtraeted 

from 

Apparent 

Time. 


m      B 

3  3.43 
3  10.60 
3  17.21 

3  23.26 
3  28.73 
3  33.62 

3  37.92 
3  41.63 
3  44.75 

3  47.29 
3  49.24 
3  50.60 

3  51.41 
3  51.63 
3  51.29 

3  50.39 
3  48.93 
3  46.93 

3  44.40 
3  41.34 
3  37.75 

3  33.64 
3  29.04 
3  23.94 

3  18.33 
3  12.24 
3    5.68 

2  58.65 
2  51.15 
2  43.19 
2  34.80 

2  25.99 


DiAfor] 
1  hour.  1 


a 

0.3  JO 
0.287 
0.264 

0.240 
0.216 
0.191 

0.167 
0.142 
0.118 

0.093 
0.069 
0.044 

0.090 
0.003 
0.027 

0.050, 
0.073 1 
0.095 

0.117 
0.139 

0.161 

• 

0.182 
0.203 
0.224 

0.245 
0.265 
0.286 

0.304 
0.323 
0.341 
0.359 

0.376 


Note.— Mean  Time  of  the  Semidiameter  passing  may  be  foond  by  subtracting  0«.18  ftom  fhe  Sidereal 
+-  prefixed  to  the  hourly  change  of  dedlnation,  indioatea  that  north  declinations  are  inoreasing. 
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AT  GREEN  WICH  MEAN  NOON. 

• 
M 

• 

% 

THE  SUN'S 

• 

1 

1 

1 

9 

1 

Equation  of 

.Time. 

tobe 

added  to 

Mean 

Time. 

Diff.for 
Ihonr. 

8 

0.310 
0.287 
0.264 

Sidereal 

Time 

or 

KightAscenaioD 

of 

MeanHvLn. 

Apparent 
RightANoennioD. 

Biff,  for 
1  hour. 

ApparetU 
Declination. 

Diff.for 
1  hoar. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

h     m       8 

2  35    0.86 
2  38  50.25 
2  42  40.20 

9.546 
9.569 
9.592 

N.15  11  47.2+45.12 
15  29  42.8  44.49 
15  47  23.0  43.85 

m       8 

3     3.45 
3  10.61 
3  17.22 

h     m       8 

2  38  4.31 
2  42  0.86 
2  45  57.42 

Frid. 

Sat. 

Sun, 

4 
5 
6 

2  46  30.71 
2  50  21.79 
2  54  13.46 

9.616 
9.640 
9.665 

16    4  47.7 
16  21  56.5 
16  38  49.2 

43.20 
42.53 
41.85 

3  23.27 
3  28.75 
3  33.63 

0.240 
0.216 
0.191 

2  49  53.98 
2  53  50.54 
2  57  47.09 

Mon. 

Tues. 

Wed. 

7 
8 
9 

2  58    5.72 

3  1  58.57 
3    5  52.00 

9.689 
9.714 
9.r38 

16  55  25.4 

17  11  44.9 
17  27  47.2 

41.16 
40.45 
39.73 

3  37.93 
3  41.63 
3  44.76 

0.167 
0.142 
0.118 

3  1  48.65 
3  5  40.20 
3    9  36.76 

Thur. 

Fiid. 

Sat. 

10 
11 
12 

3    9  46.02 
3  13  40.63 
3  17  85.82 

9.763 
9.787 
9.812 

17  43  32.0 

17  58  59.2 

18  14    8.2 

39.00 
38.25 
37.49 

3  47.30 
3  49.25 
3  50.61 

0.093 
0.069 
0.044 

3  13  33.32 
3  17  29.88 
3  21  26.43 

Sun. 
Mon. 
Tues. 

13 
14 
15 

3  21  31.58 
3  25  27.91 
3  29  24.81 

9.836 
9.859 
9.883 

18  28  58.7 
18  43  30.5 
18  57  43.4 

36.72 
35.93 
35.14 

3  51.41 
3  51.63 
3  51.29 

0.020 
0.003 
0.027 

3  25  22.99 
3  29  19.54 
3  33  16.10 

Wed. 
Thur. 
Frid. 

16 
17 
18 

3  33  22.27 
3  37  20.29 
3  41  18.85 

9.906 
9.929 
9.951 

19  11  37.2 
19  25  11.3 
19  38  25.5 

34.33 
33.50 
32.67 

3  50.39 
3  48.93 
3  46.92 

0.050 
0.073 
0.095 

3  37  12.66 
3  41  9.22 
3  45     5.77 

Sat. 
Sun. 

Mon. 

» 

19 
20 
21 

3  45  17.94 
3  49  17.56 
3  53  17.71 

9.973 

9.995 

10.017 

19  51  19.6 

20  3  53.5 
20  16    6.8 

31.83 
30.98 
30.12 

3  44.39 
3  41.33 
3  37.74 

0.117 
0.139 
0.161 

3  49  2.33 
3  52  58.89 
3  56  55.45 

Tues. 
Wed. 
Thur. 

22 
23 
24 

3  57  18.37 

4  1   19.53 
4     5  21.19 

10.038 
10.059 
10.080 

20  27  59.3 
20  39  30.8 
20  50  41.0 

29.25 
28.37 

27.48 

3  33.63 
3  29.03 
3  23.93 

0.182 
0.203 
0.224 

4  0  52.00 
4  4  48.56 
4    8  45.12 

Frid. 

Sat. 

Sun. 

25 
26 
27 

4    9  23.36 
4  13  26.01 
4  17  29.13 

10.101 
10.121 
10.141 

21     1  29.8 
21  11  56.8 
21  22     1.8 

26.58 
25.67 
24.75 

3  18.32 
3  12.22 
3     5.66 

0.245 
0.265 
0.285 

4  12  41.68 
4  16  38.23 
4  20  34.79 

Mon. 

Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

4  21  32.72 
4  25  36.78 
4  29  41.29 
4  33  46.24 

10.160 
10.179 
10.197 
10.215 

21  31  44.9 
21  41     5.8 
21  50    4.3 
21  58  40.0 

23.83 
22.90 
21.96 
21.01 

2  58.63 
2  51.13 
2  43.17 
2  34.78 

0.304 
0.323 
0.341 
0.359 

4  24  31.35 
4  28  27.91 
4  32  24.46 
4  36  21.02 

Frid. 

32 

4  37  51.61 

10.232 

N.22     6  52.9 

+20.05 

2  25.97 

0.376 

4  40  17.58 

NOTB^ 

-The  fi 

l«midiameter  for  Mo 

an  Noon  n 

lay  be  aasamed  the  • 

ame  as  th 

• 

at  Ibr  Apparent  Noon. 

IMff.  for  1  hoor. 

a 

fe 

-•-9».8565 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

5 

1 
1 

1 

2 
3 

• 

1 

1 

THE  SUN'S 

Logiurithm 

of  the 

Radins  Vector 

of  the 

Earth. 

Diff.  for 
1  hoar. 

Mean  Time 

of 
Sidereal  Oh. 

True  LONGITUDS. 

Diff.  for 
Ihoar. 

LATITDDE. 

^ 

A' 

121 
122 
123 

0           /           1/ 

41  11  29.7 

42  9  37.7 

43  7  44.2 

11     7.8 
9  15.7 
7  22.1 

145.36 
145.30 
145.34 

-0.30 
0.26 
0.17 

0.0035756 
.0036843 
.0037923 

+45.4 
45.1 
44.7 

h     m       8 

21  18  25.68 
21   14  29.77 
21  10  33.85 

4 
5 
6 

124 
125 
126 

44  5  49.3 

45  3  53.0 

46  1  55.4 

5  27.0 
3  30.5 
1  32.8 

145.18 
145.12 
145.07 

-0.08 

+0.04 

0.17 

.0038994 
.0040054 
.0041102 

44.3 
43.8 
43.3 

21     6  37.95 
21     2  42.04 
20  58  46.13 

7 
8 
9 

127 
128 
129 

46  59  56.5 

47  57  56.2 

48  55  54.6 

59  33.8 
57  33.3 
55  31.5 

145.01 
144.96 
144.90 

0.30 
0.43 
0.56 

.0042136 
.0043155 
.0044157 

49.7 

42.0 
41.3 

20  54  50.22 
20  50  54.31 
20  46  58.40 

10 
11 
12 

130 
131 
132 

49  53  51.6 

50  51  47.2 

51  49  41.2 

53  28.4 
51  23.8 
49  17.7 

144.84 
144.78 
144.7^2 

0.66 
0.76 
0.81 

.0045141 
.0046107 
.0047054 

40.5 
39.8 
39.0 

20  43     2.50 
20  ^     6.57 
20  35  10.66 

13 
14 
15 

133 
134 
135 

52  47  33.7 

53  45  24.8 

54  43  14.3 

47  10.0 
45    0.9 
42  50.2 

144.66 
144.60 
144.53 

0.85 
0,85 
0.80 

.0047981 
.0048887 
.0049773 

38.2 
37.3 
36.5 

20  31  14.75 
20  27  18.84 
20  23  22.93 

16 
17 
18 

136 
137 
138 

55  41     2.2 

56  38  48.6 

57  36  33.4 

40  38.0 
38  24.3 
36    8.9 

144.46 
144.40 
144.33 

0.75 
0.66 
0.56 

.0050639 
.0051486 
.0052313 

35.7 
35.0 
34.2 

20  19  27.02 
20  15  31.11 
20  11  35.20 

19 
20 
21 

139 
140 
141 

58  34  16.5 

59  31  57.9 

60  29  37.8 

83  51.8 
31  33.0 
29  12.7 

144.97 
144.2C 
144.14 

0.44 
0.31 
0.18 

.0053129 
.0053925 
.0054705 

33.5 
32.8 
32.2 

20    7  39.28 
20     3  43.37 
19  59  47.46 

22 
23 
24 

142 
143 
144 

61  27  16.2 

62  24  53.1 

63  22  28.5 

26  50.9 
24  27.6 
22    2.9 

144.07 
144.01 
143.95 

+0.05 

-0.06 

0.17 

.0055470 
.0056223 
.0056964 

31.6 
31.0 
30.5 

19  55  51.55 
19  51  55.63 
19  47  59.72 

25 

26 

27 

145 
146 
147 

64  20    2.6 

65  17  35.4 

66  15    7.0 

19  36.8 
17    9.4 
14  40.8 

143.89 
143.84 
143.79 

0.24 
0.29 
0.29 

.0057692 
.0058408 
.0059113 

30.0 
29.5 
29.1 

19  44     3.81 
19  40     7.90 

19  36  11.99 

* 

28 
29 
30 
31 

148 
149 
150 
151 

67  12  37.4 

68  10    6.9 

69  7  35.5 

70  5    3.2 

12  11.1 
9  40.4 

7     8.8 
4  36.3 

143.75 
143.71 
143.67 
143.63 

0.28 

0.23 

0.16 

-0.06 

.0059807 
.0060490 
.0061161 
.0061820 

28.7 
28.2 
27.7 
27.2 

19  32  16.08 
19  28  20.17 
19  24  24.26 
19  20  28.34 

32 

152 

71     2  30.1 

2    3.0 

143.60 

+0.04 

0.0062466 

+26.6 

19  16  32.43 

NOTR : A 

• 

oorre^cMids  to  the  fn 

te  equinox  of  t 

be  date,  A' 

to  the  mtan  e 

qcdnoz  of  Jauoai 

ryOd. 

JHtt.  for  1  boar. 
— 9*.8896 
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GREENWICH  MEAN  TIME. 

• 

THE 

MOON'S 

3 

1 

1 

SCMIDIAMCTER. 

HORIZONTAL 

.    PARALLAX. 

MERIDIAN*?  ASSAGE. 

AGS. 

Noon. 

MUlTilght. 

Noon. 

Dlff.  for 
Ihoor. 

Midnight. 

Diff.  for 
Ihour. 

Diflr.  for 
1  liour. 

Noon. 

1 

2 
3 

/         It 

15     6.1 
14  59.8 
14  53.6 

15    3.7 
14  56.4 
14  51.4 

55  26.0 
54  55.5 
54  32.8 

// 
-1.41 

1.12 

0.77 

55    9.9 
54  43.1 
54  24.8 

-1.27 
0.95 
0.56 

li       m 

15  43.4 

16  35  2 

17  24.0 

ra 

2.22 
2.10 
1.96 

d 

17.8 
18.8 
19.8 

4 
5 
6 

14  50.0 
14  49.0 
14  50.9 

14  4^.1 
14  49.6 
14  52.9 

54  19.3 
54  15.8 
54  22.7 

-0.36 

■fO.07 

0.50 

54  16.3 
54  18.0 
54  30.0 

-0.15 

+0.29 

0.71 

18    9.6 

18  52.6 

19  33.7 

1.84 
1.74 
1.69 

20.8 
21.8 
22.8 

• 

7 
8 
9 

14  55.5 

15  2.6 
15  11.6 

14  58.7 

15  6.9 
15  16.8 

54  39.6 

55  5.7 
55  39.1 

0.91 
1.53 

54  51.6 

55  21.6 
55  57.9 

1.09 
1.40 
1.61 

20  14.1 

20  54.8 

21  37.1 

1.68 
1.72 
1.82 

23.8 
24.8 
25.8 

10 
11 
12 

15  22.2 
15  33.4 
15  44.4 

15  27.7 
15  39.0 
15  49.6 

56  17.8 

56  58.9 

57  39.5 

1.69 
1.73 
1.63 

56  38.2 

57  19.5 
57  58.6 

1.72 
1.70 
1.56 

22  22.3 

23  11.5 

6 

1.96 
2.15 

268 

27.8 
28.8 

13 
14 
15 

15  54.5 

16  2.9 
16    9.1 

15  58.9 

16  6.3 
16  11.3 

58  16.5 

58  47.3 

59  10.1 

1.43 
1.12 

0.77 

58  32.8 

58  59.7 

59  18.2 

1.29 
0.95 
0.59 

0  5.6 

1  4.5 

2  6.8 

2.37 
2.54 
2.63 

0.3 
1.3 
2.3 

16 

17 
18 

16  13.0 
16  14.5 
16  13.9 

16  14.0 
16  14.5 
16  13.0 

59  24.2 

59  29.8 
59  27.8 

0.41 
+0.07 
-0-88 

59  28.0 
59  29.7 
59  24.4 

+0.23 

-0.09 

0.35 

3  9.8 

4  10.7 

5  7.7 

2.60 
2.44 
2.27 

3.3 
4.3 
5.3 

19 
20 
21 

16  11.6 
16    8.0 
16    3.3 

16  10.0 
16     5.7 
16    0.6 

59  19.5 
59    6.1 

58  48.7 

0.46 
0.65 
0.79 

59  13.4 

58  57.8 
58  38.8 

0.56 
0.73 
0.86 

6    0.6 

6  50.0 

7  37.2 

2.11 
2.00 
1.94 

6.3 
7.3 
8.3 

22 
23 
24 

15  57.6 
15  51.1 
15  43.8 

15  54.5 
15  47.5 
15  39.9 

58  28.0 
58    4.1 
57  37.3 

0.93 
1.06 
1.17 

58  16.4 
57  51.0 
57  22.9 

1.00 
1.12 
1.22 

8  23.7 

9  10.7 
9  59.3 

1.94 
1.99 
2.07 

9.3 
10.3 
11.3 

25 
26 
27 

15  35.9 
15  27.4 
15  18.8 

15  31.7 
15  23.1 
15  14.5 

57-  8.0 
56  37.0 
56    5.3 

1.26 
1.32 
1.31 

56  52.7 
56  21.1 
55  49.7 

1.29 
1.32 
1.29 

10  50.2 

11  43.5 

12  38.3 

2.17 
2.86 
2.29 

12.3 
13.3 
14.3 

28 
29 
30 
31 

15  10.4 
15    2.7 
14  56.2 
14  51.3 

15    6.4 
14  59.2 
14  53.5 
14  49.6 

55  34.5 
55    6.1 
54  42.1 
54  24.4 

1.24 
1.11 

0.88 
0.59 

55  19.9 
54  53.4 
54  32.4 
54  18.3 

1.19 
1.00 
0.74 
0.42 

13  33.1 

14  26.2 

15  16.5 

16  3.5 

2.26 
2.16 
2.03 
1.89 

15.3 
16.3 
17.3 
18.3 

32 

14  48.6 

14  48.2 

54  14.4 

-0.23 

54  12.8 

-0.04 

16  47.4 

1.77 

19.3 

m 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Rigbt  AscoDHioD . 


Dlff. 
for  1  ni. 


DeeliDation. 


Diff. 
ior  1  ni. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  1. 


h     m 

17  47 
17  49 
17  52 
17  54 
17  56 
17  59 


18 
18 
18 
18 


1 
3 
6 

8 


18  10 
18  13 
18  15 
18  17 
18  20 
18  22 
18  24 
18  26 
18  29 
18  31 
18  33 
18  36 
18  38 
18  40 


23.17 
44.11 

4.91 
25.56 
46.05 

a38 
26.54 
46.52 

6.33 
25.96 
45.40 

4.64 
23.69 
42.54 

J. 17 
19.59 
37.79 
55.77 
13.53 
31.06 
48.35 

5.40 
22.21 
38.77 


8 

3.3509 
3.3478 
3.34&4 
SJM98 
3.3409 
3.3374 
3.3345 
9.3316 
9.3987 
3.3956 
9.3993 
9.3191 
9.3L')8 
9.3193 
3.3068 
9.3059 
9.3015 
9J3978 
9J9941 
9.9909 
9.9889 
9.3889 
9.9781 
9.9740 


S.28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

S.27 


// 


13  40.8 

13  24.1 

12  58.3 

12  23.5 

11  39.8 

10  47.2 

9  45.6 

8  a5.2 

7  16.0 

5  48.0 

4  11.2 

2  25.7 

0  31.5 

58  28.7 

56  17.3 

53  57.3 

51  28.8 

51.8 

6.3 

12.4 

10.2 

36  59.7 

33  41.0 

30  14.0 


48 
46 
43 
40 


WEDNESDAY  2. 


18  42 
18  45 
18  47 
18  49 
18  51 
18  54 
18  56 
18  58 


19 
19 
19 
19 
19 


0 
3 
5 

7 
9 


19  12 
19  14 
19  16 
19  18 
19  20 
19  23 
19  25 
19  27 
19  29 
19  31 
19  33 
19  36 


55.09 
11.16 
2().96 
42.50 
57.78 
12.79 
27.53 
42.00 
56.19 
10.11 
23.75 
37.10 
50.16 

2.94 
15.43 
27.62 
39.52 
51.12 

2.43 
13.44 
24.15 
34.56 
44.66 
54.46 

3.96 


9.9699 
9,9656 
9.9619 
9.9568 
9.9594 
9.9479 
9.3434 
9.3388 
9.9343 
3.9997 
9.9949 
9.9901 
9.9153 
9.9106 
9.9057 
9J9008 
3.1958 
3.1909 
3.1860 
3.1810 
3.1760 
3.1709 
3.1658 
3.1608 
3.1557 


S.27 

27 
27 
27 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
25 
25 
S.25 


26  38.8 
22  55.5 
19  4.2 
15  4.8 
10  57.4 
6  42.1 
2  18.9 
57  47.9 
53  9.1 
48  22.6 
43  28.4 
38  26.6 

33  17.3 
28  0.4 
22  36.0 
17    4.3 

25.21 
38.8 
45.1 
44.2 
47  36.2 
41  21.2 

34  59.1 
28  30.0 
21  54.0 


11 
5 

59 
53 


n 
0.903 

0.354 

0.505 

0.654 

0.803 

0.959 

1.100 

1.947 

1.393 

1.540 

1.686 

]U»1 

1.975 

9.118 

9J96a 

9.404 

9.546 

9.687 

9.898 

9.968 

3.106 

3J843 

3.381 

3.518 


3.6ft4 
3.788 
3.993 
4.057 
4.189 
4.391 
4.459 
4.589 
4.711 
4.839 
4.967 
5.093 
5.318 

5.468 
5.590 
5.713 
5.834 
5.955 
6.074 
6.199 
6.309 
6.437 
6.543 
6.657 


Hoar. 


Right  Ascension. 


Diff. 
for  1  m. 


Declinati<Hi. 


DiC 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  3. 


h     m 

19  36 
19  38 
19  40 
19  42 
19  44 
19  46 
19  48 
19  51 
19  53 
19  55 
19  57 
19  59 


20 
20 
20 
20 
%0 


1 
3 
5 

7 
9 


20  11 
20  14 
20  16 
20  18 
20  20 
20  22 
20  24 


3.96 

13.15 

22.03 

30.61 

38.88! 

46.84 

54.49 

1.83 

8.87 

15.60 

22.02 

28.13 

33.93 

39.43 

44.62 

49.50 

54.07 

58.34 

2.32 

5.99 

9.35 

12.41 

15.17 

17.64 


8 

S.1S67 

3.1506 

3.1455 

3.1404 

3.1353 

9.1301 

9.1949 

3.1198 

3.1147 

9.1096 

9.1044 

9.0993 

9.0949 

9.0601 

9.0839 

3.0788 

3.0737 

8U)687 

3.0637 

3U»80 

S.0535 

9.0486 

3.0436 

3.0387 


S.25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
2:3 
23 
23 
23 
23 
22 
22 
22 
22 

S.22 


// 


21  54.0 
15  11.2 

8  21.5 
1  25.1 

54  22.0 
47  12.2 
39  55.9 

32  3ao 

25   a7 

17  27.9 

9  45.7 
1  57.3 

54  2.6 

46  1.7 

37  54.6 
29  41.5 
21  22^ 
12  57.1 

4  26.1 

55  49.2 

47  6.4 

38  17.9 
29  23.7 
20  23.8 


FRIDAY  4. 


20  26 
20  28 
20  30 
20  32 
20  34 
20  36 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  52 
20  54 
20  56 

20  58 

21  0 


21 
21 
21 
21 
21 
21 
21 


2 

4 
6 
8 
9 
11 
13 


19.81 
21.68 
23.26 
24.55 
25.55 
26.26 
26.68 
26.82 
26.68 
26.25 
25.55 
24.57 
23.31 
21.78 
19.99 
17.93 
15.61 
13.02 
10.17 
7.07 
3.71 
0.10 
56.24 
52.14 
47.80 


9.0337 
9.0988 
9.0939 
9.0191 
9.0149 
9.0094 
9.0047 
9.0000 
1.9953 
1.9906 
1.9860 
1.9813 
10)767 
1.9793 
1.9679 
1.9635 
1.9591 
1.9547 
1.9504 
1.9469 
1.9419 
1.9377 
1.9337 
1.9997 
1.9957 


S.22 
22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 

S.18 


11  18.3 
2  7St 

52  50.7 
43  28.8 

34  1.5 

24  28.8 

14  50.8 
5  7.6 

55  19.2 
45  25.7 

35  27.1 

25  23.5 

15  15.0 
1.6 

43.2 
20.0 
52.1 
19.5 

12  42.1 
2  0.1 

51  ia6 

40  22-5 

29  26.9 

18  26.9 

7  22.61 


5 
54 
44 
33 
23 


u 

6.657 
6.771 
6.884 
6.996 
7.107 
7.917 
7J97 
7.435 
7.543 
7JfiO 
7.755 
7.859 
7J63 
8UM>7 
&168 


9.136 

9.S30 

9.390 

9.410 

9.500 

9.589 

9.677 

9.763 

9.849 

9.934 

10.018 

10.101 

10.183 

10.965 

10.347 

10.496 

10.504 

10.583 

10.661 

10.737 

10.813 

10.889 

10.963 

11.096 

11.108 


8.370 
8.468 
8.566 
8.664 
8.761 
6.856 
8.951 
9U>45 
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1 

1 

GHEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

r 

'  Honr. 

Right  Asccusion. 

Diff. 
for  1  111. 

Decliiiatioii. 

DifT. 
for  I  ni. 

Hour. 

KigliiAsooDgioo. 

Diflr. 
forlni. 

DecUuatioD. 

Diff. 
for  1  m. 

SAT 

URD. 

AY  5. 

MONDAY  7. 

0 

h    m      8 

21  13  47.80 

1.9S57 

S.  18    7  22.6 

1K108 

0 

)i    m      8 
22  42  42.12 

B 

1.8033 

O          /           // 

S.  8    4  40iJ 

13.799 

1 

21  15  43.22 

].9S17 

17  56  13.9 

11.181 

1 

22  44  30.'.>9 

1.8034 

7  50  55.3 

13.767 

2 

21  17  38.40 

1.9178 

17  45    0.9 

11.958 

2 

22  46  18.41 

1.8016 

7  37    8.2 

13.803 

3 

21  19  33.35 

1.9139 

17  33  43.7 

11.323 

3 

22  48    6.48 

1.8008 

7  23  18.9 

13.839 

4 

21  21  28.07 

1.9101 

17  22  22.3 

11.393 

4 

22  49  54.51 

1.8003 

7    9  27.5 

13.875 

5 

21  23  22.56 

1.9063 

17  10  56.7 

11.461 

5 

22  51  42.50 

1.7995 

6  55  a3.9 

13.911 

6 

21  25  16.83 

1.90Q7 

16  59  27.0 

11.539 

6 

22  53  30.45 

1.7989 

6  41  38.2 

13.945 

7 

21  27  10.88 

1.8990 

16  47  53.3 

11^^96 

7 

22  55  18.37 

1.7965 

6  27  40.5 

13.978 

8 

21  29    4.71 

1.8954 

m  36  15.5 

11.663 

8 

22  57    6.27 

1.7983 

6  13  40.9 

14.010 

9 

21  30  58.33 

1.8919 

16  24  33.8 

11.798 

9 

22  58  54.15 

1.7978 

5  59  39.3 

14.049 

10 

21  32  51.74 

1.6884 

16  12  48.2 

11.793 

10 

23    0  42.01 

1.7976 

5  45  35.8 

14.073 

11 

21  34  4434 

1.8850 

16    0  58.7 

11.858 

11 

2^)    2  29.86 

1.7974 

5  31  30.5 

14.104 

12 

21  36  37.94 

1.8817 

l5  49    5.3 

11J9QS 

12 

23    4  17.70 

1.7973 

5  17  23.3 

14.135 

13 

21  38  30.74 

1.8783 

15  37    8.1 

11.983 

13 

23    6    5.54 

1.7973 

5    3  14.3 

14.164 

14 

21  40  23.34 

1.8751 

15  25    7.3 

13.044 

14 

23    7  53.38 

1.7973 

4  49    3.6 

14.199  1 

15 

21  42  15.75 

1.8719 

15  13    2.8 

19.106 

15 

23    9  41.22 

1.7OT4 

4  34  51.3 

14.918  ' 

16 

21  44    7.97 

1.8688 

15    0  54.6 

13.167 

16 

23  11  29.07 

1.7977 

4  20  37.4 

14.946 

17 

21  46    0.01 

1.8657 

14  48  42.8 

13.337 

17 

23  13  16.94 

1.7980 

4    6  21.8 

14.273 

18 

21  47  51.86 

1.8697 

14  36  27.4 

I3.9(l>6 

18 

23  15    4.83 

1.7983 

3  52    4.6 

14.299 

ID 

21  49  43.53 

1.8S96 

14  24    8.5 

19.343 

19 

23  16  52.74 

1.7987 

3  37  45.9 

14JS3  - 

20 

21  51  35.03 

1.8570 

14  11  46.2 

12.401 

20 

23  18  40.68 

1.7993 

3  23  25.8 

14.347  1 

21 

21  53  26.37 

1.8543 

13  59  20.4 

13.458 

21 

23  20  28.66 

13)00 

3    9    4.2 

14.371 

22 

21  55  17.54 

1.8514 

13  46  51.2 

19.514 

22 

23  22  16.68 

1.8007 

2  54  41.3 

14.393 

23 

21  57    8.54 

1.8486 

S.  13  34  18.7 

19.570 

23 

23  24    4.74 

1.8013 

S.  2  40  17.0 

14.416 

SU 

nda: 

^  6. 

TUESDA 

Y  8. 

0 

21  58  59.37 

1.8459 

S.  13  21  42.8 

19.695 

0 

'  23  25  52.84 

1.8091 

S.  2  25  51.4 

14.438 

1 

22    0  50.05 

1.8434 

13    9    3.7 

19.678 

1 

23  27  40.99 

1.8030 

2  11  24.5 

14.458 

2 

22    2  40.58 

1.8410 

12  56  21.4 

19.739 

2 

23  29  29.20 

1.8041 

1  56  5a5 

14.477 

3 

22    4  30.97 

1.8386 

12  43  35.9 

19.784 

3 

23  31  17.48 

1.8059 

1  42  27.3 

14.496 

4 

22    6  21.21 

1.83® 

12  30  47.3 

19.836 

4 

23  33    5.82 

1.8063 

1  27  57.0 

14.514 

5 

22    8  11.31 

].8:)39 

12  17  55.6 

19.887 

5 

23  34  54.23 

1.8075 

1  13  25.6 

14.539 

6 

22  10    1.28 

1.8317 

12    5    0.8 

19.938 

6 

23  36  42.72 

1.8088 

0  58  53.2 

14.548 

7 

22  11  51.11 

1.8395 

11  52    3.0 

19.988 

7 

23  38  31.29 

1.8103 

0  44  19.8 

14.564  1 

8 

22  13  40.82 

1.8874 

11  39    2.3 

13.037 

8 

23  40  19.94 

1.8116 

0  29  45.5 

14.579 

9 

22  15  30.40 

1.8953 

11  25  58.6 

13.086 

9 

23  42    8.68 

1.8131 

0  15  10.3 

14.593 

10 

22  17  19.86 

1.^234 

11  12  .52.0 

13.133 

10 

23  43  57.51 

1.8148 

S.  0    0  34.3 

14.607 

11 

22  19    9.21 

1.8316 

10  59  42.6 

13.180 

11 

23  45  46.45 

1.8165 

N.  0  14    2.5 

14.619 

12 

22  20  58.45 

1.8198 

10  46  30.4 

13.236 

12 

23  47  35.49 

1.8183 

0  28  40.0 

14.631 

13 

22  22  47.58 

1.6180 

10  33  15.5 

13.979 

13 

23  49  24.64 

1.8901 

0  43  18.2 

14.649 

14 

22  24  36.61 

1.8163 

10  19  57.8 

13.317 

14 

23  51  13.90 

1.8330 

0  57  57.1 

14.659 

15 

22  26  25.53 

1.8146 

10    6  37.4 

13.369 

15 

23  53    3.28 

1.8941 

1  12  36.5 

14.661 

16 

22  28  14.36 

1.8131 

9  53  14.4 

13.405 

16 

23  54  52.79 

1.8909 

1  27  16.4 

14.670 

17 

22  30    3.10 

1.8117 

9  39  48.8 

13.448 

17 

23  56  42.42 

1.8983 

1  41  56.9 

14.678 

18 

22  31  51.76 

1.8103 

9  26  20.6 

13.491 

18 

23  58  32.18 

1.8305 

1  56  37.8 

14.685 

19 

22  33  40.33 

1.8089 

9  12  49.9 

13.539 

19 

0    0  22.08 

1.8398 

2  11  19.1 

14.691 

20 

22  35  28.a3 

1.8077 

8  59  16.7 

13.573 

20 

0    2  12.12 

1.8353 

2  26    0.7 

14.696 

21 

22  37  17.25 

1.8064 

8  45  41.1 

13.613 

21 

0    4    2.31 

1.8378 

2  40  42.6 

14.700  1 

22 

22  39    5.60 

1.8053 

8  32    3.1 

13.»>9 

22 

0    5  52.66 

1.8404 

2  55  24.7 

14.703 

23 

22  40  53.89 

1.8043 

8  18  22.8 

13.691 

23 

0    7  43.16 

1.8430 

3  10    7.0 

14.706 

24 

22  42  42.12 

1.8033 

S.  8    4  40.2 

13.729 

24 

0    9  33.82 

1.8457 

N.  3  24  49.4 

14.707 

'  " 

— 

-      —      — 
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VII. 


GREENWICH  MEAN  TIME. 

1 
1 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BigbtAsoeiMioii. 

Diir. 

for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

lUght  Ascension. 

Diff. 
for  1  m. 

Dedination. 

Dill, 
forlm. 

WED 

NESI 

)AY  9. 

FRIDAY  11, 

h    m      8 

• 

O          I           II 

II 

h    m       8 

fl 

0          /          // 

1 

0 

0    9  33.82 

1.8457 

N.  3  24  49.4 

14.707 

0 

1  42  61.71 

9.0791 

N.14  52  48.7 

J3J507  ' 

1 

0  1]  24.65 

1.8486 

3  39  31.8 

14.707 

1 

1  44  56.23 

9.0787 

15    6  17.4 

13.450  , 

2 

0  13  15.65 

1.8515 

3  54  14.3 

14.707 

2 

1  47    1.15 

9.0853 

15  19  42.7 

13.389 

3 

0  15    a63 

1.8545 

4    8  56.7 

14.706 

3 

1  49    6.46 

9.0919 

15  a3    4.4 

13.339  ' 

4 

0  16  58.19 

1.8576 

4  23  39.0 

14.704 

4 

1  51  12.18 

9.0987 

15  46  22J> 

13.971  1 

5 

0  18  49.74 

1.8607 

4  38  2J.2 

14.701 

5 

1  53  18.31 

9.1056 

15  59  36.9 

13J909 

6 

0  20  41.47 

1.8638 

4  53    3.1 

14.696 

6 

1  55  24.85 

9.1195 

16  12  47.6 

13.146 

7 

0  22  33.40 

1.8679 

5    7  44.7 

14.691 

7 

1  57  31.81 

9.1195 

16  25  54.4 

13.079 

8 

0  24  25.54 

1.8767 

5  22  26.0 

14.686 

8 

1  59  39.19 

9.1964 

16  38  57.1 

13.011   ! 

9 

0  26  17.88 

1.8741 

5  37    7.0 

14.679 

9 

2    1  46.98 

9.1334 

16  51  55.7 

19.949 

10 

0  28  10.43 

1.8777 

5  51  47.5 

14.671 

10 

2    3  55.20 

9.1406 

17    4  50.1 

19.879 

11 

0  30    3.20 

1.8813 

6    6  27.5 

14.661 

11 

2    6    3.85 

9.1478 

17  17  40.3 

19.800  ' 

Id 

0  31  56.19 

1.8850 

6  21     6.8 

14.660 

12 

2    8  12.94 

9.1551 

17  30  26.1 

19.796  ' 

13 

0  33  49.40 

1.8888 

6  ;«  45.5 

14.039 

13 

2  10  22.46 

9.1693 

17  43    7.4 

19.651 

14 

0  35  42.85 

1.89S7 

•     6  50  23.5 

14.697 

14 

2  12  32.42 

9.1697 

17  55  44J2 

19.574 

15 

0  37  36.53 

1.8997 

7    5    0.8 

14.615 

15 

2  14  42.82 

9.1771 

18   8  ia3 

19.495 

16 

0  39  30.45 

1.9008 

7  19  37.3 

14.600 

16 

2  16  53.67 

9.1845 

18  20  43.6 

19.415 

17 

0  41  24.62 

1.9049 

7  34  12.8 

14.584 

17 

2  19    4.96 

9.1919 

18  33    6.1 

19.333 

18 

0  43  19.04 

1.9091 

7  48  47.4 

14Ji68 

18 

2  21  16.70 

9.1994 

18  45  23.6 

19.949 

19 

0  45  13.71 

1.9134 

8    3  21.0 

Mm^SI 

19 

2  23  28.89 

9.9070 

18  57  36.0 

19.164 

20 

0  47    8.65 

1.9178 

8  17  53.5 

14.539 

20 

2  25  41.54 

9.9147 

19    9  4a3 

19.077 

21 

0  49    3.85 

1.9993 

8  32  24.8 

14.5J9 

21 

2  27  54.65 

19  21  45.3 

11.988 

22 

0  50  59.32 

1.9968 

8  46  54.9 

14.491 

22 

2  30    8.22 

9.9300 

19  33  41.9 

11.897  ) 

23 

0  52  55.07 
THU 

1.9914 

BSD^ 

N.  9    1  23.7 
lY   10. 

14.469 

23 

2  32  22.251 
SATl 

9JB77 

N.19  45  33.^ 
LY  12. 

113»  1 

1 

0 

0  54  51.09 

1.9361 

N.  9  15  51.2 

14.446 

0 

2  34  36.74 

9.9454 

N.19  57  18.5 

11.711 

1 

0  56  47.40 

1.9409 

9  30  17.2 

14.491 

1 

2  36  51.70 

9.953S 

20    8  58.3 

11.615  ) 

2 

0  58  44.00 

1.9458 

9  44  41.7 

14.396 

2 

2  39    7.12 

9.9609 

20  20  32.3 

11.518  , 

3 

1    0  40.89 

1.9507 

9  59    4.7 

14.369 

3 

2  41  23.01 

9.9687 

20  32    0.5 

11.490 

4 

1    2  38.08 

1.9557 

10  13  26.0 

14.341 

4 

2  43  39.37 

9.9766 

20  43  22.7 

11.316 

5 

1    4  35.57 

1.9608 

10  27  45.6 

14.319 

5 

2  45  56.20 
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18  47 
18  49 
18  51 
18  53 
18  56 

18  58 

19  0 


6.0* 


19 
19 
19 
19 


2 
5 
7 

9 


19  11 
19  13 
19  16 


24.51 
42.78, 

0.84j 
18.67i 
36.26 
53.62 
10.74! 
27.611 
44.23| 

0.60' 
16.711 
32.56; 
48.15 

3.47 
18.51 ! 
33.28' 
47.77 

1.98 
15.90 
29.54 
42.89 
55.95 

8.71 


s 
3.3100 

3.3064 

3.3038 

3.3991 

3.3953 

3.8913 

3.8873 

3.3633 

3.3791 

3.3749 

3.3707 

3.3663 

3:3630 

3J3576 

8.8530 

3.3484 

3.3438 

3.3393 

3.3344 

3.8397 

3.3849 

3.^01 

3.8158 

8.8108 


.S.27  42 

,     27  39 

I     27  36 

'    27  a3 

I     27  30 

!     27  27 

!     27  23 

27  20 

27  16 

27  12 

27 

27 

27 

26  56 

26  51 

26  47 

26  42 

26  37 

26  32 

26  27 

26  22 

26  16 

26  11 

S.26    5 


8 
4 
0 


6.4 
24.9, 
34.9' 
36,5 
2i>.7 
14.5 
51.0' 
19.21 
39.2, 
51.ll 
54.8 
50.5 
38.11 
17.7 
49.4' 
13.3 
29.3 
37.5( 
38.0 
30.9 
16.1 
53.8 
24.0 
46.7 


WEDNESDAY  30. 


0 

19  18  21.17 

3.8058 

S.26    0    2.1 

5.805 

I 

19  20  33.33 

3J»03 

25  54  10.1 

5.987 

2 

19  22  45.19 

3.1958 

25  48  10.8 

6.047 

3 

19  24  56.75 

3.1901 

25  42    4.4 

6.167 

4 

19  27    8.00 

3.1849 

25  a5  50.8 

6JK6 

5 

19  29  18.94 

3.1798 

25  29  30.1 

6.404 

6 

19  31  29.58 

8.1747 

25  23    2.3 

6.581 

7 

19  33  39.91 

8.1605 

25  16  27.6 

6.637 

8 

19  35  49.92 

8.1643 

25    9  45.9 

6.753 

9 

19  37  59.62 

8.1590 

25    2  57.3 

6.867 

10 

19  40    9.00 

3.1537 

24  56    1.9 

6.979 

11 

19  42  18.07 

3.1485 

24  48  59.8 

7J)91 

12 

19  44  26.82 

8.1433 

24  41  51.0 

7.303 

13 

19  46  35J25 

3.1379 

24  34  35.5 

7.313 

14 

19  48  43.37 

3.1387 

24  27  13.4 

7.483 

15 

19  50  51.17 

3.1873 

24  19  44.9 

7.589 

16 

19  52  58.65 

3.1830 

24  12    9.9 

7.637 

17 

19  55    5.81 

3.1167 

24    4  28.5 

7.743 

18 

19  57  12.65 

3.1113 

23  56  40.7 

7.849 

19 

19  59  19.17 

3.1060 

23  48  46.6 

7.953 

20 

20    1  25.37 

3.1007 

23  40  46.3 

8.056 

21 

20    3  31.25 

3.0953 

23  32  39.9 

8.158 

22 

20    5  36.81 

3.0900 

23  24  27.4 

8.859 

23 

20    7  42.05 

3.0847 

23  16    8.8 

8.359 

24 

20    9  46.96 

3.0795 

S.23    7  44.3 

8.458 

tl 

3.631 
3.763 
3.903 
3.043 
3.183 
3.338 
3.461 
3.598 
3.734 
3.870 
4.005 
4.139 
4.873 
4.406 
4.537 
4.668 
4.798 
4.937 
5.055 
5.183 
5.309 
5.434 
5.559 
5.689 


Honr.  Right  AHceiiflioiiJj.^J^J^j 


Declination. 


Diff. 
for  1  m. 


THURSDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h 

20 
20 
20 


ra 

9 
11 
13 


20  15 
20  18 
20  20 
20  22 
20  24 
20  26 
20  5J8 
20  30 
20  32 
20  34 
20  36 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  52 
20  54 
20  56 


46.98 
51.59 
55.88 
59.85 
3.51 
6.85 
9.88 
12.59 
15.00, 
17.10 
18.89 
20.371 
21.55 
22.42, 
22.99' 
23Ji6 
23.23 
22.91 1 
22.29i 
21.38, 
20.181 
18.681 
16.90 
14.84 


8 

3.0795 
3.0743 
8.0688 
3.0636 
3.0583 
3.0531 
8.0478 
8.0437 
3.0376 
3.0384 
3.0373 
3.0333 
3.0171 
3.0130 
3.0070 
8.0030 
1.9971 
1.9933 
1.9873 
1.9834 
1.9775 
1.9737 
1.9680 
1.9633 


O    ' 

23  7 
22  59 
22  50 
22  41 
22  33 
22  24 
22  15 


22 
21 


6 
56 


21  47 
21  38 


21 
21 
21 
21 


28 

19 

9 

0 


S 


20  50 
20  40 
20  30 
20  20 
20  10 
20  0 
19  49 
19  39 
19  29 


44.3 
13.8 
37.5 
55.4 

7.5 
13.9; 
14.7 

9.91 
59.6 
43.8' 
22.6 
.56.1' 
24.3! 
47.3' 

5.li 
17.7! 
25.3 
27.9 
25.5 
18.2 

6.11 
49.2 
27.5 

1.1 


8.458 

8.556 

8.&53 

8.750 

8.846 

8.940 

9.033 

9.136 

9.318 

9.306 

9.397 

9.486 

9.573 

9.660 

9.747 

9.838 

9.915 

9.996 

10.081 

10.169 

10.343 

10.338 

10.401 

10.478 


FRIDAY,  JUNE  1. 
0  ;    20  58  12.50!  1.9587  |S.  19  18  30.2|  io.S54 


PHASES  OF  THE  MOON. 


d      h     m 

C   Last  Quarter,  . 

.     4  23  18.7 

#  New  Moon, 

.  12  17  29.4 

3)   First  Quarter, . 

.  19  12  56.5 

O   Full  Moon, .     . 

.  26  16     5.1 

d      h 

a  Apogee,.     .     . 

.     4  20.0 

<C  Perigee,.     .     . 

.     .    17    5.1 

86 


MAY,  1877. 


Xlll. 


GREENWICH  MEAN  TIME. 

1 
t 

LUNAR  DISTANCES. 

1 
1 

9 

2fl 

star's  Name 

P.L 

P.L. 

PL. 

P.L. 

au<l 

Noon. 

of 

lllli. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

1 

Position. 

O           »         /' 

04  51)  41) 

DifT. 
2867 

G6  32  50 

Diff. 
2879 

Dlff. 

Djff. 

1 

Spica 

W. 

O          /         /' 

68    5  36 

3891 

0           /         /# 

69  38    7 

2901 

Antares 

W. 

11)    5  35 

8867 

20  38  36 

3879 

22  11  22 

3890 

23  43  54 

3901 

Mure 

E. 

41  43  21 

3084 

40  14  52 

3097 

38  46  39 

3110 

37  18  41 

3121 

Fomalhaiit 

E. 

64  54    4 

3S31 

63  28  20 

3342 

62    3     1 

3265 

60  38    9, 

• 

aiSSfOO 

Satuni 

E. 

80    9  23 

9901 

78  37    5 

3913 

77    5    2 

3934 

75  33  14' 

3936 

a  Pegasi 

E. 

m  29  18 

3089 

85    0  55 

3101 

83  32  47 

3114 

82    4  55 

3137 

1 

2 

Spica 

W. 

77  17  14 

2954 

78  48  24 

2963 

80  19  23 

3973 

81  50  10 

39oS 

Aiitarea 

W. 

31  23    5 

S954 

32  54  16 

3962 

34  25  16 

2973 

35  56    4 

3981 

Mare 

E. 

30    2  18 

3176 

28  a5  40 

3187 

27    9  15 

3196 

25  43     li 

3906  < 

Fomalhaiit 

E. 

.5;^  40  46 

3416 

52  18  48 

3445 

50  57  22 

3475 

49  36  30! 

3508 

Saturn 

E. 

67  57  46 

3989 

66  27  19 

2999 

64  57    5 

3008 

f53  27    2 

3018 

a  Pegasi 

E. 

74  49  30 

3193 

73  23  13 

3306 

71  57  11 

3330 

70  31  25 

3334 

Sun 

E. 

122  30  43 

3333 

121    7    9 

3343 

119  43  46 

3353 

118  20  35 

XI61 

3 

Spica 

W. 

89  21  28 

3019 

90  51  17 

3036 

92  20  57 

3033 

93  50  30 

3039 

Aiitares 

W. 

43  27  29 

3019 

44  57  18 

3025 

46  27    0 

3031 

47  56  34 

3037 

Jupiter 

W. 

18  43    9 

3157 

20  10  10 

3143 

21  37  28 

3133 

23    4  59 

3133 

Foraalhaut 

E. 

43    1  49 

3701 

41  45    3 

3749 

40  29    8 

3801 

39  14    7 

3857 

Saturn 

E. 

55  59  27 

3056 

54  30  24 

3064 

5:3    1  30 

3069 

51  32  43 

3075 

a  Pegasi 

E. 

63  26  39 

3303 

62    2  31 

3317 

60  :w  39 

3333 

59  15    4 

3346 

Sun 

E. 

111  27    6 

3401 

JIO    4  51 

3408 

108  42  4.) 

3414 

107  20  42 

3420 

4 

An  tares 

W. 

55  22  53 

3056 

56  51  54 

3060 

58  20  52 

3063 

59  49  47 

1 

3065 

Jupiter 

W. 

30  24  27 

3103 

31  52  33 

3101 

33  20  42 

3099 

34  48  53 

3096 

Saturn 

E. 

44  10  25 

3098 

42  42  13 

3103 

41   14    6 

3105 

;)9  46    2 

3108 

a  Pegasi 

E. 

52  21  38 

3430 

50  59  55 

3448 

49  38  33 

3468 

48  17  33 

0^100 

Sun 

E. 

100  32    8 

3443 

99  10  39 

3446 

97  49  14 

3447 

96  27  51 

3450 

5 

Antares 

W. 

67  14     1 

3066 

68  42  52 

3065 

70  11  44 

3064 

71  40  38 

1 
3061   < 

Jupiter 

W. 

42  10  31 

3084 

43  39    0 

3081 

45    7  a3 

3078 

46  36  10 

3074 

Saturn 

E. 

32  26  20 

3114 

30  58  28 

3114 

29  30  36 

3114 

28    2  44 

3114 

Sun 

E. 

89  41  20 

3452 

88  20    2 

3451 

86  58  43 

3449 

85  37  $» 

3446 

6 

Antares 

W. 

79    5  58 

3044 

80  35  16 

3039 

82    4  40 

3a34 

83  34  10 

3038 

Jupiter 

W. 

54    0  31 

3050 

55  29  42 

3044 

56  59    0 

3038 

58  28  26 

3033 

a  Aquilfe 

VV. 

39  51  48 

5556 

40  41  5;) 

5395 

41  33  51 

5349 

42  27  36 

5116 

Sun 

E. 

78  49  48 

3429 

77  28    4 

3433 

76    6  14 

3417 

74  44  17 

3412 

7 

Jupiter 

W. 

65  57  46 

9993 

67  28    8 

2964 

68  58  41 

3974 

70  29  26 

3965 

a  Aquilee 

W. 

47  19  42 

4593 

4S  22  14 

4509 

49  25  58 

4431 

50  30  51 

4358  ; 

Mara 

\V. 

26  38  15 

3215 

28    4    6 

3206 

29  30    8 

3197 

30  56  21 

3187 

Sun 

E. 

67  52  42 

3374 

66  29  56 

3366 

65    7    1 

a^'>7 

63  43  55 

3348  1 

8 

Jupiter 

W. 

78    6  19 

3913 

79  38  22 

2901 

81  10  40 

3889 

82  43  13 

9877 

a  Aquilee 

W. 

56  10  37 

4058 

57  21  20 

4006 

58  32  52 

3960 

59  45  11 

3916 

Mare 

W. 

38  10  31 

3133 

39  38     1 

3121 

41     5  45 

3109 

42  33  44 

3096  , 

Sun 

E. 

56  45  36 

3295 

55  21  19 

3364 

53  56  49 

3372 

52  32    5 

3961 

9 

Jupiter 
n  Aquilae 

W. 

90  29  52 

3815 

92    4     1 

2601 

93  38  28 

3768 

95  13  12 

9775 

W. 

65  57  31 

3731 

67  13  56 

3686 

68  30  58 

3654 

69  48  34 

3633 

Mare 

W. 

49  57  34 

3030 

51  27    9 

3016 

52  57    2 

3003 

54  27  12 

9969 

Foinalhaut 

W. 

38  34  32 

3616 

39  52  49 

3551 

41  12  17 

3499 

• 

42  32  50 

• 

3438 

XIV. 


MAY,  1877. 


8T 


t 

1 

1 

GREENWICH  MEAN  TIME. 

1 

LUNAE  DISTANCES. 

1 

• 
'  ^5           Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^§ 

and 

Midiiiirht. 

of 

xvi«. 

of 

XV1I1J> 

of 

xxr»- 

of 

1 

1 

Position. 

^j 

Diflr. 

Diff. 
9994 

74  14  16 

Diff. 
99a'S 

Diff. 

Spica 

W. 

O            1        II 

71  10  24 

2919 

Oil' 

72  42  27 

O           /         II 

75  45  51 

9944 

1 

All  tares 

W. 

25  16  11 

9913 

26  48  14 

9993 

28  20    4 

9933 

29  51  41 

9943 

\ 

Mars 

E. 

35  50  57 

3133 

34  23  27 

3144 

;I2  56  11 

3155 

31  29    8 

3166  1 

1 

Fonialhaut 

E. 

59  13  43 

3319 

57  49  45 

3337 

56  26  16 

3369 

55    3  16 

3388 

Saturn 

E. 

74     1  41 

9947 

72  30  22 

2958 

70  59  17 

9969 

69  28  25 

9979 

a  l^egasi 

E. 

80  37  18 

3140 

79    9  57 

3153 

77  42  52 

3167 

76  16    3 

3180 

1    9 

Spica 

W. 

83  20  45 

9990 

84  51  10 

2998 

86  21  25 

3005 

87  51  31 

3013 

1 

Antares 

W. 

37  26  41 

9989 

38  57    8 

2997 

40  27  24 

3005 

41  57  31 

3012 

Mars 

E. 

24  16  59 

3915 

22  51     8 

3993 

21  25  2(> 

3931 

19  59  54 

3939  1 

Foinalhaut 

E. 

48  16  15 

3542 

46  56  37 

3577 

45  37  38 

3616 

44  19  21 

3658 

Saturn 

E. 

61  57  11 

3096 

60  27  30 

3034 

58  58    0 

3042 

57  28  39 

3049 

a  Pegiisi 

E. 

69    5  56 

3947 

67  40  42 

3261 

m  15  45 

3275 

64  51     4 

3988 

Suif 

E. 

116  57  34 

3370 

115  34  43 

3379 

114  12    2 

3386 

112  49  30 

3393 

3 

Spica 

W. 

95  19  55 

3043 

96  49  14 

3047 

98  18  28 

3059 

99  47  37 

3056 

Antares 

W. 

49  26    1 

3049 

50  55  22 

3047 

52  24  37 

3051 

53  53  47 

3054 

Jupiter 

W. 

24  32  41 

3117 

26    0  30 

3119 

27  28  25 

3109 

28  56  24 

3105 

Fornalhaut 

E. 

38    0    4 

3919 

36  47    4 

3988 

35  35  13 

4064 

34  24  36 

4149 

t 

Saturn 

E. 

50    4    3 

3081 

48  35  30 

3086 

47    7    3 

3090 

45  38  41 

3095   ' 

a  Pegasi 

E. 

57  51  46 

3369 

56  28  46 

3378 

55    6    4 

3:i94 

53  43  41 

3419 

Sun 

E. 

105  58  48 

3495 

104  37    0 

3431 

103  15  18 

3435 

101  53  41 

3438 

4 

Antares 

W. 

61  18  40 

3066 

62  47  31 

3067 

64  ^^  21 

3067 

65  45  11 

3067  ' 

Jupiter 

W. 

36  17    7 

3004 

37  45  24 

3092 

39  13  43 

3090 

40  42    5 

3087 

Satuni 

E. 

38  18    2 

3110 

36  50    4 

3111 

35  22    8 

3119 

3:3  54  13 

3114 

a  Pegasi 

E. 

46  56  56 

3511 

45  36  44 

3535 

44  16  59 

3561 

42  57  42 

3569 

Sun 

E. 

95    6  31 

3459 

93  45  13 

3459 

92  23  55 

3453 

91    2  38 

3459 

5 

Antares 

W. 

73    935 

3059 

74  38  35 

3056 

76    7  38 

3059 

77  36  46 

3049 

Jupiter 

W. 

48    4  51 

3070 

49  33  37 

3065 

51     2  29 

3060 

52  31  27 

3056 

Satuni 

E. 

26  34  52 

3114 

25    7    0 

3114 

23  39    8 

3114 

22  11  16 

3115 

Sun 

E. 

84  15  58 

3444 

82  54  31 

3441 

81  33    1 

3438 

80  11  27 

3433 

6 

Antares 

W. 

85    3  48 

3099 

86  33  33 

3015 

88    3  27 

3006 

89  33  30 

3001 

Jupiter 

W. 

59  57  59 

3095 

61  27  41 

3017 

62  57  33 

3009 

64  27  34 

3001 

a  Aquil® 

W. 

4:^  23    1 

.     4994 

44  20    1 

4881 

45  18  31 

4777 

46  18  26 

4680 

Sun 

E. 

73  22  14 

3405 

72    0    3 

3399 

70  37  45 

3391 

69  15  18 

3383 

7 

Jupiter 
a  Aquil«e 

W. 

72    0  23 

9955 

73  31  32 

2945 

75 .  2  54 

2934 

76  34  30 

9994 

W. 

51  36  50 

429) 

52  43  51 

4298 

53  51  51 

4168 

55    0  47 

4119 

Mars 

W. 

32  22  46 

3177 

33  49  23 

3167 

35  16  12 

3155 

36  43  15 

3144 

Sun 

E. 

6^  20  39 

3338 

60  57  11 

3398 

59  33  32 

3317 

58    9  40 

3306 

;  8 

Jupiter 
a  Aquilae 

W. 

84  16    1 

9865 

a5  49    5 

2853 

87  22  24 

2840 

88  56    0 

3898 

1 
1 
1 

W. 

60  58  15 

3872 

62  12    3 

3831 

as  26  as 

3709 

64  41  43 

3756 

Mars 

W. 

44    1  58 

3063 

45  30  28 

3070 

46  59  14 

3057 

48  28  16 

3044 

Sun 

E. 

51    7    8 

3949 

49  41  57 

3936 

48  16  31 

3995 

46  50  51 

3919 

i » 

Jupiter 

W. 

96  48  13 

9761 

98  23  32 

9747 

99  59    9 

9734 

101  35    4 

9719  j 

1 

a  Aquilee 

W. 

71    6  43 

3593 

72  25  25 

3565 

73  44  37 

3538 

75    4  19 

3519  , 

Mars 

W. 

55  57  39 

9974 

57  28  24 

9959 

58  59  28 

9945 

60  30  50 

2930  ' 

1 

i 

Fomalhauf 

• 

W. 

43  54  23 

3387 

45  16  54 

3341 

46  40  18 

3297 

48    4  33 

3355 

m 
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GREENWICH  MEAN  TIME. 

1 

1 
1 

LUNAR  DISTANCES. 

1 

« 
9 

star's  Narae 
aiid 

POBitiOD. 

Noon. 

P.L. 

of 
Diff. 

S905 
3199 

III1>- 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Biff. 

IXh. 

P.L. 

of 
Diff. 

Satuni 

Son 

W. 

E. 

15  54  29 
45  24  56 

O           /        // 

17  26  41 
43  58  46 

9883 
3187 

18  59  22 
42  32  21 

2863 
3174 

20  32'  30 

41     5  41 

98«  , 

3163 

10 

a  Aquilce 

Mars 

Fomalliaut 

a  Pegasi 

Saturn 

Sun 

W. 
W. 
W. 
W. 
W. 
E. 

76  24  30 
62    2  31 
49  29  37 
28  53  17 
28  24    5 
33  48  42 

3488 
9915 
3317 
3817 
2756 
3103 

77  45    8 
63  34  31 
50  55  26 
30    8    2 
29  59  30 
32  20  36 

3464 
2901 
3180 
3700 
3741 
3093 

79    6  12 
65    6  49 
52  21  59 
31  24  49 
31  35  16 
30  52  17 

3441 
3886 
3145 
3597 
9795 
3083 

80  27  42 
66  39  26 
53  49  14 

32  43  27 

33  11  23 
29  23  46 

3490 

3871 

3113 

3505 

9710  - 

3073 

14 

Sun 

Pollux 

Reguhis 

W. 

E. 

E. 

17  12  54 
41     5  19 
77  53  30 

3808 
8343 
3338 

18  47  12 
39  20  21 
76    8  11 

2773 
3336 
2320 

20  22  15 
37  35  14 
74  22  41 

9745 
9331 
S313 

21  57  55 
35  49  59 
72  37     1 

9791 
9396 

S306 

i 

15 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

30    2  45 
27    2  13 
63  46  22 

2645 
2311 
S879 

31  40  39 
25  16  30 
61  59  51 

3635 
3311 
3374 

a3  18  46 
23  30  47 
60  13  14 

9696 
9313 
9970 

34  57    6 
21  45    6 
58  26  30 

9616 
9316 
9966 

16 

Sun 

Reguluts 

Spica 

W. 

E. 

E. 

43  11     5 

49  31  40 

103  33  17 

2590 
2253 
2254 

44  50  14 

47  44  31 

101  46  10 

3586 
8351 
3353 

46  29  28 
45  57  20 
99  59    1 

9583 
9949 
9951 

48    8  46 
44  10    6 
98  11  50 

9580 
9949 
9950 

17 

Sun 

Regulus 

Spica 

W. 

E. 

E. 

56  25  58 
35  13  43 
89  15  38 

2574 
2247 
3349 

58    5  28 
33  26  26 
87  28  24 

3574 
3349 
8250 

59  44  59 
31  39  11 
85  41  11 

9574 
9349 
9350 

61  24  29 
29  51  57 
83  53  58 

9574 
9951 
3951 

18 

Sun 

Pollux 

Spica 

W. 
W. 
E. 

69  41  42 
16  15    0 
74  58  29 

2562 
2333 
2361 

71  21    2 
18    0  11 
73  11  32 

9585 
3323 
9964 

73    0  18 
19  45  37 
71  24  39 

8587 
8315 
9966 

74  39  31 
21  31  14 
69  37  50 

3590 
9311 
9960  , 

1 

19 

Sun 

Pollux 

Spica 

W. 
W. 
E. 

82  54  34 
30  20  19 
60  44  51 

2606 
2307 
2385 

84  33  21 
32    6    8 
58  58  30 

2610 
3309 
8989 

86  12    2 
33  51  55 
57  12  15 

96J5 
3311 
3994 

87  50  37 
35  37  39 
55  26    6 

9618  1 

9313 

9998 

20 

Sun 
Pollux 
Spica 
Antai'es 

W. 
W. 
E. 
E. 

96    2    5 
44  25  1!) 
46  36  54 
92  29  49 

2643 
8339 

2317 

97  40    3 
46  10  36 
44  51  23 
90  44  14 

9647 
2333 
2325 
2:)8S 

99  17  54 
47  55  47 
43    6    0 

88  58  46 

8659 
93.37 
9330 

9:^ 

100  55  38 
49  40  52 
41  20  44 
87  13  25 

1 
9657 

9349 

9335 

9331 

21 

Sun 

Pollux 

Regulus 

Spica 

Antai*e6 

Jupiter 

W. 

W. 

W. 

E. 

E. 

E. 

109    2  25 
58  24  40 
21  27  45 
32  36  17 
78  28  29 

102  36  25 

2687 
2365 
2357 
3363 
2357 
2345 

110  39  22 
60    9    5 
23  12  21 
30  51  48 
76  43  52 

100  51  31 

2693 
9371 
9368 
9368 
9363 
9350 

112  16  11 
61  53  22 
24  56  50 
29    7  28 
74  59  23 
99    6  44 

9699 
9375 
9368 
9375 
9368 
9355 

113  52  52 
63  37  32 

26  41  11 

27  23  17 
73  15    2 
97  22    5 

9706  , 

9381 

3373 

9381   , 

9373 

9361 

22 

Sun 

Pollux 

Regulus 

Aiitai-es 

Jupiter 

W. 

W. 

W. 

E. 

E. 

121  54    2 
72  16  22 
35  20  52 
64  35  21 

88  40  50 

2741 
2410 
2403 
9403 
2389 

123  29  48 
73  59  43 
37    4  22 
62  51  50 
86  57    0 

9749 
9415 
2409 
9409 
9396 

125    5  23 
75  42  56 

38  47  44 
61    8  28 
85  13  19 

9756 
9499 
9415 
9415 
9409 

126  40  49 
77  26    0 
40  30  57 
59  25  15 
83  29  47 

9764  ' 

9199 ; 

9499 
9499 
9408  ! 

23 

Pollux 

W. 

85  58  59 

9461 

87  41    7 

9469 

89  23    4 

9476 

91    4  51 

9483 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

9 

Stai-'a  Name 

and 

Position. 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Diff. 

XVlTlb. 

P.L. 

of 
Diff. 

XXP». 

P.L. 

of 

Diff. 

Saturn 

Sun 

W. 
E. 

22    6    3 
39  38  47 

S894 
3150 

23  40    0 
38  11  38 

9806 
3137 

O         ./         /' 

25  14  20 
36  44  13 

9789 
3195 

26  49    2 
35  16  34 

9773 
3114 

10 

a  Aquilee 

Mara 

Fomalbaut 

a  Pegasi 

Saturn 

Sun 

W. 
W. 
W. 

W. 
W. 

E. 

81  49  36 
68  12  22 
55  17    8 
34    3  46 
34  47  50 
27  55    3 

3400 
9856 
3089 
3493 
9694 
3065 

&3  11  53 
69  45  37 
56  45  40 

35  25  37 

36  24  38 
26  26  11 

3380 
9849 
3059 
3349 
9678 
3059 

84  34  32 
71  19  11 
58  14  49 
36  48  52 
38    1  47 
24  57  11 

3363 
9897 
3093 
3983 
9663 
3054 

85  57  31 
72  53    4 
59  44  33 

38  13  24 

39  39  16 
23  28    5 

3345 
9811 
9997 
3993 
9649 
3061 

14 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

23  34    7 
34    4  37 
70  51  10 

9701 
9391 
9300 

25  10  45 
32  19    8 

69    5  10 

9684 
9317 
9994 

26  47  46 
30  33  33 
67  19    2 

9669 
9814 
9989 

28  25    7 
28  47  54 

65  32  46 

9657 
9313 
9983 

15 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

36  35  36 
19  59  30 
56  39  41 

9611 
9399 
9963 

38  14  16 
18  14    3 
54  52  47 

9604 
9331 
9960 

39  53    5 
16  28  49 
53    5  48 

9599 
9346 
9958 

41  32    2 
14  43  56 
51  18  46 

9504 
9367 
9955 

16 

Sun 

Regulus 

Spica 

W. 

E. 
E. 

49  48    8 
42  22  51 
96  24  37 

9578 
9948 
SS49 

51  27  33 

40  35  35 
94  37  23 

9577 
9947 
9949 

53    7    0 

38  48  18 
92  50    8 

9576 
9947 
9949 

54  46  28 
37    1     0 
91    2  53 

9574 
9947 
9949 

17 

Sun 

Regulus 

Spica 

W. 

E. 
E. 

63    3  59 
28    4  45 
82    6  47 

9575 
9958 
9953 

64  43  28 
26  17  35 
80  19  38 

9677 
9953 
9955 

66  22  55 
24  30  27 
78  32  32 

9578 
9956 
9957 

68    2  20 
22  43  22 
76  45  29 

9580 
9958 
9959 

18 

Sun 
Pollux 

• 

spica 

W. 
W. 
E. 

76  18  40 
23  16  58 
67  51    5 

9583 
9308 
9S79 

77  57  45 
25    2  46 
66    4  24 

9596 
9306 
9975 

79  36  46 
26  48  37 
64  17  48 

9599 
9306 
9979 

81  15  42 
28  34  28 
62  31  17 

9609 
9306 
9969 

19 

Sun 

Pollux 

Spica 

W. 
W. 
E. 

89  29    7 
37  23  20 
53  40    3 

9693 
9315 
9309 

91    7  31 
39    8  57 
51  54    6 

9697 
9319 
9306 

92  45  49 
40  54  29 
50    8  15 

9639 
9399 
9311 

94  24    0 
42  39  57 
48  22  31 

9637 
9396 
9315 

20 

Sun 
Pollux 
Spica 
Antares 

W. 
W. 
E. 
E. 

102  33  15 
51  25  51 
39  35  35 
85  28  11 

9663 
9346 
9340 
9336 

104  10  44 
53  10  43 
37  50  34 
83  43    4 

9660 
9350 
2345 
93« 

105  48    6 
54  55  29 
36    5  40 
81  58    5 

9675 
9355 
9350 
9346 

107  25  20 
56  40    8 
34  20  54 
80  13  13 

9681 
9360 
9357 
9359 

21 

Sun 

Pollux 

Regulus 

Spica 

Antares 

Jupiter 

W. 

W. 

W. 

E. 

E. 

E. 

115  29  24 
65  21  34 
28  25  24 
25  39  15 
71  30  49 
95  37  34 

9713 
9387 
9379 
9388 
9379 
9366 

117    5  47 
67    5  28 
30    9  29 
23  55  23 
69  46  44 
93  53  10 

■ 

9719 
9399 
9385 
9395 
9386 
9379 

118  42    1 
68  49  14 
31  53  25 
22  11  41 

68    2  48 
92    8  55 

9796 
9398 
9391 
9403 
9391 
9378 

120  18    6 
70  32  52 
33  37  13 
20  28  10 
66  19    0 
90  24  48 

9733 
9403 
9397 
9411 
9397 
9384 

22 

Sun 

Pollux 

Regulus 

Antares 

Jupiter 

W. 

W. 

W. 

E. 

E. 

128  16    4 
79    8  54 
42  14    1 
57  42  12 
81  46  24 

9779 
9435 
9499 
9499 
9415 

129  51     9 
80  51  39 
43  56  55 
55  59  18 
80    3  10 

9781 
9441 
9435 
9435 
9499 

131  26    2 
82  34  15 
45  39  40 
54  16  33 

78  20    6 

9789 
9448 
9441 
9449 
9498 

133    0  44 
84  16  42 
47  22  16 
52  33  58 
76  37  11 

9798 
9455 
9448 
9448 
9435 

23 

Pollux 

W. 

• 

92  46  28 

9490 

94  27  55 

9496 

96    9  11 

9506 

97  50  16 

9514 

90 
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LUNAR  DISTANCES. 


2  . 
3,a 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

m^ 

of 

Vlh. 

of 

IXh. 

of 

1^ 

23 

Position. 

Diff. 
9455 

Diff. 

Diff. 

Biff. 

Regulus 

W. 

O           /        // 

49    4  42 

O          /        n 

50  46  59 

9469 

O          i         It 

52  29    5 

9470 

54  11     1 

9477 

Antnres 

E. 

50  51  32 

3456 

49    9  16 

9469 

47  27  10 

9470 

45  45  14 

9477 

Jupiter 

E. 

74  54  26 

9443 

73  11  51 

9449 

71  29  26 

3457 

69  47  12 

9464 

34 

Regulus 

W. 

62  38    5 

3515 

64  18  57 

9593 

65  59  38 

3531 

67  40    8 

9540 

Aiithi-es 

E. 

37  18  12 

9515 

35  37  20 

9594 

33  56  40 

3538 

32  16  11 

9540 

Jupiter 

E. 

61  18  44 

3504 

59  37  37 

9513 

57  56  42 

9539 

56  15  59 

9531 

25 

Regulus 
Spica 

W. 

75  59  4J 

3583 

77  39    0 

9599 

79  18    6 

9601 

80  56  59 

9610 

W. 

22    0  4] 

9503 

23  39  45 

9601 

25  18  39 

9610 

26  57  21 

9618 

Jupiter 

E. 

47  55  40 

9580 

46  16  17 

9501 

44  37    9 

9601 

42  58  15 

9619 

a  Aquilie 

E. 

80  10  54 

3338 

78  47  26 

3355 

77  24  18 

3374 

76    1  32 

3396 

Mars 

E. 

98  48  58 

9771 

97  13  52 

9781 

95  38  59 

3790 

94    4  18 

9800 

26 

Reinilus 

W. 

89    8  14 

9658 

90  45  50 

9669 

92  23  12 

9678 

94    0  21 

9689  1 

Spica 

W. 

35    7  55 

9663 

36  45  24 

9679 

38  22  41 

9689 

39  59  45 

9699 

Jupiter 

E. 

34  47  48 

9675 

33  10  35 

9689 

31  33  41 

9704 

29  57    7 

9791   1 

a  AquiloB 

E. 

69  14    3 

3519 

67  54    0 

3550 

66  34  31 

3581 

65  15  36 

3615 

Mars 

E. 

86  14    5 

9860 

84  40  42 

9860 

83    7  32 

3870 

81  34  35 

9880 

27 

Spica 

W. 

48    1  44 

9749 

49  37  28 

9753 

51  12  58 

9763 

52  48  14 

9773 

a  Aquil» 

E 

58  50  56 

3890 

57  36  15 

3869 

.56  22  24 

3999 

55    9  27 

3979 

Mars 

E. 

73  53  12 

9034 

72  21  36 

9945 

70  50  14 

9955 

69  19    5 

9966 

Fomaliiaut 

E. 

80  43    0 

3039 

79  13  36 

3059 

77  44  28 

3067 

76  15  38 

3089 

Saturn 

E.. 

98  59  20 

9765 

97  24    6 

9T75 

95  49    5 

9785 

94  14  18 

9795 

28 

Spica 

W. 

60  41  13 

9835 

62  15    9 

9835 

63  48  51 

3845 

65  22  20 

9855 

a  AquilfiB 

E. 

49  20    0 

4330 

48  13  35 

4417 

47    8  29 

4511 

46    4  47 

4619 

Mars 

E. 

61  46  46 

3031 

60  16  59 

3031 

58  47  25 

3043 

57  18    4 

3059 

Fomalhaut 

E. 

68  56    8 

3163 

67  29  15 

3181 

66    2  43 

3300 

64  36  34 

3990 

Saturn 

E. 

86  23  44 

9846 

84  50  18 

9858 

83  17    5 

9868 

81  44    5 

9878 

a  Pegasi 

E. 

90  32  47 

3040 

89    3  24 

3050 

87  34  13 

3000 

86    5  15 

9073 

29 

Spica 

W. 

78    6  36 

9904 

74  38  50 

9913 

76  10  52 

9993 

77  42  42 

9991 

Antares 

W. 

27  12  22 

9903 

28  44  37 

9919 

30  16  41 

9991 

31  48  33 

9931 

Mars 

E. 

49  54  33 

3104 

48  26  26 

3114 

46  58  36 

3194 

45  30  56 

3133 

Fomalhaut 

E. 

.57  31  .53 

33:10 

56    8  16 

3355 

54  45    8 

3381 

53  22  30 

3409 

Saturn 

E. 

74    2  18 

9997 

72  30  34 

9937 

70  59    2 

9946 

69  27  42 

9956 

a  Pegasi 

E. 

78  43  51 

3199 

77  16  17 

3141 

75  48  57 

3153 

74  21  52 

3167 

30 

Spica 

W. 

85  19    6 

9974 

86  49  51 

9961 

88  20  27 

9989 

89  50  53 

1 

9997 

Antares 

W. 

39  25    5 

9973 

40  55  52 

9981 

42  26  29 

9988 

43  56  57 

9995 

Mars 

E. 

38  15  23 

3179 

36  48  49 

3188 

35  22  25 

3196 

33  56  11 

3905 

Fomalhaut 

E. 

46  37  51 

3576 

45  18  50 

3616 

44    0  33 

3660 

42  43    3 

3707 

Saturn 

E. 

61  .53  51 

9999 

60  23  37 

3006 

58  53  32 

3014 

57  23  37 

9099 

a  Pegasi 

E. 

67  10  19 

3939 

65  44  48 

3946 

64  19  33 

3960 

62  54  35 

3975 

31 

Antares 

W. 

51  27    9 

3097 

52  56  48 

3039 

54  26  21 

3038 

55  55  47 

3049 

Jupiter 

W. 

28  39  32 

3059 

30    8  40 

3059 

31  37  48 

3059 

33    6  56 

3059 

Mars 

E. 

26  47  26 

3943 

25  22    8 

3350 

23  56  58 

3958 

22  31  57 

3965 

Fomalhaut 

E. 

36  29  23 

4014 

35  17  57 

4096 

34    7  51 

4186 

32  59  12 

4960 

Saturn 

E. 

49  56  19 

3056 

48  27  16 

3063 

46  58  20 

3068 

45  29  31 

3073 

a  Pegasi 

E. 

55  54  12 

3355 

54  31    4 

3373 

53    8  17 

3399 

• 

51  45  51 

3411 

XVIII. 
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GREENWICH  MEAN  TIME. 

J 

1 

LUNAR  DISTANCES. 

• 

1 

Star's  NaiDA 

P.L. 

P.L 

P.L. 

P.L. 

®  9 

and 

Midnight. 

of 

XVb. 

of 

XVUIh 

of 

XXIh. 

of 

1^ 

23 

Position. 

C7 

Diff. 

Diff. 

Diff. 

Diff. 

Regii]us 

W. 

o          /        // 

55  52  47 

9484 

O           /         // 

57  34  23 

9499 

O           1        II 

59  15  48 

9499 

O           /         // 

60  57    2 

8507 

Antares 

E. 

44    3  28 

9485 

42  21  53 

9409 

40  40  28 

8500 

38  59  15 

9507 

Jupiter 

E. 

68    5    8 

S479 

66  23  15 

9480 

64  41  33 

9488 

63    0    3 

8496 

24 

Regulus 

W. 

69  20  26 

S548 

71    0  32 

9556 

72  40  27 

9565 

74  20  10 

8574 

Autares 

K. 

30  35  53 

9548 

28  55  47 

9557 

27  15  53 

9566 

25  36  11 

9574 

Jupiter 

E. 

5^1  35  29 

9540 

52  55  12 

9550 

51  15    8 

9559 

49  35  17 

8569 

25 

ReguluB 

W. 

82  35  40 

9690 

84  14    8 

9699 

85  52  23 

9639 

87  30  25 

9649 

Spica 

W. 

28  35  52 

9696 

30  14  11 

9635 

31  52  18 

9644 

33  30  13 

9654 

Jupiter 

E. 

41  19  37 

9694 

39  41  15 

9636 

38    3    9 

9649 

36  25  20 

9661 

a  Aquilee 

E. 

74  39  10 

3417 

73  17  13 

3439 

71  55  41 

3464 

70  34  37 

3491 

Mai's 

E. 

92  29  50 

9810 

90  55  35 

9819 

89  21  32 

9899 

87  47  42 

9839 

26 

Regulus 

W. 

95  37  16 

9698 

97  13  58 

9709 

98  50  26 

9719 

100  26  41 

9799 

Spica 

W. 

41  36  35 

97(» 

43  13  12 

9719 

44  49  36 

9799 

46  25  47 

9ri8 

Jupiter 
a  Aquilfe 

E. 

28  20  55 

9738 

26  45    5 

9767 

25    9  41 

9n8 

23  34  44 

9801 

E. 

63  57  18 

3651 

62  39  39 

3689 

61  22  40 

3730 

60    6  25 

3774 

Mars 

E. 

80    1  51 

9891 

78  29  21 

9901 

76  57    4 

9919 

75  25    1 

9994 

27 

Spica 

W. 

54  23  17 

9784 

55  58    6 

9794 

57  32  42 

9805 

59    7    4 

9815 

n  Aquilte 

E. 

53  57  27 

4040 

52  46  27 

4105 

51  36  30 

4175 

50  27  40 

4949 

Mait) 

E. 

G7  48  10 

9977 

66  17  29 

9988 

64  47    1 

9999 

63  16  47 

3009 

Fouialhaut 

E. 

74  47    6 

3097 

73  18  53 

3119 

71  50  58 

3199 

70  23  2:3 

3145 

Saturn 

E. 

92  39  44 

9806 

91    5  24 

9816 

89  31  17 

9897 

87  57  24 

9837 

28 

Spica 

W. 

66  55  37 

9865 

68  28  41 

9875 

70    1  32 

9885 

71  34  10 

8804 

a  Aquilw 

E. 

45    2  33 

4793 

44     1  53 

4844 

43    2  53 

4975 

42    5  38 

5119 

Mars 

E. 

55  48  56 

3063 

54  20    1 

3073 

52  51  19 

3084 

51.  22  50 

3094 

Fomalhaut 

E. 

63  10  48 

3940 

61  45  26 

3961 

60  20  29 

3983 

58  55  58 

3306 

Saturn 

E. 

80  11  18 

9888 

78  38  44 

9898 

77    6  23 

9908 

75  34  14 

9918 

a  Pegasi 

E. 

84  36  31 

3089 

83    8    0 

3094 

81  39  43 

3105 

80  11  40 

3117 

29 

Spica 

W. 

79  14  21 

9940 

80  45  49 

9949 

82  17    6 

9958 

83  48  11 

9966 

Antares 

W. 

33  20  13 

9939 

34  51  42 

9948 

36  23    0 

9956 

37  54    8 

9965 

Mars 

E. 

44    3  27 

3143 

42  36    9 

3153 

41    9    3 

3169 

39  42    8 

3170 

Fomulhaut 

E. 

52    0  24 

3439 

50  38  52 

3470 

49  17  54 

3503 

47  57  33 

3538 

Saturn 

E. 

67  56  34 

9965 

66  25  37 

9973 

64  54  51 

9989 

63  24  16 

9990 

a  Pegasi 

E. 

72  55  -3 

3179 

71  28  29 

3199 

70    2  10 

3905 

68  36    7 

3918 

30 

Spica 

W. 

91  21  10 

3004 

92  51  18 

3010 

94  21  18 

3017 

95  51  10 

3098 

Antares 

W. 

45  27  16 

3009 

46  57  26 

3009 

48  27  28 

3015 

49  57  22 

3091   1 

Mars 

E. 

32  30    8 

3913 

31    4  14 

3990 

29  38  29 

3998 

28  12  53 

3936 

Fomalhaut 

E. 

41  26  23 

3758 

40  10  37 

3813 

38  55  48 

3874 

37  42    2 

3940 

Saturn 

E. 

55  53  52 

3030 

54  24  16 

3037 

52  54  49 

3043 

51  25  30 

3050 

a  Pegasi 

E. 

61  29  54 

3990 

60    5  31 

3306 

58  41  26 

3391 

57  11  39 

3338 

31 

Antares 

W. 

57  25    8 

3047 

58  54  23 

3051 

60  23  33 

3053 

61  52  38 

3057 

Jupiter 

W. 

34  36    4 

3053 

36    5  11 

3053 

37  34  18 

3054 

;i9    3  24 

3055 

Mars 

E. 

21    7    4 

3979 

19  42  20 

3980 

18  17  45 

3988 

16  53  20 

3997 

Fomalhaut 

E. 

31  52    9 

4404 

30  46  51 

4534 

29  43  29 

4689 

28  42  14 

4850 

Satuni 

E. 

44    0  48 

3078 

42  32  12 

3083 

41    3  42 

3087 

39  35  17 

3091 

a  Pegasi 

E. 

50  23  47 

3431 

49    2    6 

3454 

47  40  50 

3476 

46  19  59 

3501 
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AT  GREENWICH  APPARENT  NOON. 


9 
5 


^• 


Frid. 

Sat. 

Sim. 

Mon. 

Tues. 

Wed. 

Tliur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sim. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 


5 

o 
>l 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUH'S 


Apparent 
Right  AscenRion. 


li     m       8 

4  37  51.19 
4  41  57.01 
4  46  3.23 

4  50  9.83 
4  54  16.79 

4  58  24.09 

5  2  31.72 
5  6  39.67 
5  10  47.88 

5  14  56.34 
5  19  5.02 
5  23  13.92 

5  27  22.98 
5  31  32.19 

5  35  41.54 

5  39  50.98 
5  44  0.48 
5  48  10.03 

5  52  19.59 

5  56  29.15 

6  0  38.70 

6  4  48.21 
6  8  57.64 
6  13  6.98 

6  17  16.21 
6  21  25.31 
6  25  34.27 

6  29  43.07 
6  33  51.69 
6  38  0.10 

6  42  8.29 


Difif.  for 
1  hour. 


0.233 
0.250 
0.266 

0.281 
0.296 
0.310 

0.324 
0.336 
0.347 

0.357 
0.366 
0.373 

0.380 
0.386 

0.391 

0.394 
0.396 
0.397 

0.397 
0.397 
0.396 

0.393 
0.390 
0.386 

0.382 
0.376 
0.370 

0.362 
0.354 
0.345 

0.335 


Apparent 
BeolinaUoD. 


52.'( 


0+20 


N.22    6 
22  14  41.9 
22  22    8.5 

22  29  11.7 
22  35  51.5 
22  42    7.6 

22  47  59.8 
22  53  27.9 

22  58  31.9 

23  3  11.8 
23  7  27.2 
23  11  18.1 

23  14  44.5 
23  17  46.2 

23  20  23.2 

23  22  35.6 
23  24  23.3 
23  25  46.1 

23  26  44.1 
23  27  17.4+ 
23  27  25.9 

23  27  9.6 
23  26  28.5 
23  25  22.7 

23  23  52.3 
23  21  57.1 
23  19  37.3 


23 
23 
23 


16 
13 
10 


53.1 
44.4 
11.3 


N.23     6  13.8 


DUr.  for 
1  hour. 


n 

.05 
J  9.08 
18.11 

17.13 
16.14 
15.15 

14.16 
13.16 
12.16 

11.15 

10.13 

9.11 

8.08 
7.06 

6.03 

5.00 
3.97 
2.94 

1.90 

0.87 

-  0.16 

1.19 
2.22 
3.25 

4.28 
5.31 
6.33 

7.35 
8.37 
9.39 

-10.40 


Semi- 
diaineter. 


// 


5  48.26 
5  48.12 
5  47.99 

5  47.86 
5  47.74 
5  47.62 

5  47.51 
5  47.40 
5  47.29 

5  47.19 
5  47.09 
5  47.00 

5  46.91 
5  46.83 
5  46.76 

5  46.69 
5  46.62 
5  46.56 

5  4^51 
5  46.46 
5  46.41 

5  46.37 
5  46.33 

5  46.29 

• 

5  46.26 
5  46.23 
5  46.20 

5  46.18 
5  46.16 
5  46.14 


15  46.13 


Sidereal 
Time 

of  the 

Semi- 
diametor 

passinf^ 
the 

Merid- 
ian. 


68.43 
68.48 
68.53 

68.58 
68.63 
68.68 

68.72 
68.76 
68.80 

68.83 
68.86 
68.89 

68.91 
68.93 
68.94 

68.95 
68.96 
68.97 

68.97 
68.97 
68.97 

68.97 
68.96 
68.95 

68.94 
68.92 
68.90 

68.87 
68.84 
68.81 

68.77 


flqnatioii  of 

Time, 

to  be 
nAtraUed 

from 


added  to 

Apparent 

Time, 


m      a 

2  25.99 
2  16.76 
2    7.12 

1  57.10 
146.73 
1  36.01 

1  24.96 
1  13.61 
1     1.99 

0  50.11 
0  88.01 
0  25.72 

0  13.25 
0    0.63 


0  12.12 

0  24.96 
0  37.88 

0  50.44 

1  3.81 
1  16.77 
1  29.72 

142.64 

1  55.47 

2  SSl\ 

2  20.84 
2  33.36 
2  45.72 

2  57.92 

3  9.96 
3  21.78 

3  33.38 


Diff.for 
1  hoar. 


ft 
0.376 

0.393 

0.409 

0.424 
0.439 
0.453 

0.467 
0.479 
0.490 

0.500 
0.509 
0.516 

0.523 
0.529 
0.534 

0.537 
0.539 
0.540 

0.540 
0.540 
0.539 

0.536 
0.533 
0.529 

0.525 
0.519 
0.513 

0.505 
0.497 
0.488 

0.478 


Note.— Mean  Time  of  the  Sem 


diameter  imaaing  may  be  fonnd  by  aabtraotiog  0>.19  from  the  Sidereal  "nme. 


+  prefixed  to  the  hourly  oliange  of  declination,  indicates  that  north  declinations  are  InereMing. 


J 
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AT  GREENWICH  MEAN  NOON. 


• 

M 
% 

• 

1 

o 

1 

o 

1. 

Frid. 

1 

Sat. 

2 

Sun. 

3 

Mon. 

4 

Tues. 

5 

Wed. 

6 

Thur. 

7 

Frid. 

8 

Sat. 

9 

Sun. 

10 

Mon. 

11 

Tues. 

12 

Wed. 

13 

Tliur. 

14 

Frid. 

15 

Sat. 

16 

Sun. 

17 

Mon. 

18 

Tues. 

19 

Wed. 

20 

Thur. 

21 

Frid. 

22 

Sat. 

23 

Sun. 

24 

Mon. 

25 

Tues. 

26 

Wed. 

27 

Thur. 

28 

Frid. 

29 

Sat. 

30 

Sim. 

31 

THE  SUN'S 


Apparent 
lliglit  Aacenaiou. 


m 


8 


4  37  51.61 
4  41  57.40 
4  46  3.60 

4  50  10.17 
4  54  17.10 

4  58  24.38 

5  2  31.98 
5  6  39.89 
5  10  48.07 

5  14  56.50 
5  19  5.15 
5  23  14.01 

5  27  23.03 
5  31  32.21 

5  35  41.52 

5  39  rO.92 
5  44  0.39 
5  48  9.91 

5  52  19.44 

5  56  28.95 

6  0  38.46 

6  4  47.93 
6  8  57.32 
6  13  6.62 

6  17  15.81 
6  21  24.89 
6  25  33.81 

6  29  42.57 
6  33  51.15 
6  37  59.53 

6  42  -7.69 


Diff.  for 
1  hour. 


a 
0.239 

0.849 

0.265 

0.280 
0.295 
0.309 

0.323 
0.335 
0.346 

0.356 
0.365 
0.372 

0.379 
0.385 

0.390 

0.393 
0.395 
0.396 

0.396 
0.396 
0.395 

0.392 
0.389 
0.385 

0.881 
0.376 
0.369 

0.361 
0.353 
0.344 


10.334 


Apparent 
Declination. 


Diff.  for 
Ihour. 


N.22    6  52.9+20.05 

22  14  42.6  19.08 

22  22     9.1  18.11 

22  29  12.3  17.13 

22  35  52.0  16.14 

22  42     8.0  15.15 

22  48     0.2  14.16 

22  53  28.2  13.16 

22  58  d2.1  12.16 

23  3  11.9  11.15 
23  7  27.2  10.13 
23  11  18.1  9.11 

23  14  44.5  8.08 

23  17  46.2  7.06 

23  20  23.2  6.03 

23  22  35.6  5.00 

23  24  23.3  3.97 

23  25  46.1  2.94 

23  26  44.1  1.90 
23  27  17.4  +  0.87 
23  27  25.9-  0.16 

23  27     9.5  1.19 

23  26  28.5  2.22 

23  25  22.8  3.25 

23  23  52.4  4.28 

23  21  57.3  5.31 

23  19  37.6  6.33 

23  16  53.5  7.35 

23  13  44.9  8.37 

23  10  11.8  9.39 

N.23     6  14.4-10.40 


Equation  of 

Time, 

tobe 

added  to 


subtraeted 
from 
Mean 
lime. 


m       8 

2  25.97 

2  16.74 
2    7.09 

1  57.08 

1  46.71 

1  35.99 

1  24.95 

1  13.60 
1     1.98 

0  50.11 

0  38.01 

0  25.71 


0 
0 


13.25 
0  63 


0  12.12 

0  24.96 

0  37.87 

0  50.83 

1  3.80 
1  16.76 
1  29.71 

1  42.62 

1  55.45 

2  8.19 

2  20.82 

2  33.34 

2  45.70 

2  57.90 

3  9.93 
3  21.75 

3  33.35 


Diff.for 
1  hour. 


8 

0.376 
0.393 
0.409 

0.424 
0.439 
0.453 

0.467 
0.479 
0.490 

0.500 
0.509 
0.516 

0.523 
0.529 
0.534 

0.537 
0.539 
0.540 

0.540 
0.540 
0.539 

0.536 
0.533 
0.529 

0.525 
0.519 
0.513 

0.505 
0.497 
0.488 

0.478 


Sidereal 

Time 

or 

fiigbt  Aacenaiou 

of 

Mean  San. 


b     m       8 

4  40  17.58 
4  44  14.14 
4  48  10.69 

4  52  7.25 

4  56  3.81 

5  0  0.37 

5  3  56.93 
5  7  53.49 
5  11  50.05 

5  15  46.61 
5  19  43.16 
5  23  39.72 

5  27  36.28 
5  31  32.84 

5  35  29.40 

5  39  25.96 
5  43  22.52 
5  47  19.08 

5  51  15.64 
5  55  12.20 

5  59  8.75 

6  3  5.31 
6  7  1.87 
6  10  58.43 

6  14  54.99 
6  18  51.55 
6  22  48.11 

6  26  44.67 
6  30  41.22 
6  34  37.78 

6  38  34.34 


Note.— The  Semldlameter  for  Mean  Koon  may  be  assumed  the  same  as  that  for  Apparent  Noon. 
—  prefixed  to  the  hourly  change  of  declination,  indicates  that  north  declinations  are  decreasing. 


Diff.  for  1  bonr. 
4-9".8565 


Q4 
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III. 


AT  GREENWICH  MEAN  NOON. 

1    ' 

m 

r 

I'HE  SUN'S 

Logarithm 
of  the 

1 

1 

2    1    2 

Radius  Vector 
of  the 
Earth. 

DifT.  for 
1  hour. 

Mean  Time 

of 
Sidoreal  Oh. 

1 

1 

5    1 

1 

■3 

1 

True  LONGITUDE. 

Dlff.  for 
1  hour. 

LATITUDE. 

-fd.04 

A 

>■' 

1     152 

O            /            // 

71     2  30.1 

1          ti 

2     3.0 

143.60 

0.0062466 

+26.6 

h      m       B 

19  16  32.43 

2 

153 

71  59  56.3 

59  29.0 

143.57 

0.17 

.0063096 

25.9 

19   12  36.52 

3 

154 

72  57  21.8 

56  54.3 

143.55 

0.30 

.0063709 

25.2 

19     8  40.61 

4 

155 

73  54  46.7 

54  19.0 

143.52 

0.43 

.0064304 

24.4 

19     4  44.69 

5 

156 

74  52  10.9 

51  43.1 

143.50 

0.56 

.0064880 

23.6 

19     0  48.78 

6 

157 

75  49  34.6 

49     6.6 

143.47 

0.66 

.0065436 

22.7 

18  56  52.87 

7 

158 

76  46  57.6 

46  29.4 

143.45 

0.76 

.0065971 

21.8 

18  52  56.96  ' 

6 

159 

77  44  20.0 

43  51.6 

143.42 

0.83 

.0066482 

20.8 

18  49     1.04 

9 

160 

78  41  41.9 

41   13.3 

143.40 

0.85 

.0066969 

19.8 

18  45     5.13 

1 

10 

161 

79  39     3.3 

38  34.5 

143,37 

0.85 

.0067431 

18.8 

1 
18  41     9.22 

11 

162 

80  36  24.0 

35  55.0 

143.35 

0.82 

.0067869 

17.8 

18  37   13.31 

12 

163 

81  33  43.9 

33  14.7 

143.32 

0.76 

.0068282 

16.8 

18  33  17.39 

1 

13 

164 

82  31     3.1 

30  33.7 

143.28 

0.67 

.0068668 

15.7 

18  29  21.48 

14 

165 

83  28  21.5 

27  52.0 

143.25 

0.57 

.0069029 

14.7 

18  25  25.57 

15 

166 

84  25  39.2 

25     9.5 

143.22 

0.45 

.0069366 

13.6 

18  21  29.65 

16 

167 

85  22  56.2 

22  26.3 

143.19 

0.32 

.0069681 

12.6 

18  17  33.73 

17 

168 

86  20  12.3 

19  42.2 

143.15 

0.19 

.0069972 

11.6 

18  13  37.81 

18 

169 

87  17  27.6 

16  57.3 

143.12 

+0.06 

.0070241 

10.7 

18     9  41.91  , 

1 

19 

170 

88  14  42.2 

14  11.7 

143.10 

-0.07 

.0070490 

9.9 

18    5  46.01  ' 

20 

171 

89  11  56.2 

11  25.5 

143.07 

0.17 

.0070720 

9.2 

18     1  50.09 

21 

172 

90     9     9.6 

8  38.7 

143.05 

0.26 

.0070931 

8.5 

17  57  54.18 

22 

173 

91     6  22.4 

5  51.3 

143.02 

0.31 

.0071126 

7.8 

17  53  58.27 

23 

174 

92     3  34.6 

3    3.4 

143.00 

0.33 

.0071307 

7.2 

17  50     2.36 

24 

175 

93     0  46.4 

0  15.0 

142.98 

0.32 

.0071473 

6.5 

17  46     6.43 

1 

25 

176 

93  57  57.8 

57  26.2 

142.97 

0.28 

.0071623 

5.9 

17  42  10.52  1 

26 

177 

94  55     8.9 

54  37.1 

142.96 

0.22 

.0071759 

5.3 

17  38  14.61  1 

27 

178 

95  52  19.9 

51  47.9 

142.90 

0.13 

.0071880 

4.7 

17  34  18.69 

28 

179 

96  49  30.8 

48  58.6 

142.95 

-0.03 

,0071988 

4.1 

1 
17  30  22.78 

29 

180 

97  46  41.6 

46     9.2 

142.95 

4-0.09 

.0072081 

3.5 

17  26  26.97 

30 

181 

98  43  52.6 

43  20.0 

142.96 

0.21 

.0072157 

2.8 

17  22  30.96  1 

•                 1 

31 

182 

99  41     3.8 

40  31.0 

142.97 

+0.33 

0.0072216 

+  2.1 

17  18  35.05 

1 

Notk: K 

oorrespoQdii  to  the  tn 

• 

K«  equinox  of  1 

be  date,  A' 

to  the  mean  € 

quinox  of  Janua 

lyOd. 

• 

DifiEl  for  1  hoar. 
— 9".8296 
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GREENWICH  MEAN  TIME. 


3 

a 


I 


SSMIDIAMETKR. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


Noon. 


n 


14  48.6 
14  48.4 
14  50.8 

14  56.0 

15  3.9 
15  14.1 

15  26.2 
15  39.5 

15  53.0 

16  5.5 
16  16.0 
16  23.3 

16  27.0 
16  27.0 
16  23.5 

16  17.4 
16  9.4 
16  0.4 

15  50.9 
15  41.5 
15  32.5 

15  23.9 
15  15.8 
15  8.4 

15  1.6 
14  55.8 
14  51.1 

14  47.8 
14  46.3 

14  46.8 

• 

14  49.6 


Midnight 


// 


14  48.2 
14  49.3 
14  53.1 

14  59.6 

15  8.7 
15  20.0 

15  32.8 
15  46.3 

15  59.4 

16  11.0 
16  20.0 
16  25.6 

16  27.4 
16  25.6 
16  20.7 

16  13.5 
16  5.0 
15  55.6 

15  46.2 
15  37.0 
15  28.1 

15  19.7 
15  12.0 
15  4.9 

14  58.6 
14  53.3 
14  49.3 

14  46.8 
14  46.3 
14  47.9 

14  "52.0 


THE  MOON'S 


HORIZONTAL    PARALLAX. 


MERIDIAN  PASSAGE. 


Noon. 


// 


54  14.4 
54  13.5 
54  22.5 

54  41.5 

55  10.4 

55  48.1 

56  32.7 

57  21.5 

58  11.0 

58  57,0 

59  35.2 

60  2.1 

60  15.7 
60  15.6 
60    3.0 

59  40.4 
59  11.1 
58  38.0 

58  3.4 
57  29.0 
56  55.6 

56  23.9 
55  54.3 
55  27.0 

55  2.3 
54  40.9 
54  23.6 

54  11.5 
54  5.8 
54    7.7 

54  18.2 


Diff.  for 
1  hour. 


-0.23 

+0.17 
0.58 

1.00 
1.40 
1.73 

1.97 
8.07 
2.02 

1.78 
1.38 
0.85 

+0.28 

-0.28 

0.75 

1.11 
1.32 
1.42 

1.45 
1.42 
1.36 

1.28 
1.19 
1.08 

0.97 
0.81 
0.62 

0.38 
-0.09 
+0.25 


Midnight. 


Diif.  for 
1  hour. 


// 


54  12.8 
54  16.8 
54  30.8 

54  54.8 

55  28.3 

56  9.7 

56  56.8 

57  46.4 

58  34.7 

59  17.3 

59  50.2 

60  10.6 

60  17.3 
60  10.7 
59  52.8 

59  26.4 
58  54.9 
58  20.8 

57  46.1 
57  12.1 
56  39.5 

56  8.8 
55  40.3 
55  14.3 

54  51.1 
54  31.7 
54  16.8 


54 
54 
54 


7.8 

5.7 

11.8 


+0.63       54  27.0 


-0.04 

+0.38 

0.79 

1.21 
1.57 
1.86 

2.04 
2.07 
1.92 

1.60 

1.12 

+0.57 

-^.01 
0.53 
0.95 

1.23 
1.38 
1.44 

1.43 
1.39 
1.32 

1.23 
1.14 
1.03 

0.89 
0.72 
0.51 

-0.24 

+0.08 

0.44 

+0.83 


h      m 

16  47.4 

17  28.9 

18  9.1 

18  49.0 

19  29.9 

20  13.1 

21  0.0 

21  51.6 

22  48.9 

23  51.0 

6 
0  55.6 


1 
2 
3 

4 
5 
6 

7 
7 
8 


59.4 
59.8 
55.6 

47.0 
35  4 
22.1 

8.6 
56.1 
45.5 


Diff.  for 
1  hour. 


9  37.2 

10  30.8 

11  25.3 

12  18.9 

13  10.2 

13  58.4 

14  43.3 

15  25.6 

16  5.9 

16  45.3 


m 
1.77 

1.69 

1.6C 

1.67 
1.74 
1.87 

2.05 
2.28 
2.50 

2.66 

2.70 

2.60 
2.42 
2.22 

2.07 
1.97 
1.93 

1.95 
2.02 
2.11 

2.20 
2.26 
2.26 

2.19 
2.07 
1.94 

1.81 
1.71 
1.65 

1.64 


AGE. 


Noon. 


d 

19.3 
20.3 
21.3 

22.3 
23.3 
24.3 

25.3 
26.3 
27.3 

28.3 

29.3 
0.9 

1.9 
2.9 
3.9 

4.9 
5.9 
6.9 

7.9 
8.9 
9.9 

10.9 
11.9 
12.9 

13.9 
14.9 
15.9 

16.9 
17.9 
18.9 

19.9 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

Right  Aaconftion. 

DIff. 
for  1  ni. 

Declination. 

Difn 

lor  1  m. 

Hour. 

Right  AacentlOD. 

Biff. 
for  1  m. 

Declination. 

Diir. 
forlm. 

FI 

MDA1 

Z  1. 

SUNDAY   3. 

1 

h     m      B 

8 

^          O          /           // 

II 

h     m      s 

8 

O         I          II              u             II 

0 

20  58  12.50 

1.9587 

S.  19  18  30.2 

10.554 

0 

22  27  50.31 

1.7991 

S.  9  39  10.2 

13.990 

1 

21    0    9.88 

1.9M0 

19    7  54.7 

10.630 

1 

22  29  38.20 

1.7974 

9  25  51.6 

13.330 

2 

21    2    0.98 

1.9494 

18  57  14.6 

10.706 

2 

22  31  26.00 

1.7958 

9  12  30.6 

13.369 

3 

21    4    3.81 

1.9449 

18  46  30.0 

10.780 

3 

22  33  13.70 

1.7943 

8  59    7.3 

13.407 

4 

21    6    0.37 

1.9404 

18  35  41.0 

10.853 

4 

22  35    1.31 

1.7937 

8  45  41.8 

13.443 

5 

21    7  56.66 

1.9360 

18  24  47.7 

10.935 

5 

22  36  48.83 

1.7913 

8  32  14.1 

13.4H) 

6 

21    9  52.69 

1.9316 

18  13  50.0 

10.997 

6 

22  38  36.26 

1.7898 

8  18  44.2 

13.516 

7 

21  11  48.45 

1.9S73 

18    2  48.1 

11.067 

7 

22  40  23.61 

1.7886 

8    5  12.2 

13.551 

8 

21  13  43.95 

1.9329 

17  51  42.0 

11.137 

8 

22  42  10.89 

1.7874 

7  51  38.1 

K).586 

9 

21  15  39.20 

1.9187 

17  40  31.7 

11.306 

9 

22  43  58.10 

1.7863 

7  38    1.9 

13.690 

10 

21  17  34.19 

1.9144 

17  29  17.3 

11.374 

10 

22  45  45.24 

1.7853 

7  24  23.7 

13.653 

11 

21  19  28.93 

1.9)03 

17  17  58.8 

11.343 

11 

22  47  32.32 

1.7843 

7  10  43.5 

13.686 

12 

21  21  23.43 

1.9063 

17    6  36.3 

11.408 

12 

22  49  19.34 

1.7833 

6  57    1.4 

13.717 

13 

21  23  17.68 

1.9033 

16  55    9.8 

11.473 

13 

22  51    6.30 

1.7834 

6  43  17.4 

13.746 

14 

21  25  11.69 

1.8983 

16  43  39.5 

11.538 

14 

22  52  53.22 

1.7817 

6  29  31.6 

13.179 

15 

21  27    5.46 

1.8943 

16  32    5.3 

lia}03 

15 

22  54  -40.10 

1.7810 

6  15  43.9 

13.809 

16 

21  28  59.00 

1.8904 

16  20  27.3 

11.665 

16 

22  56  26.94 

1.7603 

6    1  54.5 

13.838 

17 

21  30  52.31 

1.8866 

16    8  45.5 

11.738 

17 

22  58  13.74 

1.7797 

5  48    3.3 

13.867 

18 

21  32  45.39 

1.8838 

15  56  59.9 

11.790 

18 

23    0    0.51 

1.7799 

5  34  10.4 

13.695 

19 

21  34  38.24 

1.8791 

15  45  10.7 

11.850 

19 

23    1  47.25 

1.7789 

5  20  15.9 

13.939 

20 

21  36  30.88 

1.8755 

15  33  17.9 

11.910 

20 

23    3  33.98 

1.7787 

5    6  19.8 

13.949 

21 

21  38  23.30 

1.8718 

15  21  21.5 

11.969 

21 

23    5  20.69 

1.7784 

4  52  22.0 

13.976 

22 

21  40  15.50 

1.8683 

15    9  21.6 

13.037 

22 

213    7    7.39 

1.7789 

4  38  22.7 

14.001 

23 

21  42    7.50 

1.8649 

S.14  57  18.2 

13.085 

23 

23    8  54.08 

• 

1.7789 

S.  4  24  21.9 

144Mft 

1 

SAT 

URD. 

A.Y2. 

MC 

►NDA 

Y4. 

0 

21  43  59.29 

1.8615 

S.14  45  11.4 

13.143 

0 

23  10  40.77 

1.7789 

S.  4  10  19.7    14.049  ' 

1 

21  45  50.88 

1.8583 

14  33    1.2 

13.198 

1 

23  12  27.46 

1.7789 

3  56  16.0i  14.079 

2 

21  47  42.27 

1.8548 

14  20  47.6 

13.354 

2 

23  14  14.16 

1.7784 

3  42  11.0!  14.0!6 

3 

21  49  33.46 

1.8516 

14    8  30.7 

13.306 

3 

23  16    0.87 

1.7787 

3  28    4.6'   14.117 

4 

21  51  24.46 

1.8484 

13  56  10.6 

13.363 

4 

23  17  47.(>0 

1.7790 

3  13  56.9    14.138 

5 

21  53  15.27 

1.8453 

13  43  47.2 

13.416 

5 

23  19  34.35 

1.7793 

2  59  48.0'   14.159 

6 

21  55    5.90 

1.8433 

13  31  20.7 

13.468 

6 

23  21  21.12 

1.7797 

2  45  37.8    14.179 

7 

21  56  56.35 

1.8393 

13  18  51.1 

13.519 

7 

23  23    7.92 

1.7803 

2  31  26.5    14.198 

8 

21  58  46.62 

1.8364 

13    6  18.4 

13.571 

8 

23  24  54.76 

1.7811 

2   17   14.0     14.217 

9 

22    0  36.72 

1.8336 

12  53  42.6 

13.683 

9 

23  26  41.65 

1.7818 

2    3    0.4 

14.935  1 

10 

22    2  26.65 

1.8308 

12  41    3.8 

13.671 

10 

23  28  28.58 

1.7896 

1  48  45.8 

14J9S3  1 

11 

22    4  16.42 

1.8383 

12  28  22.1 

13.719 

11 

23  30  15.56 

1.7835 

1  34  30.1 

14.970  j 

12 

22    6    6.03 

1.8355 

12  15  37.5 

13.767 

12 

23  32    2.60 

1.7845 

1  20  13.4 

14.986 

13 

22    7  55.48 

1.8339 

12    2  50,0 

13.815 

13 

23  33  49.70 

1.7«>5 

1    5  55.8 

14J»1  ' 

14 

22    9  44.78 

1.8904 

11  49  59.7 

13.863 

14 

23  a5  36.86 

1.7866 

0  51  37.3 

14.315  i 

15 

22  11  33.93 

1.8180 

11  37    6S 

13.908 

15 

23  37  24.09 

1.7878 

0  37  18.0 

14.398  1 

16 

22  13  22.94 

1.8157 

11  24  10.7 

13.953 

16 

23  39  11.39 

1.7891 

0  22  57.9 

14.349 

17 

22  15  11.81 

1.8133 

11  11  12.2 

13»998 

17 

23  40  58.78 

1.7905 

S.  0    8-37.0 

14.355 

18 

22  17    0.54 

1.8111 

10  58  11.0 

13.043 

18 

23  42  46.25 

1.7919 

N.  0    5  44.7 

14.267 

19 

22  18  49.14 

1.8089 

10  45    7.2 

13.085 

19 

23  44  33.81 

1.7935 

0  20    7.1 

14.377 

20 

22  20  37.61 

1.8068 

10  32    0.8 

13.138 

20 

23  46  21.47 

1.7951 

0  34  30.0 

14.387  1 

21 

22  22  25.96 

1.8048 

10  18  51.8 

13.171 

21 

23  48    9.22 

1.7967 

0  48  .53.5 

14.397 

22 

22  24  14.19 

1.8039 

10    5  40.3 

13J313 

22 

23  49  57.07 

1.7985 

1    3  17.6 

14.406 

23 

22  26    2.31 

1.8010 

9  52  26.4 

13.351 

23 

23  51  45.04 

1.8005 

1  17  42.2 

14.414 

24 

22  27  50.31 

1.7991 

S.  9  39  10.2 

13.390 

24 

23  53  33.13 

1.8035 

N.  1  32    7.3 

14.493 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aae8fDai<m. 

Diir. 

forlm. 

DeoUoatioii. 

Diir. 

for  1  m. 

Hour. 

lUghtAsMiiBion. 

Biff, 
forlm. 

'  I>eclinatioii. 

Diff. 
forlm. 

TU] 

BSDA 

X  5. 

THURSDAY  7. 

h    m      • 

• 

_        O          /           // 

II 

h    m      B 

B 

^_        O          /           •/ 

// 

0 

23  53  33.13 

1.8095 

N.  1  32    7.3 

14.489 

0 

1  23  57.38 

1.9978 

N.12  56  34.5 

13.799 

1 

23  55  21.34 

1.8M5 

1  46  32.8 

14.498 

1 

1  25  57.43 

9.0040 

13  10  16.6 

13.689 

2 

23  57    9.67 

1.8065 

2    0  58.6 

14.433 

2 

1  27  57.86 

9.0103 

13  23  56.3 

13.640 

3 

23  58  58.12 

1.81)87 

2  15  24.8 

14.439 

3 

1  29  58.67 

9.0167 

13  37  33.4 

13.596 

4 

0    0  46.71 

1.81U 

2  2l»  51.3 

14.443 

4 

1  31  59.86 

9.0930 

13  51     7.8 

13.551  1 

5 

0    2  35.45 

1.8135 

2  44  17.9 

14.445 

5 

1  34    1.43 

94)985 

14    4  39.5 

13.506  I 

6 

0    4  24J3S 

1.8150 

2  58  44.7 

14.448 

6 

1  36    3.40 

9U)969 

14  18    8.4 

13.457 

7 

0    6  13.36 

1.8185 

3  13  11.7 

14.451 

7 

1  38    5.77 

S.0498 

14  31  34.4 

13.408 

8 

0    8    2.55 

1.8911 

3  27  38.8 

14.459 

B 

1  40    8.54 

9.0495 

14  44  57.4 

13.358 

9 

0    9  51.89 

1.8938 

3  42    5.9 

14.458 

9 

1  42  11.71 

9.0563 

14  58  17.3 

13.306 

10 

0  11  4L40 

1.8967 

3  56  33.0 

14.459 

10 

1  44  15.30 

9.0633 

15  11  34.1 

13.953 

11 

0  13  31.09 

1.8996 

4  11    0.1 

14.450 

11 

1  46  19.31 

9.0703 

15  24  47.6 

13.198 

12 

0  15  20.95 

1.8395 

4  25  27.0 

14.448 

12 

1  48  23.73 

9.07rj 

15  37  57.8 

13.149 

13 

0  17  10.99 

1.8356 

4  39  53.8 

14.445 

13 

1  50  28.58 

9.0844 

15  51    4.6 

13.084 

14 

0  19    1J22 

1.8388 

4  54  20.4 

14.441 

14 

1  52  33.86 

9.0917 

16    4    7.9 

13.095 

15 

0  20  51.64 

1.8490 

5    8  46.7 

14.436 

15 

1  54  39.58 

9U)990 

16  17    7.6 

19.964 

16 

0  22  42.26 

1.8453 

5  23  12.7 

14.430 

16 

1  56  4.5.74 

9.1063 

16  30    3.6 

19.909 

17 

0  24  33.08 

1.8487 

5  37  38.3 

14.493 

17 

1  58  52.34 

9.1137 

16  42  55.9 

19.839 

18 

0  26  24.10 

1.8699 

5  52    3.5 

14.416 

18 

2    0  59.39 

9.1919 

16  55  44.3 

19.773 

19 

0  28  15.34 

1.8558 

6    6  28J2 

14.408 

19 

2    3    6.89 

9.1988 

17    8  28.7 

19.707 

20 

0  30    6.80 

1.8595 

6  20  52.4 

14J09 

20 

2    5  14.85 

9.1364 

17  21    9.1 

19US39 

21 

0  31  58.48 

1.8633 

6  35  16.1 

14.389 

21 

2    7  23.26 

9.1441 

17  33  45.4 

13.569 

22 

0  33  50.39 

1.8671 

6  49  39.1 

14.378 

22 

2    9  32.14 

9.1519 

17  46  17.4 

19.497 

23 

035  42.53 
WED 

1.8710 

NESI 

N.  7    4    1.4 
)AY  6. 

14.366 

23 

2  11  41.49 

9.1587 

LIDAl 

N.17  58  45.1 

18. 

19.494 

0 

0  37  34.91 

1.6750 

N.  7  18  23.0 

14Jff3 

0 

2  13  51.301 

9.1675 

N.18  11    8.3 

19.349 

1 

0  39  27.53 

1.8799 

7  32  43.7 

14.338 

1 

2  16    1.59 

9.1755 

18  23  27.0 

19.979 

2 

0  41  20.41 

1.8834 

7  47    3.6 

14.394 

2 

2  18  12.36 

9.1835 

18  35  41.0 

19.194 

3 

0  43  13.54 

1.8877 

8    1  22.6 

14.306 

3 

2  20  23.61 

9.1915 

18  47  50.3 

19.115 

4 

0  45    6.93 

1.8991 

8  15  40.6 

14.991 

4 

2  22  35.34 

9.1996 

18  59  54.8 

19.033 

5 

0  47    0.59 

1.8965 

8  29  57.5 

14.973 

5 

2  24  47.56 

9.90n 

19  11  54.3 

11.950 

6 

0  48  54.51 

1.9010 

8  44  13.3 

14.954 

6 

2  27    0.27 

9.9159 

19  23  48.8 

11.865 

7 

0  50  48.71 

1.9057 

8  58  28.0 

14.934 

7 

2  29  13.47 

9.9949 

19  35  38.1 

11.778 

8 

0  52  43.19 

1.9104 

9  12  41.4 

14.913 

8 

2  31  27.17 

9.9395 

19  47  22.2 

11.600 

9 

0  54  37.96 

1.9159 

9  26  53.5 

14.191 

9 

2  33  41.37 

9.9408 

19  59    0.9 

11.500 

10 

0  56  33.02 

1.9909 

9  41    4.3 

14.168 

10 

2  35  56.07 

9.9409 

20  10  31.1 

11.507 

11 

0  58  28.38 

1.9952 

9  55  13.7 

14.143 

11 

2  38  11.28 

9.8577 

20  22    1.7 

11.413 

12 

1    0  24.04 

1.9309 

10    9  21.5 

14.118 

12 

2  40  26.99 

9.9661 

20  33  23.7 

11.318 

13 

1    2  20.00 

1.9954 

10  23  27.8 

14.068 

13 

2  42  43.21 

9.9746 

20  44  39.9 

11.991 

14 

1    4  16.28 

1.9407 

10  37  32.5 

14.063 

14 

2  44  59.94 

9.9831 

20  55  50.2 

11.199 

15 

1    6  12.88 

1.9460 

10  51  35.4 

14.034 

15 

2  47  17.18 

9.9916 

21    6  54.5 

11.090 

16 

1    8    9.80 

1.9513 

11    5  36.6 

14.005 

16 

2  49  34.93 

9J009 

21  17  52.6 

10.917 

17 

1  10    7.04 

1.&68 

11  19  36.0 

13J»74 

17 

2  51  53.20 

9.3088 

21  28  44.5 

10.819 

18 

1  12    4.62 

iMsa 

11  33  33.5 

13.949 

18 

2  54  11.99 

9.3175 

21  39  30.1 

10.706 

19 

1  14    2.54 

1.9689 

1 1  47  29.0 

13.908 

19 

2  56  31.30 

9.3961 

21  50    9.2 

10.597 

20 

1  16    0.80 

1.9739 

12    1  22.5 

13.874 

20 

2  58  51.12 

9.3347 

22    0  41.8 

10.487 

2] 

1  17  59.4J 

1.9797 

12  15  13.9 

1.^838 

21 

3    1  11.46 

93433 

22  11    7.7 

10J75 

22 

1  19  58.37 

1.9857 

12  29    3.1 

13.801 

22 

3    3  32.32 

9w)n80 

22  21  26.8 

10.961  , 

23 

1  21  57.69 

1.9917 

12  42  50.0 

13.769 

23 

3    5  53.70 

9.3607 

22  31  39.0 

10.144 

24 

1  23  57.38 

1.9978 

N.12  56  34.5 

13.799 

24 

3    8  15.60 

9.3694 

N.22  41  44.1 

10.066  ' 
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GREENWICH  MEAN  TIME. 

« 

THE  HOOFS  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAsoeiMloii. 

Diff. 
for  1  ID. 

Declination. 

Diff. 
for  1  m. 

Hour. 

RlH^htAsoenflion. 

Dlff. 
for  1  m. 

Deolinatioii. 

DHL 
forliiL 

SATURDAY  9. 

MONDAY  11. 

h     m      8 

■ 

0      1      II 

II 

h    m       8 

H 

0      1      II 

u 

0 

3    8  15.60 

8.3604 

N.22  41  44.1 

10.096 

0 

5  11    5.76 

9.7119 

NJJ7  51  51.4 

9Ja50 

1 

3  10  38.03 

3.3781 

22  51  42.1 

0.007 

1 

5  13  48.55 

9.7150 

27  54    0.5 

9i4)S6 

2 

3  13    0.97 

9.3867 

23    1  32.9 

0.785 

2 

5  16  31.56 

9.7187 

27  55  57.7 

1.8S3 

3 

3  15  24.43 

9.3953 

23  11  16.3 

9MI 

3 

5  19  14.79 

9.7999 

27  57  42.9 

1X53 

4 

3  17  48.41 

9.4040 

23  20  52.2 

0.535 

4 

5  21  58.22 

9.7954 

27  59  16.1 

1.453 

5 

3  20  12.91 

9.4197 

23  30  20.5 

0.407 

5 

5  24  41.84 

9.7986 

28    0  37.3 

1.958 

6 

3  22  37.93 

9.4913 

23  39  41.1 

0.978 

6 

5  27  25.65 

9.7315 

28    1  4&4 

IJfil 

7 

3  25    3.46 

9.4988 

23  48  53.9 

0.147 

7 

5  30    9.62 

9.7349 

28    2  43.4 

0.848 

8" 

3  27  29.51 

9.4384 

23  57  58.7 

0.013 

8 

5  32  53.75 

9.7367 

28    3  28.2 

0.045 

9 

3  29  56.07 

9.4460 

24    6  55.5 

8.878 

9 

5  35  38.02 

9.7380 

28    4    0.8 

0.441 

10 

3  32  23.14 

9.4554 

24  15  44.1 

8.741 

10 

5  38  22.42 

9.7410 

28    4  21.1 

0J937 

11 

3  34  50.72 

9.4630 

24  24  24.4 

8.609 

11 

5  41    6.94 

9.7498 

28    4  29.2 

*HU)33 

12 

3  37  18.81 

9.4793 

24  32  56.3 

8.461 

12 

5  43  51.56 

9.7445 

28    4  25.0 

-0.179 

13 

3  39  47.40 

9.4807 

24  41  19.7 

8.318 

13 

5  46  36.28 

9.7450 

28    4    a5 

0.378 

14 

3  42  16.49 

9.4800 

24  49  34.5 

8.173 

14 

5  49  21.07 

9.7471 

28    3  39.6 

0.584 

15 

3  44  46.08 

9.4979 

24  57  40.5 

8.097 

15 

5  52    5.93 

9.7488 

28    2  58.4 

0.790  ! 

16 

3  47  16.16 

9.5054 

25    5  37.7 

7.879 

16 

5  54  50.85 

9.7490 

28    2    4.8 

OJI07 

17 

3  49  4a73 

9JS136 

25  13  26.0 

7.799 

17 

5  57  35  81 

9.7496 

28    0  58.8 

1.909 

18 

3  52  17.79 

9.59J7 

25  21     5.2 

7.577 

18 

6    0  20.80 

9.7480 

27  59  40.5 

1.406  : 

19 

3  54  49.3:3 

9Ji997 

25  28  35.2 

7.493 

19 

6    3    5.80 

9.7501 

27  58    9.8 

1.615 

20 

3  57  21.35 

9.5377 

25  35  55.9 

7JW7 

20 

6    5  50.81 

9.7501 

27  56  26.7 

1.891 

21 

3  59  53.85 

9.5456 

25  43    7.2 

7.109 

21 

6    8  35.81 

9.7408 

27  54  31.3 

9.0S7 

22 

4    2  26.82 

9.5533 

25  50    9.0 

6.949 

22 

6  11  20.78 

9.7483 

27  52  23.5 

9J839 

23 

4    5    0.25 

9.5600 

N.25  57    1.1 

6.788 

23 

6  14    5.72 

9.7486 

N.27  50    3.4 

9.438  1 

SU] 

S[DA1 

":  10. 

TUl 

]SDA 

r  12. 

0 

4    7  34.13 

9.5685 

Nii6    3  43.5 

6.685 

0 

6  16  50.61 

9.7477 

N.27  47  30.9 

9.645 

1 

4  10    8.47 

9.5761 

26  10  16.1 

6.460 

1 

6  19  35.44 

9.7466 

27  44  4a0 

9.850 

2 

4  12  43.26 

9.5834 

26  16  38.7 

6.993 

2 

6  22  20.20 

9.7458 

27  41  48-9 

3.053 

3 

4  15  18.48 

9.5906 

26  22  51.3 

6.196 

3 

6  25    4.87 

9.7437 

27  38  39.6 

3JS57 

4 

4  17  54.13 

9.5077 

26  28  53.8 

5.956 

4 

6  27  49.45 

9.7490 

27  35  18.0 

3.469 

5 

4  20  30.21 

9.6048 

26  34  46.0 

5.784 

5 

6  30  33.91 

9.7400 

27  31  44.2 

3j666 

6 

4  23    6.71 

9.6117 

26  40  27.9 

5.611 

6 

6  33  18.25 

9.7379 

27  27  58.1 

3.8S9 

7 

4  25  43.62 

9.6185 

26  45  59^ 

5.436 

7 

6  36    2.46 

9.7356 

27  23  59.9 

AJm 

8 

4  28  20.93 

9U»59 

26  51  20.2 

5.960 

8 

6  38  46.52 

9.7331 

27  19  49.6 

4J979 

9 

4  30  58.64 

9.6318 

26  56  30.5 

5.068 

9 

6  41  30.43 

9.7304 

27  15  27.2 

4.473 

10 

4  33  36.74 

9.6389 

27    1  30.1 

4.903 

10 

6  44  14.17 

9.7975 

27  10  52.8 

4.073 

11 

4  36  15.22 

9.6444 

27    6  18.9 

4.799 

11 

6  46  57.73 

9.7944 

27    6    6.4 

4.873 

12 

4  38  54.07 

9.6505 

27  10  56.7 

4.539 

12 

6  49  41.10 

9.7919 

27    1    8.0 

54)79 

13 

4  41  33.28 

9.6565 

27  15  23.5 

4.355 

13 

6  52  24.-27 

9.7177 

26  55  57.7 

5.960 

14 

4  44  12.85 

9.6693 

27  19  39.3 

4.171 

14 

6  55    7.22 

9.7140 

26  50  35.7 

5.465 

15 

4  46  52.76 

9.6679 

27  23  44.0 

3.984 

15 

6  57  49.95 

9.7109 

26  45    W 

5.661 

16 

4  49  33.00 

9.6734 

27  27  37.4 

3.796 

16 

7    0  32.45 

9.7009 

26  39  16.4 

5.655 

17 

4  52  13.57 

9.6787 

27  31  19.5 

3.607 

17 

7    3  14.70 

9.709r 

26  33  19.3 

6U>48 

18 

4  54  54.45 

9.6839 

27  34  50.2 

3.416 

18 

7    5  56.70 

9.6078 

26  27  10.6 

6.941 

19 

4  57  35.64 

9.6889 

27  38    9.4 

3.934 

19 

7    8  38.44 

9.6034 

26  20  50.4 

6.439 

20 

5    0  17.12 

9.6037 

27  41  17.1 

3.039 

20 

7  11  19.91 

9.6887 

26  14  18.8 

6.691 

21 

5    2  58.88 

9.6983 

27  44  13.3 

9.839 

21 

7  14    1.09 

9.6830 

26    7  35.9 

6.809 

22 

5    5  40.91 

9.7098 

27  46  57.8 

9.643 

22 

7  16  41.98 

9.6701 

26    0  41.7 

6.997 

23 

5    8  23.21 

9.7071 

27  49  30.5 

9.447 

23 

7  19  22.58 

9.6741 

25  53  36.3 

7.189 

24 

5  11     5.76 

9.7119 

N.27  51  51.4 

9.350 

24 

7  22    2.87 

9.6689 

N.25  46  19.9 

7J65 

VIII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Rif^htAfloentian. 


Diff. 
for  1  m. 


DecUnatioD. 


Dlff. 
for  1  m. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  13. 


b 

7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 


m 

22 

24 

27 

30 

32 

35 

37 

40 

43 

45 

48 

51 

53 

56 

58 

1 

3 

6 

9 


8  11 
8  14 
8  16 
8  19 
8  21 


2.87 
42.85 
22.50 

1.81 
40.78 
19.41 
57.69 
35.61 
13.16 
50.34 
27.14 

3.55 
39.58 
15.2] 
50.44 
25.27 
59.69 
33.70 

7.29 
40.46 
ia21 
45.54 
17.44 
48.91 


■ 

9.e689 
S.6636 
9.6580 
9.6583 
UJMffI 
9UM09 
9.63S0 
9.6889 
9.6997 
9U{16S 
9iU01 
9.6697 
9JS079 
9.5066 
9.5898 
9.5771 
9.5709 
9JMS33 
9.5663 
9.5493 
9JH93 
9J&353 
9.5981 
9.5908 


N.25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 

NJ22 


It 


46  19.9 
38  52.5 

31  14.1 
23  24.8 
15  24.8 

7  14.1 
58  52.9 
50  21.2 
41  39.1 

32  4a8 
23  44.3 

14  31.8 
5    9.3 

55  36.9 
45  54.8 
3.1 
1.9 

15  51.2 
5  31.2 

55  2.0 
44  23.8 

33  36.6 
22  40.6 
11  35.9 


36 
26 


THURSDAY  14. 


824 
8  26 
8  29 
8  31 
8  34 
8  36 
8  39 
8  41 
8  44 
8  46 
8-49 
8  51 
8  53 
8  56 

8  58 

9  1 
9    3 


9 
9 


6 

8 


9  10 
9  13 
9  15 
9  17 
920 
9  22 


19.94 

9.5136 

50.54 

9.5063 

20.70 

9.4801 

50.43 

9.4918 

19.72 

9.4845 

48.57 

9.4771 

16.97 

9.4697 

44.93 

9.4693 

12.45 

9.4551 

39.54 

9.4477 

6.18 

9.4409 

32.38 

9.4390 

58.13 

9.4955 

23.44 

9.4189 

48.32 

9.4110 

12.76 

9.4037 

36.76 

9.3064 

0.33 

9J)899 

23.46 

9.3819 

46.16 

9J747 

8.43 

9.3676 

30.27 

9.3604 

51.68 

9.3533 

12.67 

9.3463 

33.24 

9.3399 

N.22 

21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
19 
19 
19 
19 
18 
18 
18 
18 
18 
17 
17 
17 
17 
N.16 


0  22.5 

49  0.7 
37  30.5 
25  52.0 
14    5.4 

2  10.8 

50  8.3 
37  58.1 
25  40.2 
13  14.7 

0  41.8 
48  1.7 
35  14.5 
22  20.2 

9  19.0 
56  11.0 
42  56.4 
29  35J2 
16    7.5 

2  33.5 
48  53.4 
35  7.21 
21  15.1 

7  17.21 
53  13.5 


7.365 

7.548 

7.731 

7.011 

8.080 

8.966 

8.441 

8.615 

8.787 

SJK7 

0.195 

9.999 

0.457 

0.691 

0.789 

0.041 

100)00 

lOJKW 

10.410 

10.569 

10.719 

10.860 

11.006 

11.151 


11J303 
11.433 
11.579 
11.700 
11.843 
11.076 
19.106 
19J934 
19.369 
19.487 
19.608 
19.798 
19.846 
l9J9fa 
13.077 
13.188 
13.908 
13.407 
13.514 
13.618 
13.710 
13.810 
13.017 
14.013 
14.107 


Hoar. 


Right  Ascension. 


DiiT. 
forlm. 


Declination. 


Dift. 
for  1  m. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  15. 


h    m 

9  22 

9  24 
9  27 
9  29 
9  31 
9  34 
9  36 
9  38 
9  41 
9  43 
9  45 
9  47 
50 
52 
54 
9  56 
9  59 


9 
9 
9 


10 
10 
10 
10 


1 
3 
5 

8 


10  10 
10  12 
10  14 


33.24 
53.39 
13.13 
32.4Gi 
51.38| 

9.90 
28.01 
45.72 

3.03 
19.95 
36.48 
52.63 

8.40 
23.79 
38.82 
5a48 

7.78 
21.72 
35.30 
48.54 

1.43 
13.98 
26.20 
38.09 


s 
9.3393 

9.3394 
9.3956 
9.3188 
9.3190 
9.3059 
9J9085 
9.9018 
9.9859 
9J97g7 
9J9793 
9.9060 
9.9507 
9.9535 
9.9474 
9.9413 
9J9353 
9.9903 
9.9995 
9J9177 
9J9I90 
9JW64 
9J9000 
9.1054 


N. 


N. 


6 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 


// 


53  13.5 
39  4.3 
24  49.6 
10  29.6 

56  4.4 

41  34.1 

26  58.7 
12  18.5 

57  33.6 

42  44.0 

27  49.9 
12  51.4 
57  48.6 
42  41.6 
27  30.6 
12  15.6 
56  56.8 
41  34.3 
26  8.1 
10  38.4 
55  5.3 
31»  28.9 
23  49.3 

8    6.6 


SATURDAY  16. 


10  16 
10  19 
10  21 
10  23 
10  25 
10  27 
10  29 
10  32 
10  34 
10  36 
10  38 
10  40 
10  42 
10  44 
10  47 
10  49 
10  51 
10  53 
10  55 
10  57 

10  59 

11  1 
11  3 
11  5 
11    8 


49.65 
0.89 
11.82 
22.45 
32.77 
42.79 
52.51 
1.95 
11.11 
19.98 
28.58 
36.92 
45.00 
52.82 
0.39 
7.72 
14.81 
21.67 
28.29 
34.69 
40.88 
46.85 
52.62 
58.19 
3.57 


9.1000 
9.1848 
9.1707 
9.1746 
9.1606 
9.1645 
9.1507 
9.1550 
9.1509 
9.1456 
9.1419 
9.1368 
9.1395 
9.1983 
9.1949 
9.1909 
9.1169 
9.1193 
9.1085 
9.1040 
9.1013 
9.0078 
9.0045 
9.0919 
9.0881 


N.IO 
10 
10 

10 
9 
9 
9 
9 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
6 
5 
5 
5 
4 
4 
N.  4 


52  21.0 
36  32.5 
20  41.2 

4  47.3 
48  50.8 
32  51.9 
16  50.6 

0  47.1 

44  41.4 

28  33.6 
12  23.9 
56  12.3 
39  59.0 
23  44.0 

7  27.5 
51  9.5 
34  50.1 
18  29.4 

2  7.6 

45  44.7 

29  20.7 
12  55.8 
56  30.1 

40  a7 

23  36.6 


4.107 
4.100 
4.980 
4.377 
4.463 
4.548 
4.630 
4.700 
4.787 
4.864 
4.938 
5.011 
5.089 
5.150 
5J917 
5.989 
5.344 
5.406 
5.466 
5.593 
5.579 
5.633 
5.686 
5.736 


15.784 

15.839 

15.877 

15.090 

15.969 

16J)09 

16.040 

16.077 

16.119 

16.146 

16.177 

16J907 

16.936 

16.963 

16.988 

16.319 

16.334 

16.354 

16.373 

16.301 

16.407 

16.433 

16.434 

16.446 

16.456 
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IX. 


« 

GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AsoenaioD. 

Di«: 

forlm. 

Doclination. 

Biff, 
for  1  m. 

Hour. 

KigbtAaoenaion. 

Diff. 
forlm. 

i 

I>ecliiiAtion. 

! 

Dift 
for  1  m. 

SU] 

HDATi 

r  17. 

• 

TUESDAY  19. 

h    m      ■ 

a 

O          /           // 

// 

h     m      • 

8 

O        /         w 

// 

0 

11    8    3.57 

2.0881 

N.  4  23  36.6 

16.456 

0 

12  46  22.92 

3.0430 

S.  8  31  4.5.9 

15.361 

1 

11  10    8.76 

9.0850 

4    7    9.0 

16.464 

1 

12  48  25.53 

9.0449 

8  47  ao 

15.308 

2 

11  12  13.77 

S.0890 

3  .50  40.9 

16.473 

2 

12  50  28.22 

9.0455 

9    222.9 

15J953 

3 

11  14  18.60 

3.0791 

3  34  12.4 

16.478 

3 

12  52  30.99 

9.0468 

9  17  36.4 

15.198 

4 

11  16  23.26 

S.0769 

3  17  43.6 

16.489 

4 

12  54  33.84 

9.0489 

9  32  46.6 

15.143 

5 

11  18  27.75 

3.0735 

3     1  14.6 

16.483 

5 

12  56  36.77 

9.0496 

9  47  53.4 

15.085 

6 

1]  20  32.08 

9.0709 

2  44  45.6 

16.484 

6 

12  58  39.79 

9.0511 

10    2  56.8 

15.097 

7 

11  22  36J^ 

3.0684 

2  28  16.5 

16.465 

7 

13    0  42.90 

9.0597 

10  17  56.6 

14.967 

8 

11  24  40.29 

9.0650 

2  11  47.4 

16.484 

8 

13    2  46.11 

9.0544 

10  32  52.8 

14.905 

9 

11  26  44.17 

9.0636 

1  55  18.4 

16.481 

9 

13    4  49.43 

3.0569 

10  47  45.2 

14.843 

10 

11  28  47.92 

9.0614 

1  38  49.7 

16.476 

10 

13    6  52.86 

9.0580 

11    2  33.9 

14.780 

11 

11  30  51.54 

9.a'»3 

1  22  21^ 

16.471 

11 

13    8  56.39 

9.0598 

11  17  18.8 

14.716 

12 

11  32  55.03 

3.0573 

1     5  53.2 

16.464 

12 

13  11    0.04 

9.0618 

11  31  59.8 

14.650 

13 

11  34  58.40 

9.0553 

0  49  25.6 

16.456 

13 

13  13    3.81 

9.0638 

11  46  36.8 

14.583 

14 

11  37    1.66 

9.0634 

0  32  58.5 

16.446 

14 

13  15    7.70 

9.0659 

12    1    9.8 

14.516  1 

15 

11  39    4.81 

9.0516 

0  16  32.1 

16.434 

15 

13  17  11.72 

9.0681 

12  15  38.7 

14.447 

16 

11  41     7.85 

9.0499 

N.  0    0    6.4 

16.499 

16 

13  19  15.87 

3.0703 

12  30    3.4 

14.377 

17 

11  43  10.80 

9.0483 

S.  0  16  18.5 

16.408 

17 

13  21  20.16 

3.0790 

12  44  23.9 

14.306 

18 

11  45  13.65 

3.0468 

0  32  42.6 

16.393 

18 

13  23  24.58 

9.0749 

12  58  40.1 

14.933 

19 

11  47  16.41 

3.0454 

0  49    5.7 

16.377 

19 

13  25  29.15 

90773 

13  12  51.9 

14.160 

20 

11  49  19.10 

3.0449 

1    5  27.8 

16.359 

20 

13  27  33.86 

9.0797 

13  26  59.3 

14.086 

21 

11  51  21.71 

9.0499 

1  21  48.8 

16.340 

21 

13  29  38.72 

9.0899 

13  41    2.2 

14.010 

22 

11  53  24.25 

9.0417 

1  38    8.6 

16.390 

22 

13  31  43.73 

9.0848 

13  55    0.5 

13.933 

23 

11  55  26.721 

Mo: 

9.0407 

S.  1  54  27.21 
I  18. 

16.998 

23 

13  33  48.90 
WEDl 

9.0875 

s[ESD 

S.14    8  54.2 
AT  20. 

13.856 

0 

11  57  29.14 

9.0996 

a  2  10  44.4 

16.975 

0 

13  35  54.23 

9.0909 

a  14  22  43.2 

13.777 

1 

11  59  31.50 

94)389 

2  27    0.2 

16.351 

1 

13  37  59.72 

3.0999 

14  36  27.4 

13.697 

2 

12    1  33.81 

9.0383 

2  43  14.5 

16.996 

2 

13  40    5.38 

9.0957 

14  50    6.8 

13.616 

3 

12    3  36.06 

9JB75 

2  59  27.3 

16.900 

3 

13  42  11.20 

9.0085 

15    3  41.3 

UJSSi 

4 

12    5  38.31 

9.0368 

3  15  38.5 

16.173 

4 

13  44  17.20 

9.1015 

15  17  10.8 

13.450 

5 

12    7  40.50 

9.0363 

3  31  48.0 

16.143 

5 

13  46  23.38 

9.1044 

15  30  35.3 

13316 

6 

12    9  42.67 

9UO60 

3  47  55.6 

16.113 

6 

13  48  29.73 

9.1074 

15  43  54.7 

13.960 

7 

12  11  44.82 

9.0357 

4    4    1.4 

16.081 

7 

13  50  36.27 

9.1105 

15  57    8.9 

13.198 

8 

12  13  46.95 

3.0354 

4  20    5.8 

16.048 

8 

13  52  42.99 

9.1135 

16  10  17.9 

13.106 

9 

12  15  49.07 

3.0353 

4  36    7.2 

16.014 

9 

13  54  49.89 

9.1166 

16  23  21.7 

13.018 

10 

12  17  51.18 

3.03S8 

4  52    7.0 

15.979 

10 

13  56  56.98 

9.1198 

16  36  20.1 

13JN8 

11 

12  19  53.29 

3.0353 

5    8    4.7 

15.943 

11 

13  59    4.26 

9.1930 

16  49  lai 

19.837  t 

12 

12  21  55.41 

3.0353 

5  24    0.1 

15.904 

12 

14    1  11.74 

9.1969 

17    2    0.5 

19.744 

13 

12  23  57.53 

3.0355 

5  39  5a2 

15.866 

13 

14    3  19.41 

9.1995 

17  14  42.3 

13.651 

14 

12  25  59.67 

3.085» 

5  55  44.0 

15.897 

14 

14    5  27.28 

9.1398 

17  27  18.6 

19.558 

15 

12  28    1.83 

3.0369 

6  11  32.4 

15.785 

15 

14    7  35.35 

9.1369 

17  39  49.3 

19.463 

16 

12  30    4.01 

9.0366 

6  27  18.2 

15.749 

16 

14    9  43.62 

9.1396 

17  52  14.2 

19.367 

17 

12  32    6.22 

3.0373 

6  43    1.4 

15.698 

17 

14  11  52.10 

9.1431 

18    4  33.3 

13J9e9  : 

18 

12  34    8.47 

3.0378 

6  58  42.0 

15.654 

18 

14  14    0.79 

3.1465 

18  16  46  5 

19.171   ' 

19 

12  36  10.76 

3.0365 

7  14  19.9 

15.608 

19 

14  16    9.68 

9.1499 

18  28  53.8 

19.079 

20 

12  38  13.09 

3.0393 

7  29  54.9 

15.560 

20 

14  18  18.78 

9.15%') 

18  40  55.1 

11.971 

21 

12  40  15.46 

3.0399 

7  45  27.1 

15.518 

21 

14  20  28.10 

9.1571 

18  52  50.3 

11.809 

22 

12  42  17.88 

3.0409 

8    0  56.4 

15.463 

22 

14  22  37.63 

9.1606 

19    4  39.4 

11.767 

23 

12  44  20.37 

9.0490 

8  16  22.7 

15.413 

23 

14  24  47.37 

9.1641 

19  16  ^.3 

11.663 

24. 

12  46  22.92 

S.OiSO 

S.  8  31  45.9 

15.361 

24 

14  26  57.32 

9.1677 

S.19  27  59.0 

11.539  , 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsoeiwimi. 

Dlff. 
for  1  m. 

DeoHiMtioD. 

Die 
forlm. 

Honr. 

Rif^htAsoeiiRion. 

Dlff. 
for  1  m. 

DeoUnation. 

Diff. 
for  1  m. 

THU 

• 

RSDi 

ii:  21. 

SATURDAY  23. 

h     m      B 

.8 

O          1           II 

II 

h      m     8 

8 

0          /          f# 

// 

0 

14  26  57.32 

9.1«77 

S.  19  27  59.0 

11.559 

0 

16  15    SJ^ 

84»49 

s.26  24    6.8 

5.450 

1 

14  29    7.49 

3.1713 

19  39  29.4 

11.453 

1 

16  17  22.95 

94S71 

26  29  30.0 

5.314 

2 

14  31  17.88 

9.1749 

19  50  53.4 

11.946 

2 

16  19  42.64 

9.3998 

26  34  44.5 

5.168 

3 

14  33  28.48 

3.1785 

20    2  10.9 

11.938 

3 

16  22    2.45 

9.3319 

26  39  50.2 

54)83 

4 

14  35  39.30 

S.ltttt 

20  13  21.9 

11.199 

4 

16  24  22.38 

94«:i0 

26  44  47.2 

4.877 

5 

14  37  50.34 

3.1850 

20  24  26.4 

11.090 

5 

16  26  42.41 

8.3348 

26  49  35.4 

4.799 

6 

14  40    1.61 

8.1807 

20  35  24.3 

lOJiOO 

6 

16  29    2.55 

8.3365 

26  54  14.7 

4.589 

7 

14  42  13.10 

3.1993 

20  46  15.5 

10.707 

7 

16  31  22.79 

3.3381 

26  58  45.2 

4.434 

8 

14  44  24.81 

3.1969 

20  57    0.0 

10US84 

8 

16  33  4ai2 

3^3397 

27    3    6.8 

4.967 

9 

14  46  36.73 

8.9006 

21    7  37.6 

10.570 

9 

16  36    3.55 

3.3418 

27    7  19.6 

4.138 

10 

14  48  48.88 

3J9043 

21  18    8.4 

10.456 

10 

16  38  24.06 

8.3485 

27  11  23.4 

34)80 

11 

14  51    1.25 

8.9080 

21  28  32.3 

10.341 

11 

16  40  44.65 

9.3437 

27  15  18.3 

3.840 

12 

14  53  13.84 

3Jai7 

21  38  49.3 

10Ji94 

12 

16  43    5.31 

8.3448 

27  19    4.2 

3.691 

13 

14  55  26.65 

9.9153 

21  48  59J2 

10.106 

13 

16  45  26.04 

3.3460 

27  22  41.2 

3.548 

14 

14  57  39.68 

3.3191 

21  59    2.0 

94)67 

14 

16  47  46.83 

8.3469 

27  26    9.2 

3.999 

15 

14  59  52.94 

3.UU98 

22    8  57.7 

9.868 

15 

16  50    7.67 

9J478 

27  29  28.2 

3.949 

16 

15    2    a42 

8.9964 

22  18  46.2 

9.747 

16 

16  52  28.56 

8.3486 

27  32  3a2 

3.099 

17 

15    4  20.11 

3.8300 

22  28  27.4 

9.696 

17 

16  54  49.50 

8.3493 

27  35  39.2 

9.941 

18 

15    6  34.02 

9MW 

22  38    1.3 

9.503 

18 

16  57  10.48 

9.3499 

27  38  31.1 

9.790 

19 

15    8  48.15 

8.8373 

22  47  27.8 

9.380 

19 

16  59  31.49 

9.3509 

27  41  14.0 

9.640 

20 

15  11    2.49 

8JM06 

22  56  4a9 

9il56 

20 

17    1  52.52 

9.3507 

27  43  47.9 

9.489 

21 

15  13  17.05 

8.9444 

23    5  58.5 

9.131 

21 

17    4  13.58 

9.3511 

27  46  12.7 

8.338 

22 

15  15  31.82 

841479 

23  15    2.6 

9.005 

22 

17    6  34.65 

941513 

27  48  28.4 

8.187 

23 

15  17  4a80 

9J9515 

S.23  23  59.1 

8.678 

23 

17    8  55.73 

9.3513 

S.27  50  35.1 

34)36 

FR 

IDAl 

22. 

SUl 

NTDAl 

r  24. 

» 

0 

15  20    2.00 

3.9550 

S.23  32  48.0 

8.751 

0 

17  11  16.80 

941518 

'S.27  52  32.7 

1.885 

1 

15  22  17.40 

3.8584 

23  41  29.2 

8.6S 

1 

17  13  37.87 

84B11 

27  54  21.3 

1.734 

2 

15  24  3a01 

8.8618 

23  50    2.6 

8.488 

2 

17  15  58.93 

3.3506 

27  56    0.8 

14)83 

3 

15  26  48.82 

8.8653 

23  58  28.3 

84MB 

3 

17  18  19Jd7 

3.3504 

27  57  31.2 

1.438 

4 

15  29    4.84 

3.8687 

24    6  46.1 

8.931 

4 

17  20  40.98 

341500 

27  58  52.6 

1.881 

5 

15  31  21.06 

3.3719 

24  14  56.0 

84)99 

5 

17  23    1.97 

3.3496 

28    0    4.9 

1.130 

6 

15  33  37.47 

9.9758 

24  22  58.0 

74W7 

6 

17  25  22.92 

9.9468 

28    1    8.2 

0.979 

7 

15  35  54.08 

8.8784 

24  30  52.0 

7.833 

7 

17  27  43.82 

9.3480 

28    2    2.4 

0.898 

8 

15  38  10.88 

3.9617 

24  38  37i) 

7.608 

8 

17  30    4.68 

9.347<9 

28    2  47.6 

04r78 

9 

15  40  27.88 

3.9848 

24  46  15.8 

7.564 

9 

17  32  25.48 

9.3468 

28    3  23.8 

04i97 

10 

15  42  45.06 

9.9879 

24  53  45.6 

7.498 

10 

17  34  46^22 

84)451 

28    3  50.9 

ojm 

11 

15  45    2.43 

9.9910 

25    1    7.2 

7.898 

11 

17  37    6.89 

3.3436 

28    4    9.0 

0.987 

12 

15  47  19.98 

9.9940 

25    8  20.6 

7.156 

12 

17  39  27.49 

3.3497 

'28    4  18.2 

-94)78 

13 

15  49  37.71 

9.3968 

25  15  25.8 

7.017 

13 

17  41  48.01 

8.3413 

28    4  18.4 

404)79 

14 

15  51  55.61 

8J2998 

25  22  22.7 

6.878 

14 

17  44    8.44 

8.3387 

28    4    9.6 

0.381 

15 

15  54  13.68 

9.3086 

25  29  11.2 

6.738 

15 

17  46  28.77 

8.3380 

28    3  51.9 

0.370 

16 

15  56  31.92 

3Ji053 

25  35  51.3 

6.589 

16 

17  48  49.00 

8.3363 

28    3  25.2 

0.518 

17 

15  58  50.32 

9.3081 

25  42  23.1 

6.459 

17 

17  51    9.13 

8.3346 

28    2  49.7 

0.666 

18 

16    1    8.89 

8.3108 

25  48  4a4 

6.318 

18 

17  53  29.15 

34)397 

28    2    5.3 

0.814 

19 

16    3  27.61 

8.3133 

25  55    U 

6.176 

19 

17  55  49.05 

841307 

28    1  12.0 

04)69 

20 

16    5  4a48 

8.3158 

26    1    7.5 

6.093 

20 

17  58    8.83 

3.3386 

28    0    9.9 

1.108 

21 

16    8    5.50 

8.3189 

26    7    5.2 

5.801 

21 

18    0  28.48 

3.3863 

27  58  59.0 

lJ9fi5 

22 

16  10  24.66 

3.3805 

26  12  54.4 

6.747 

22 

18    2  47.99 

8.3840 

27  57  39.3 

1.409 

23 

16  12  43.96 

S.3»7 

26  18  34.9 

54»3 

23 

18    5    7.36 

8.3816 

27  56  10.8 

14M8 

24 

16  15    SJX) 

9.3840 

S.26  24    6.8 

5.458 

24 

18    7  26.58 

8.3190 

S.27  54  33.6 

1.603 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  IIGUT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

Bjglit  Asoensinn. 

Diff. 
for  1  m. 

Deolitiation. 

Diff. 
forlm. 

Hour. 

Right  AaceuBion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

MO 

NDA1 

f  25. 

• 

WEDNESDAY  27. 

h     m      8 

8 

O          /           // 

N 

h     m       8 

8 

0            /            H 

// 

0 

18    7  26.58 

Q.3190 

S.27  54  33.6 

1.699 

0 

19  54  23.87 

9.1161 

S.23  58  56.4 

7.806 

1 

18    9  45.64 

9.3164 

27  52  47.7 

1.837 

1 

19  56  30.68 

9.1108 

23  51     4.9 

7.911 

2 

18  12    4.55 

Q.3i38 

27  50  53.2 

1.981 

2 

19  58  37.17 

9.1056 

23  43    7.1 

8.016 

3 

18  14  23.30 

9J)111 

27  48  50.0 

9.195 

3 

20    0  4335 

9.1004 

23  35    3.0 

8.U0 

4 

18  16  41.88 

9.3083 

27  46  38.2 

9.968 

4 

20    2  49.22 

9.0959 

23  26  52.7 

&993 

S 

18  19    0.28 

2.3051 

27  44  17.8 

9.411 

5 

20    4  54.78 

9.0900 

23  18  36.4 

8.389 

6 

18  21  18.49 

9.3090 

27  41  48.9 

9.553 

6 

20    7    0.02 

9.0848 

23  10  14.1 

8.499 

7 

18  23  36.52 

9.9989 

27  39  11.5 

9.894 

7 

20    9    4.95 

9.0796 

23    1  45.8! 

8.599 

6 

18  25  54.36 

9.9957 

27  36  25.6 

9.835 

8 

20  11    9.57 

9.0743 

22  53  11.5 

8.691 

9 

18  28  12.00 

9.9993 

27  33  31.3 

9.975 

9 

20  13  13.87 

9.0691 

22  44  31.3 

&718 

10 

18  30  25).44 

9.9889 

27  30  28.6 

3.114 

10 

20  15  17.86 

9.0838 

22  35  45.3 

8.815 

11 

18  32  46.67 

9J2855 

27  27  17.6 

3.953 

11 

20  17  21.53 

3.0586 

22  26  53.5 

6.910 

12 

18  35    3.70 

9.9890 

27  23  58.3 

3.391 

12 

20  19  24.89 

9.0534 

22  17  56.1 

-    9.003 

13 

18  37  20.51 

9.9783 

27  20  30.7 

3.598 

13 

20  21  27.94 

9.0489 

22    8  53.1 

9.097 

14 

18  39  37.09 

9.9745 

27  16  54.9 

3.665 

14 

20  23  30.68 

9.0431 

21  59  44.5 

9.190 

15 

18  41  .53.45 

9.9707 

27  13  10.9 

3.801 

15 

20  25  33.11 

9.0379 

21  50  30;) 

9.9» 

16 

18  44    9.58 

9.9889 

27    9  18.8 

3.936 

16 

20  27  a5.23 

9.0396 

21  41  10.7 

9.379 

17 

18  46  25.48 

9.9830 

27    5  18.6 

4.071 

17 

20  29  37.05 

9,0977 

21  31  45.7 

9.461 

18 

18  48  41.14 

9.9590 

27    1  10.3 

4.905 

18 

20  31  38.56 

9.0996 

21  22  15.4 

9.549 

19 

18  50  56.56 

9.9549 

26  56  54.0 

4.337 

19 

20  33  39.76 

9.0175 

21  12  39.8 

9.637 

20 

18  53  11.73 

9.9508 

26  52  29.8 

4.469 

20 

20  35  40.66 

9.0135 

21     2  59.0 

9.7S3 

21 

18  55  26.65 

9.9468 

26  47  57.7 

4.601 

21 

20  37  41.26 

9.0075 

20  53  13.1 

9.80B 

22 

18  57  41.32 

9.9493 

26  43  17.7 

4.731 

22 

20  39  41.56 

9.0094 

20  43  22.1 

9.883 

23 

18  59  55.73 
TUI 

9.9380 

]SDA 

S.26  38  30.0 
Y  26. 

4.860 

23 

20  41  41.55 
THU 

1.9973 

RSDJ 

S.20  33  26.0 
LY  28. 

9.977 

0 

19    2    9.88 

9.9337 

S.26  33  34.5 

4.969 

0 

20  43  41.24 

1.9994 

S.20  23  24.9 

10.059 

1 

19    4  23.77 

9.9999 

26  28  31.3 

5.117 

1 

20  45  40.64 

1.9875 

20  13  18.9 

10.141 

2 

19    6  37*39 

9.9947 

26  23  20.5 

5.944 

2 

20  47  39.74 

1.9696 

20    3    8.0 

10<^1 

3 

19    8  50.73 

9.9901 

•26  18    2.0 

5.371 

3 

20  49  38.55 

1.9777 

19  52  52.4 

10.300 

4 

19  11     3.80 

9.9155 

26  12  35.9 

5.497 

4 

20  51  37.06 

1.9798 

19  42  32.0 

10.379 

5 

19  13  16.59 

9J2108 

26    7    2.4 

5.690 

5 

20  53  35.29 

1.9881 

19  32    6.9 

10.457 

6 

19  15  29.10 

9.9069 

26    1  21.5 

5.743 

6 

20  55  33.23 

1.9633 

19  21  37.1 

10.534 

7 

19  17  41.33 

9.9014 

25  55  33.2 

5.866 

7 

20  57  30.88 

1.9585 

19  11    2.8 

10.609 

8 

19  19  53.27 

9.1987 

25  49  37.5 

5.988 

8 

20  59  28.25 

1.9538 

19    0  24.0 

10.685 

9 

19  22    4.93 

9.1919 

25  43  34.6 

6.109 

9 

21     1  25.34 

1.9499 

18  49  40.6 

10.760 

10 

19  24  16.30 

9.1870 

25  37  24.4 

6.999 

10 

21    3  22.15 

1.9445 

18  38  52.8 

10.639 

11 

19  26  27.37 

9.1890 

25  31    7.1 

6.347 

11 

21    5  18.68 

1.9399 

18  28    0.7 

10.904 

12 

19  28  38.14 

9.1T71 

25  24  42.7 

6.485 

12 

21    7  14.94 

1.9354 

18  17    45 

10.976 

13 

19  30  48.62 

9.1799 

25  18  11.3 

6.589 

13 

21    9  10.93 

1.9309 

18    6   a6 

UM6 

14 

19  32  58-80 

9.1679 

25  11  32.8 

8.899 

14 

21  11    6.65 

1.9983 

17  54  58.8 

11.115 

15 

19  35    8.68 

9.1622 

25    4  47.4 

6.814 

15 

21  13    2.09 

1.9919 

17  43  49.8 

11.184 

16 

19  37  18.26 

9.1579 

24  57  55.1 

8.938 

16 

21  14  57.27 

1.9176 

17  32  36.7 

11.958 

17 

19  39  27.54 

9.1591 

24  50  56.0 

7.041 

17 

21  16  52.20 

1.9133 

17  21  19.6 

11.318 

18 

19  41  36.51 

9.1489 

24  43  50.2 

7.153 

18 

21  18  46.87 

1.9090 

17    9  58.5 

11.384 

19 

19  43  45.17 

9.1418 

24  36  37.7 

7JS64 

19 

21  20  41.28 

1.9048 

16  58  33.5 

11.449 

20 

19  45  53.53 

9.138t 

24  29  18.5 

7.375 

20 

21  22  35.44 

1.9008 

16  47    4.6 

11.513 

21 

19  48    1.58 

9.1318 

24  21  52.7 

7.484 

21 

21  24  29.35 

1.8964 

16  35  31.9 

11.577 

22 

19  50    9.32 

9.1964 

24  14  20.4 

7.599 

22 

21  26  23.01 

1.8993 

16  23  55.4 

11.639 

23 

19  52  16.75 

9.1913 

24    6  41.6 

7.700 

2:3 

21  28  16.43 

1.8883 

16  12  15.2 

11.701 

24 

19  54  23.87 

9.1181 

S.23  58  56.4 

7.806 

24 

21  30    9.61 

1.8843 

S.  16    0  31.3 

11.768 

XII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoenaion. 

Diff. 
for  1  m. 

Declioation. 

Diff. 
forlm. 

Honr. 

RightAsceiiHion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

• 

FRIDAY 

'29. 

SATURDAY  30. 

b    m      • 

8 

O         »          /I 

n 

h    m      8 

■ 

O         /         /; 

// 

0 

21  30    9.61 

1.8843 

S.16    0  31.3 

11.763 

0 

22  14  22.26 

1.8057 

S.11    2  46.5 

13.975 

I 

21  32    2.55 

1.8804 

15  48  43.8 

11.891 

1 

22  16  10.53 

1.8033 

10  49  46.8 

13.015 

a 

21  33  55.26 

1.876& 

15  36  52.8 

11.880 

2 

22  17  58.65 

1.8007 

10  36  44.7 

13.056 

3 

21  35  47.73 

1.8796 

15  24  58.2 

11.939 

3 

22  19  46.62 

1.7983 

10  23  40.1 

13.096 

4 

21  37  39.97 

1.8688 

15  13    0.1 

11J»6 

4 

22  21  34.45 

1.7961 

10  10  33.2 

13.134 

5 

21  39  31.99 

1.86SQ 

15    0  58.7 

13.063 

5 

22  23  22.15 

1.7939 

9  57  24.0 

13.173 

6 

21  41  23.79 

1.8615 

14  48  53.9 

13.108 

6 

22  25    9.71 

1.7917 

9  44  12^ 

ldJW9 

7 

21  43  15.37 

i.8579 

14  36  45.8 

18.163 

7 

22  26  57.15 

1.7896 

9  30  58.9 

13.946 

8 

21  45    6.74 

1.8543 

14  24  34.4 

18.318 

8 

22  28  44.46 

1.7875 

9  17  43.1 

13.383 

9 

21  46  57.89 

1.8506 

14  12  19.7 

13.971 

9 

22  30  31.65 

1.7855 

9    4  25.1 

13.317 

10 

21  48  48.84 

1.8474 

14    0    1.9 

13.333 

10 

22  32  18.72 

1.7837 

8  51    5.0 

13.353 

11 

21  50  39.58 

1.8440 

13  47  41.0 

13.374 

11 

22  34    5.69 

1.7819 

8  37  42.9 

13.385 

12 

21  52  30.12 

1.8407 

13  35  17.0 

13.435 

12 

22  35  52.55 

1.7803 

8  24  18.8 

13.418 

13 

21  54  20.46 

1.8374 

13  22  50.0 

13.475 

13 

22  37  39.31 

1.7785 

8  10  52.7 

13.451 

14 

21  56  10.61 

1.8343 

13  10  20.0 

13.534 

14 

22  39  25.97 

1.7768 

7  57  24.7 

13.463 

15 

21  58    0.57 

1.8311 

12  57  47.1 

13.579 

15 

22  41  12.53 

1.7r53 

7  43  54.8 

13.514 

16 

21  59  50.34 

1.8S80 

12  45  11.3 

13.690 

16 

22  42  59.00 

1.7738 

7  30  23.0 

13.544 

17 

22    1  39.93 

1.8950 

12  32  32.7 

13.667 

17 

22  44  45.39 

1.7794 

7  16  49.5 

13.573 

18 

22    3  29.34 

1.8890 

12  19  51.2 

13.714 

18 

22  46  31.69 

1.7711 

7    3  14.2 

13.603 

19 

22    5  18.57 

1.8193 

12    7    7.0 

13.759 

19 

22  48  17.92 

1.7608 

6  49  37.2 

13.631 

20 

22    7    7.64 

1.8164 

11  54  20.1 

13.803 

20 

22  50    4.07 

1.7686 

6  35  5&5 

13.658 

21 

22    8  5a54 

1.8136 

11  41  30.6 

13.847 

21 

22  51  50.15 

1.7675 

6  22  18.2 

13.685 

22 

22  10  45.27 

1.8108 

11  28  38.5 

13.890 

22 

22  53  36.17 

1.7665 

6    8  36.3 

13.713 

23 

22  12  33.84 

1.8083 

11  15  43.8 

13J»3 

23 

22  55  22.13 

i.7656 

5  54  52.8 

13.738 

24 

22  14  22.26 

1.8057 

S.11    2  46.5 

13.975 

24 

22  57    8.04 

1.7647 

S.  5  41    7.8 

13.763 

•" 

PHASES  OF 

THl 

E  MOON. 

• 

<C  LastQ 

iuarter,  •    •    .    • 

•'    • 

4 

•     •     •       3 

h 

17 

11.0 

#  New  ]V 

looQ,      •    •    •    • 

•     • 

...  11 

2 

32.5 

3)  Firsts 

Quarter,  .... 

.     • 

...     17 

18 

24.4 

O  FullM 

oon, 

.     • 

...    25 

4 

52.7 

<C  Apog© 
C  Perigee 

8«      •      •       •       •       •      • 

d 
1 

14.1 

u>)      •      •       •       •       •      • 

B|     •      •      •      •      •      • 

13 

12.0 

29 

6.5 

• 

^k    *■ 

— 1 — D^ 

• 

;io4 
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GREENWICH  MEAN  TIME. 

« 

LUNAB  DISTANCES. 

b 

Star's  Name 

■ 

P.L 

P.L. 

P.L. 

P.L.    1 

^1 

and 

Noon. 

of 

Ulb. 

of 

VIi». 

of 

IXh. 

of      ' 

1 

Podtioo. 

Diif. 

p      /     /» 

64  50  38 

Diff. 

Diff. 

Biff.    ; 

An  tares 

W. 

O           /        *' 

63  21  40 

3060 

3063 

66  19  33 

3065 

O           /         // 

67  48  26 

3066 

Jupiter 

W. 

40  32  21) 

3055 

42    1  34 

3056 

43  30  38 

3056 

44  59  42 

3056 

Saturn 

E. 

38    6  57 

3096 

36  38  42 

3099 

35  10  3i 

3103 

a3  42  25 

3105 

a  Arietis 

E. 

84  53  42 

3081 

83  25    9 

3083 

81  56  39 

3085 

80  28  11 

aotn 

Sun 

E. 

119  31  24 

3449 

118  10    3 

3451 

116  48  44 

3453 

115  27  27 

3454 

2 

All  tares 

W. 

75  12  33 

3068 

76  41  22 

3066 

78  10  13 

3066 

79  39    5 

3063   i 

Jupiter 
a  Aquilee 

W. 

52  25  11 

3051 

53  54  21 

3048 

55  23  34 

3046 

56  52  50 

3043   , 

W. 

37  37    6 

6050 

38  21  48 

5846 

39    8  39 

5663 

39  57  31 

5497  ^ 

Saturu 

E. 

26  22  48 

31S0 

24  55    3 

3194 

23  27  22 

3197 

21  59  45 

3131 

a  Arietis 

E. 

73    6  17 

3090 

71  37  55 

3089 

70    9  32 

3088 

68  41    8 

3087 

Sun 

E. 

108  41  12 

3453 

107  19  55 

3459 

105  58  37 

3450 

104  37  17 

3447 

3 

Antai'e8 

W. 

87    4  16 

3047 

88  33  31 

3041 

90    2  53 

3096 

91  32  21 

3090 

Jupiter 

W. 

64  20  13 

3093 

65  49  57 

3018 

67  19  48 

3019 

68  49  46 

3006 

a  AquiloB 

W. 

44  28  16 

4861 

45  27    2 

4764 

46  27    8 

4673 

47  28  30 

4590 

a  Arietis 

E. 

61  18  29 

3073 

59  49  46 

3069 

58  20  58 

3064 

56  52    4 

3060 

Sun 

E. 

97  49  45 

3499 

96  28    1 

3493 

95    6  10 

3417 

93  44  13 

3410 

4 

Jupiter 
a  AquilsB 

W. 

76  21  41 

9969 

77  52  33 

9960 

79  23  36 

2950 

80  54  51 

1 
2M9 

W. 

52  52    4 

4948 

53  59  45 

4199 

55    8  19 

4139 

56  17  43 

4088  ! 

Mars 

W. 

18  50  44 

3916 

20  16  34 

3903 

21  42  40 

3190 

23    9    1 

3178  , 

a  Arietis 

E. 

49  26    1 

3030 

47  56  26 

3093 

46  26  42 

3017 

44  56  50 

3009 

Sun 

E, 

86  52  26 

3379 

85  29  37 

3369 

84    6  37 

3350 

82  43  26 

3343  I 

5 

Jupiter 
a  Aquibn 

W. 

88  34  14 

9888 

90    6  48 

9876 

91  39  38 

2864 

93  12  43 

S851   i 

W. 

62  16  12 

3873 

63  29  59 

3835 

64  44  25 

3709 

65  59  28 

3766 

Fomaihaut 

W. 

35    8  11 

3911 

36  21  20 

3898 

37  35  53 

3753 

38  51  44 

3685 

Mai's 

W. 

30  24  26 

3115 

31  52  17 

3101 

33  20  25 

3088 

34  48  49 

3073   1 

a  Arietis 

E. 

37  25  10 

9079 

35  54  22 

9964 

34  23  24 

9957 

32  52  17 

2950 

Sun 

E. 

75  44  27 

3985 

74  19  58 

3973 

72  55  15 

3959 

71  30  16 

6 

Jupiter 

W. 

101    2  20 

S784 

102  37    9 

9770 

104  12  16 

9756 

105  47  42 

9741 

a  Aquilffi 

W. 

72  23  15 

3611 

73  41  37 

3585 

75    0  28 

3557 

76  19  49 

3539 

Fomaihaut 

W. 

45  27  41 

3409 

46  49  47 

3365 

48  12  44 

3323 

49  36  29 

3989   ; 

Mars 

W. 

42  15  18 

9999 

43  45  32 

9984 

45  16    5 

2968 

46  46  58 

2961   , 

a  Pegasi 

W. 

25  18  50 

4997 

26  25  45 

4196 

27  35  22 

3975 

28  47  26 

3845 

Saturn 

W. 

22  11  52 

9867 

23  44  53 

9847 

25  18  20 

2898 

26  52  11 

9809  1 

Sun 

E. 

64  21  15 

3174 

62  54  35 

3158 

61  27  36 

3143 

60    0  19 

31S7 

7 

Fomaihaut 

W. 

56  46  19 

3108 

58  14  19 

3078 

59  42  56 

3047 

61  12  10 

3019 

Mars 

W. 

54  26  37 

S868 

55  59  37 

9851 

57 ,32  59 

2633 

59    6  44 

9816 

a  Pegasi 

W. 

35  17    2 

3379 

36  39  42 

3313 

38    3  39 

3251 

39  28  48 

3195 

Saturn 

W. 

34  47  30 

9719 

36  23  45 

9701 

38    0  24 

2683 

39  37  27 

2665 

Sun 

E. 

52  39    0 

3046 

51    9  44 

3030 

49  40    8 

3014 

48  10  12 

2997 

8 

Fomalhaul 

W. 

68  46  51 

9889 

70  19  24 

9866 

71  52  27 

2843 

73  25  59 

2891 

Mars 

W. 

e7    1  10 

>798 

68  37  13 

9710 

70  13  39 

2693 

71  50  28 

2675  1 

Saturn 

W. 

47  48  39 

9577 

49  28    5 

9560 

51     7  55 

9543 

52  48    9 

2SQ5 

a  Pegasi 

W. 

46  49  57 

9965 

48  20  53 

9998 

49  52  36 

2893 

51  25    4 

28S9 

Sun 

E. 

40  35  23 

9916 

39    3  24 

9901 

37  31    6 

2886 

35  58  29 

2871 

9 

Fomaihaut 

W. 

81  20  34 

2721 

82  56  46 

S703 

84  33  22 

2686 

86  10  21 

8670 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES, 

% 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

ol 

aud 

Midniffht. 

of 

XVh. 

of 

XVIIIh. 

of 

XXlii. 

of 

1^ 

1 

Position. 

^7 

Diff. 

Diff. 

Diff. 

Diff. 

Aotares 

W. 

O           /        // 

69  17  17 

3067 

O          1         IJ 

70  46    7 

3068 

_  O           /         1/ 

72  14  56 

3069 

O           1        If 

73  43  44 

3068 

Jupiter 

W. 

46  28  46 

3055 

47  57  51 

3055 

49  26  56 

3053 

50  56    3 

3059 

Saturn 

E. 

32  14  22 

3109 

30  46  23 

3119 

29  18  28 

3114 

27  50  36 

3118 

n  Arintis 

E. 

78  59  46 

3069 

77  31  23 

3089 

76    3    0 

3090 

74  34  38 

3091 

Sun 

E. 

114    6  11 

3454 

112  44  56 

3455 

111  23  42 

3454 

110    2  27 

3454 

2 

Antares 

W. 

81     8    0 

3060 

82  36  58 

3057 

84    6    0 

3054 

85  35    6 

3051 

Jupiter 
a  Aquilee 

W. 

58  22  10 

3039 

59  51  34 

3036 

61  21    2 

3039 

62  50  35 

3098 

W. 

40  48  17 

5347 

41  40  50 

5909 

42  35    5 

£084 

43  30  55 

4967 

Satuin 

E. 

20  32  13 

3136 

19    4  47 

3143 

17  37  29 

3159 

16  10  22 

3163 

a  Arietis 

E. 

67  12  42 

3084 

65  44  13 

3089 

64  15  42 

3080 

62  47    8 

^076 

Sun 

E. 

103  15  54 

3445 

101  54  28 

3441 

100  32  58 

3436 

99  11  24 

3433 

3 

Antares 

W. 

93    1  57 

3094 

94  31  40 

3017 

96    1  32 

3010 

97  31  32 

3009 

Jupiter 
a  AquilflB 

W. 

70  19  51 

S999 

71  50    5 

9993 

73  20  27 

9985 

74  50  59 

9977 

W. 

48  31    3 

4511 

49  34  45 

4439 

50  39  31 

4379 

51  45  18 

4307 

a  Arietis 

E. 

55  23    5 

3054 

53  53  59 

3049 

52  24  47 

3043 

50  55  28 

3037 

Sun 

E. 

92  22    6 

3404 

90  59  56 

3396 

89  37  35 

3386 

88  15    5 

3380 

4 

Jupiter 
a  Aquilfe 

W. 

82  26  17 

«»1 

83  57  56 

9991 

85  29  48 

9910 

87    1  54 

9809 

W. 

57  27  56 

4041 

58  38  55 

3097 

59  50  38 

3953 

61    3    4 

3919 

Mars 

W. 

24  35  36 

3166 

26    226 

3153 

27  29  31 

3141 

28  56  51 

3199 

a  Arietis 

E. 

43  26  49 

3001 

41  56  38 

9994 

40  26  18 

9987 

38  55  49 

9979 

Sun 

E. 

81  20    4 

33»l 

79  56  29 

3391 

78  32  42 

3309 

77    8  41 

3398 

5 

Jupiter 
a  Aquilee 

W. 

94  46    5 

9638 

96  19  43 

9895 

97  53  38 

9819 

99  27  50 

9798 

W. 

67  15    6 

3739 

68  31  19 

3701 

69  48    5 

3670 

71    5  24 

3640 

Fomalliaut 

W. 

40    8  47 

3691 

41  26  59 

3563 

42  46  14 

3508 

44    6  29 

3457 

Mars 

W. 

36  17  31 

3060 

37  46  30 

3044 

39  15  48 

3030 

40  45  24 

3015 

a  Arietis 

E. 

31  21    2 

9944 

29  49  39 

9939 

28  18    9 

9935 

26  46  34 

9931 

Sun 

E. 

70    5    1 

3939 

68  39  30 

3918 

67  13  42 

3904 

65  47  37 

3189 

6 

Jupiter 
a  Aquilee 

W. 

107  23  28 

9795 

108  59  34 

9710 

110  36    0 

9695 

112  12  47 

9680 

W. 

77  39  38 

3507 

78  59  54 

3483 

80  20  37 

3461 

81  41  45 

3438 

Foinalhaut 

W. 

51    1    1 

3945 

52  26  17 

3908 

53  52  17 

3173 

55  18  58 

3140 

Mars 

W. 

48  18  12 

9935 

49  49  46 

9918 

51  21  42 

9901 

52  53  59 

9885 

a  Pegasi 

W. 

30    1  42 

3799 

31  17  58 

3697 

32  36    3 

3536 

33  55  47 

3454 

Saturn 

W. 

28  26  27 

9791 

30    1    7 

9779 

31  36  11 

9754 

33  11  39 

9737 

Sun 

E. 

58  32  42 

3111 

57    4  46 

3096 

55  36  31 

3079 

54    7  56 

3069 

7 

Fomolhaut 

W. 

62  41  59 

9991 

64  12  23 

9965 

65  43  20 

9939 

67  14  50 

9914 

Mars 

W. 

60  40  51 

9798 

62  15  21 

9781 

63  50  14 

9763 

65  25  30 

9745 

a  Pegasi 

W. 

40  55    3 

3143 

42  22  21 

3093 

43  50  39 

3048 

45  19  52 

3006 

Saturn 

W. 

41  14  54 

9647 

42  52  45 

9630 

44  30  59 

9619 

46    9  37 

9595 

Sun 

E. 

46  39  55 

9981 

45    9  18 

3Rm 

43  38  20 

9948 

4Ji    7    2 

9991 

8 

Fomalhaut 

W. 

75    0    0 

9799 

76  34  29 

9779 

78    9  25 

9759 

79  44  47 

9740 

Mars 

W. 

73  27  41 

9658 

75    5  17 

9641 

76  43  16 

9694 

78  21  39 

9607 

Saturn 

W. 

54  28  47 

9509 

56    9  48 

9499 

57  51  13 

9476 

59  33    1 

9458 

a  Pegasi 

W. 

52  58  16 

9897 

54  32    9 

9797 

56    6  41 

9767 

57  41  52 

9740 

Sun 

E. 

34  25  33 

9858 

32  52  20 

9844 

31  18  49 

9831 

29  45    2 

9891 

9 

Fomalhaut 

W. 

87  47  41 

9654 

89  25  23 

9640 

91    3  24 

9695 

92  41  45 

9619 

106 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

• 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

np>. 

of 

Vlii. 

of 

IXh. 

of 

9 

Position. 

Diff. 

Diff. 

Diff. 

Biff. 

Mars 

W. 

O           /        /' 

80    0  24 

SS91 

O           /        // 

81  39  32 

9574 

O           1        /.' 

83  19    2 

9558 

84  58^55 

2543 

Saturn 

W. 

61  15  13 

9442 

62  57  48 

9496 

64  40  45 

9411 

66  24    4 

9395 

a  Pegasi 

w. 

50  17  39 

9713 

60  54    1 

9688 

62  30  57 

9663 

64    8  26 

9640 

13 

Sun 

w. 

26    9  15 

9499 

27  50  40 

9489 

29  32  18 

9475 

31  14    6 

9470 

Spica 

E. 

93  49  26 

9194 

91  59    4 

9194 

90    8  42 

9194 

88  18  20 

9194 

14 

Sun 

W. 

39  44  22 

9409 

41  26  29 

9469 

43    8  a5 

9465 

44  50  38 

9467 

Spica 

E.  - 

79    6  52 

9134 

77  16  45 

9137 

75  26  43 

9141 

73  36  47 

9145 

15 

Sun 

W. 

53  19  37 

9490 

55    1    4 

9496 

56  42  23 

9503 

58  23  32 

9510 

Pollux 

W. 

26  39  36 

9904 

28  27  58 

9907 

30  16  15 

9911 

32    426 

9916 

Spica 

E. 

64  28  58 

9174 

62  39  51 

9180 

60  50  54 

9188 

59    2    8 

9196 

16 

Sun 

W. 

66  46  41 

9551 

68  26  44 

9559 

70    6  35 

9569 

71  46  13 

9576 

Pollux 

W. 

41    3  16 

9949 

42  50  31 

9956 

44  37  35 

9964 

46  24  27 

9973 

Spica 

E. 

50    1  12 

9337 

48  13  39 

9945 

46  26  19 

9955 

44  39  13 

9964 

Antares 

E. 

95  53  56 

9933 

94    6  18 

S949 

92  18  53 

9951 

90  31  42 

9980 

17 

Sun 

W. 

80    1     0 

9099 

81  39  15 

9640 

83  17  16 

9651 

84  55    2 

9681 

Pollux 

W. 

55  15  30 

9319 

57    1    2 

9398 

58  46  20 

9330 

60  31  23 

9348 

Regulus 

W. 

18  17    7 

9309 

20    2  53 

9319 

21  48  25 

9399 

23  33  42 

9339 

Spica 

E. 

35  47  20 

9315 

34    1  43 

9396 

32  16  21 

9336 

30  31  14 

9348 

Antares 

E. 

81  39  14 

9309 

79  53  28 

9390 

78    7  57 

9399 

76  22  40 

9339 

Jupiter 

£. 

102  43  18 

9986 

100  56  58 

9996 

99  10  53 

9306 

97  25    2 

9316 

18 

Sun 

W. 

93    0  12 

9717 

94  36  29 

9798 

96  12  32 

9740 

97  48  19 

9790 

Pollux 

W. 

69  13    3 

9399 

70  56  39 

9410 

72  40    0 

9490 

74  23    6 

9430 

ReguluB 

W. 

32  16  22 

9391 

34    0    9 

9409 

35  43  41 

9419 

37  26  58 

9«9 

Antares 

E. 

67  40    1 

9399 

65  56  15 

9409 

64  12  43 

9419 

62  29  26 

9493 

Jupiter 

E. 

88  39  30 

9368 

86  55    9 

9378 

85  11    2 

9388 

83  27  10 

9398 

19 

Sun 

W. 

105  43  34 

9808 

107  17  52 

9816 

108  51  56 

9830 

110  25  45 

S841 

Pollux 

W. 

82  54  58 

9489 

84  36  37 

9499 

86  18    1 

9509 

87  59  11 

9519 

Regulus 

W. 

45  59  42 

9475 

47  41  31 

9485 

49  23    5 

9495 

51    4  25 

9506 

Antares 

E. 

53  56  44 

9475 

52  14  56 

9485 

50  33  22 

9495 

48  52    2 

9506 

Jupiter 

E. 

74  51  36 

9451 

73    9  14 

9469 

71  27    7 

9479 

69  45  15 

9489 

20 

Sun 

W. 

118  11  16 

9897 

119  43  39 

9908 

121  15  48 

9919 

122  47  43 

9930 

Regulus 

W. 

59  27  32 

9556 

61    7  28 

9565 

62  47  11 

9575 

64  26  40 

9585 

Antares 

E. 

40  28  57 

9556 

38  49    2 

9506 

37    920 

9576 

35  29  52 

9585 

Jupiter 

E. 

61  19  33 

9535 

59  39    8 

9545 

57  58  58 

9556 

56  19    3 

3EDDD 

21 

Sun 

W. 

130  23  50 

9985 

131  54  22 

9996 

133  24  40 

8007 

134  54  44 

8018 

Regulus 

SpiCA 

W. 

72  40  48 

9639 

74  18  59 

9649 

75  56  57 

9651 

77  34  43 

9660 

W. 

18  48  11 

9650 

20  20  58 

9657 

21  58  35 

9664 

23  36    3 

9679 

Jupiter 
a  AquilsB 

E. 

48    3    3 

9690 

46  24  35 

9630 

44  46  21 

9641 

43    822 

9659  ! 

E. 

83    3  22 

3365 

81  40  26 

3380 

80  17  47 

3397 

78  55  27 

3415 

32 

Regulus 

W. 

85  40  31 

9704 

87  17    5 

9713 

88  53  27 

9799 

90  29  37 

9731 

Spica 

W. 

31  40  47 

9719 

33  17  11 

9719 

34  53  25 

9798 

36  29  28 

9737 

Jupiter 
a  Aquilee 

E. 

35    2  19 

9719 

33  25  55 

9795 

31  49  49 

9740 

30  14    2 

9754 

E, 

72    9    8 

8519 

70  49    5 

3544 

69  29  29 

8570 

68  10  22 

3598 

XVI. 
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GREENWICH  MEAN  TIME, 

* 

LUNAR  DISTANCES. 

5  . 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

XVIllh. 

of 

XXIh. 

of 

9 

Poeition. 

o 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

W. 

86  39    9 

8587 

O           /        // 

88  19  45 

8513 

O          /         // 

90    0  42 

8497 

O          /         // 

91  42    0 

9483 

Saturn 

W. 

68    7  46 

8380 

69  51  50 

3365 

71  36  15 

8350 

73  21     1 

3336 

a  Pegasi 

w. 

65  46  26 

8618 

67  24  56 

3598 

69    3  54 

8577 

70  43  20 

8558 

13 

Sow 

w. 

32  56    ] 

8406 

34  38    2 

8463 

36  20    7 

3468 

38    2  14 

8461 

Spica 

E. 

86  27  58 

3135 

84  37  37 

8187 

82  47  19 

3139 

80  57    4 

8131 

14 

Sun 

W. 

46  32  37 

3471 

48  14  31 

8475 

49  56  20 

3480 

51  38    2 

8486 

Spica 

E. 

71  46  57 

8151 

69  57  15 

3156 

68    7  41 

8161 

66  18  15 

8167 

15 

Sun 

W. 

60    4  32 

8517 

61  45  21 

8585 

63  25  59 

8533 

65    6  26 

8548 

Pollux 

W. 

33  52  30 

8831 

35  40  26 

8887 

37  28  13 

8834 

39  15  50 

8941 

Spica 

E. 

57  13  33 

8303 

55  25  10 

8310 

53  36  58 

8819 

51  48  59 

8837 

16 

Sun 

W. 

73  25  38 

8S88 

75    4  49 

8598 

76  43  47 

9608 

78  22  31 

8619 

Pollux 

W. 

48  11    6 

8388 

49  57  32 

8891 

51  43  45 

8300 

53  29  44 

3309 

Spica 

E. 

42  52  21 

S974 

41    5  44 

8884 

39  19  21 

8294 

37  33  13 

3304 

Antares 

E. 

88  44  44 

8870 

86  58    0 

3379 

85  11  30 

8889 

83  25  15 

3899 

17 

Sun 

W. 

86  32  34 

8873 

88    9  51 

8684 

89  46  53 

9605 

91  23  40 

8706 

Pollux 

W. 

62  16  12 

8356 

64    0  47 

8368 

65  45    7 

8379 

67  29  12 

8380 

Regulus 

W. 

25  18  44 

8350 

27    3  31 

8900 

28  48    3 

8371 

30  32  20 

3381 

Spica 

E. 

28  46  24 

8359 

27    1  50 

8371 

25  17  33 

.   8383 

23  33  33 

3394 

Antares 

E. 

74  37  38 

8950 

72  52  51 

8360 

71    8  19 

8371 

69  24    2 

3388 

Jupiter 

E. 

95  39  26 

8386 

93  54    5 

8336 

92    8  58 

8346 

90  24    6 

3357 

J8 

Sun 

W. 

99  23  52 

8768 

100  59  10 

8773 

102  34  13 

8785 

104    9    1 

3796 

Pollux 

W. 

76    5  58 

8441 

77  48  35 

8451 

79  30  57 

8461 

81  13    5 

9473 

Regulus 

W. 

39  10    1 

8433 

40  52  48 

8443 

42  35  21 

8454 

44  17  39 

3465 

Antares 

E. 

60  46  24 

8433 

59    337 

8444 

57  21    5 

8454 

55  38  47 

9465 

Jupiter 

E. 

81  43  33 

8409 

80    0  11 

8480 

78  17    5 

8430 

76  34  13 

3441 

19 

Sun 

W. 

111  59  20 

98S8 

113  32  41 

8863 

115    5  47 

8874 

116  38  39 

3886 

Pollux 

W. 

89  40    7 

8583 

91  20  49 

3533 

93    1  17 

8543 

94  41  31 

3553 

Regulus 

W. 

52  45  30 

3515 

54  26  22 

8536 

56    6  59 

8536 

57  47  22 

3545 

Antares 

E. 

47  10  57 

8516 

45  30    6 

8586 

43  49  29 

3536 

42    9    6 

3546 

Jupiter 

E. 

68    337 

8493 

66  22  14 

8504 

64  41    6 

8514 

63    0  12 

3535 

^ 

Sun 

W. 

124  19  24 

8941 

125  50  51 

8958 

127  22    4 

3968 

128  53    4 

3973 

Regulus 

W. 

66    5  56 

8594 

67  44  59 

9604 

69  23  48 

8614 

71    2  24 

3683 

Antares 

E. 

33  50  37 

8595 

32  11  35 

8605 

30  32  47 

8614 

28  54  11 

8634 

Jupiter 

E. 

54  39  22 

8577 

52  59  55 

3588 

51  20  43 

8599 

49  41  46 

8609 

21 

Sun 

W. 

136  24  34 

3089 

137  54  11 

3041 

139  23  33 

3058 

140  52  41 

3064 

Regius 
Spica 

W. 

79  12  17 

8669 

80  49  39 

8678 

82  26  48 

8687 

84    3  45 

8685 

W. 

25  13  21 

8679 

26  50  29 

8687 

28  27  26 

8695 

*30    4  12 

3704 

Jupiter 
a  AquilfB 

E. 

41  30  38 

8664 

39  53  10 

8675 

38  15  57 

8687 

36  39    0 

8699 

E. 

77  33  27 

• 

3433 

76  11  48 

3453 

74  50  31 

3473 

73  29  37 

3496 

22 

Regulus 

W. 

92    5  36 

8740 

93  41  23 

8748 

95  16  59 

8756 

96  52  24 

3766 

Spica 

W. 

38    5  19 

8745 

39  40  59 

8753 

41  16  29 

9761 

42  51  48 

3769 

Jupiter 
a  Aqiiilee 

E. 

28  38  34 

8770 

27    327 

8787 

25  28  42 

8805 

23  54  21 

3»i7 

E. 

66  51  46 

3688 

65  33  42 

3659 

64  16  11 

3693 

62  59  16 

3788 
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GREENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

star's  Name 

P.L. 

P.L. 

P.L. 

1 

P.L. 

23 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

IXh. 

of 

Position. 

Diff. 

•■ 

Diff, 

Diff. 

Diff. 

Spica 

W. 

o       /      // 

44  26  56 

S778 

46    1  53 

9765 

O          /         // 

47  36  40 

9794 

49  11  16 

9809 

a  AquilsB 

E. 

61  42  59 

3766 

60  27  21 

3806 

59  12  25 

3849 

57  58  13 

3894  i 

Mars 

E. 

91     0  44 

S938 

89  29  13 

9946 

87  57  52 

9954 

86  26  42 

9963 

Saturu 

E. 

103  29    6 

9786 

101  54  20 

9795 

100  19  45 

9803 

98  45  21 

9811 

24 

Spica 

W. 

57    1  36 

9649 

58  35    9 

9850 

60    8  32 

9850 

61  41  44 

9866 

a  Aquilee 

E. 

51  59  46 

4176 

50  50  57 

4945 

49  43  13 

4390 

48  36  39 

4400 

Fomalhaiit 

E. 

72  20    J 

3171 

70  53  17 

3186 

69  26  51 

3900 

68    0  42 

3916 

Mars 

E. 

78  53  29 

3005 

77  23  J» 

3013 

75  53  25 

3091 

74  23  38 

3030 

Saturn 

E. 

90  55  56 

9851 

89  22  34 

9859 

87  49  23 

9867 

86  16  22 

9675 

a  Pegasi 

E. 

94    2    8 

3058 

92  32  59 

3060 

91    4    0 

3067 

89  35  10 

3075 

25 

Spica 

W. 

69  25  19 

»)4 

70  57  33 

9919 

72  29  37 

9919 

74    1  32 

99» 

Antares 

W. 

23  30  59 

9909 

25    3  15 

9910 

26  35  21 

9917 

28    7  18 

9995 

Fomalhaut 

E. 

60  54  51 

3305 

59  30  45 

3395 

58    7    3 

3347 

56  43  46 

3370 

Mars 

E. 

66  57  17 

3070 

65  28  31 

3078 

63  59  54 

3066 

62  31  27 

3094 

Saturn 

E. 

78  33  46 

9013 

77    1  44 

9991 

75  29  52 

9998 

73  58    9 

9935 

a  Pegasi 

E. 

82  13  31 

3118 

80  45  43 

3197 

79  18    6 

3137 

77  50  41 

3147 

26 

Spica 

W. 

81  38  51 

9961 

83    9  53 

9968 

84  40  46 

9974 

86  11  31 

9981 

Antares 

W. 

35  44  46 

9050 

37  15  50 

9966 

38  46  45 

9973 

40  17  d2 

9979 

Jupiter 

W. 

16  29  37 

3109 

17  57  44 

3079 

19  26  19 

3064 

20  55  13 

3058 

Fomalhaut 

E. 

49  54  22 

3506 

48  34    5 

3539 

47  14  24 

3575 

45  55  22 

3613 

i 

Mars 

E. 

55  11  36 

3133 

53  44    6 

3140 

52  16  45 

3148 

50  49  33 

3155 

Saturn 

E. 

66  21  52 

52979 

64  51    4 

9978 

63  20  24 

9985 

61  49  53 

9999 

a  Pegasi 

E. 

70  36  40 

3900 

69  10  31 

3911 

67  44  35 

3993 

66  18  53 

3936 

27 

Antares 

W. 

47  49  31 

3000 

49  19  33 

3014 

50  49  29 

3019 

52  19  18 

3025 

Jupiter 

W. 

28  22    7 

3030 

29  51  42 

3030 

31  21  17 

3030 

32  50  52 

3031   1 

Fomalhaut 

E. 

39  31  42 

3860 

38  17  42 

3994 

37    4  47 

3896 

35  53    3 

4074 

Mars 

E. 

43  35  48 

3193 

42    9  30 

3199 

40  43  20 

3907 

39  17  19 

3914 

Saturn 

E. 

54  19  J8 

3093 

52  49  34 

3030 

51  19  58 

3035 

49  50  5?9 

3040 

oe  Pegasi 

E. 

59  14  11 

3303 

57  50    3 

3319 

56  26  13 

3334 

55    2  41 

3351 

28 

Antares 

W. 

59  46  52 

3047 

61  16    7 

3051 

62  45  17 

3054 

64  14  23 

3057 

Jupiter 

W. 

40  18  27 

3038 

41  47  53 

3040 

43  17  16 

3041 

44  46  38 

3043 

Mars 

E. 

32    930 

3954 

30  44  25 

3963 

29  19  30 

3979 

27  54  46 

QCMin 

oaRK 

Satura 

E. 

42  24  43 

3067 

40  55  53 

3079 

39  27    9 

3077 

37  58  31 

3081 

a  Pegasi 

E. 

48  10  12 

3451 

46  48  53 

3475 

45  28    1 

8501 

44    7  38 

3586 

a  Arietis 

E. 

88  26  36 

3066 

86  57  45 

3060 

85  28  58 

3073 

84    0  16 

3076 

29 

Antares 

W. 

71  39    1 

3069 

73    7  48 

3070 

74  36  34 

3079 

76    5  18 

3079 

Jupiter 

W. 

52  13    1 

3048 

53  42  14 

3049 

55  11  26 

3049 

56  40  38 

3050 

Saturn 

E. 

30  36  44 

3104 

29    8  39 

3109 

27  40  40 

3114 

26  12  47 

3119 

a  Pepsi 
a  Anetis 

E. 

37  34  11 

3709 

36  17  33 

3758 

35    1  47 

3819 

33  46  57 

3871 

E.. 

76  37  38 

3089 

75    9  15 

3091 

73  40  54 

8099 

72  12  35 

3094   1 

Sdn 

E. 

138    1    0 

3461 

136  39  52 

8461 

135  18  44 

8461 

133  57  36 

3461    ' 

30 

Antares 

W. 

83  28  55 

3071 

84  57  40 

3070 

86  26  26 

8068 

87  55  15 

3066 

Jupiter 
a  Aquilee 

W. 

64    6  41 

3046 

65  35  57 

3043 

67    5  16 

3049 

68  34  37 

3039 

W. 

42    2    6 

5144 

42  57  10 

5097 

4S  53  44 

4990 

44  51  43 

4881 

a  Ai'ietis 

E. 

64  51  15 

8095 

63  22  i9 

3094 

61  54  42 

8099 

60  26  23 

30O1 

Sun 

E. 

127  11  46 

3454 

125  50  31 

34.53 

124  29  14 

3450 

123    7  54 

3447  t 

XVIII. 
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GRKFiNWICH  MEAN  TIME. 

LUNAR  DI8TANCR8. 

t4 

Star's  Nam* 

P.L. 

P.L 

P.L. 

P.L. 

H 

and 

Midnight. 

of 

XVh. 

of 

XVlllh. 

of 

XXIh. 

of 

23 

Position. 

C7 

ms. 

Diff. 

Diir 

Dlff. 

Spica 

W. 

o        /       // 

50  45  41 

3811 

O           1        It 

52  19  55 

9818 

O          /        // 

53  53  59 

9896 

O           /         /• 

55  27  53 

9835 

a  AquiisB 

E. 

56  44  47 

3949 

55  32  10 

3996 

54  20  26 

4051 

53    9  37 

4111 

Mars 

E. 

84  55  42 

3971 

83  24  53 

9980 

81  54  15 

9988 

80  23  47 

9996 

Saturn 

E. 

97  11    7 

3819 

95  37    4 

9897 

94    3  11 

9835 

92  29  28 

3843 

24 

Spica 

W. 

63  14  47 

9873 

64  47  40 

9881 

66  20  23 

3889 

67  52  56 

9807 

a  AquilsB 

E. 

47  31  18 

4488 

46  27  15 

4584 

45  24  36 

4686 

44  23  25 

4798 

Fomalhaut 

E. 

66  34  52 

3939 

65    9  21 

3940 

63  44  10 

3967 

62  19  20 

3985 

Mars 

E. 

72  54    2 

3037 

71  24  35 

3048 

69  55  19 

3054 

68  26  13 

3069 

Saturn 

E. 

84  43  31 

9B83 

83  10  50 

9891 

81  38  19 

9898 

80    5  58 

9905 

a  Pegasi 

E. 

88    6  80 

3083 

86  38    0 

3091 

85    9  40 

3100 

83  41  30 

3109 

25 

Spica 

W. 

75  33  18 

3033 

77    4  55 

9941 

78  36  22 

9947 

80    7  41 

9954 

Antares 

W. 

29  39    5 

9939 

31  10  43 

9999 

32  42  13 

3946 

34  13  34 

9953 

Foiiialhaut 

E. 

55  20  55 

3394 

53  58  32 

3419 

52  36  37 

3446 

51  15  13 

3476 

Mars 

E. 

61    3  10 

3101 

59  35    2 

3110 

58    7    4 

3117 

56  39  15 

3195 

Saturn 

E. 

72  26  35 

3949 

70  55  10 

3950 

69  23  55 

3958 

67  52  49 

9966 

a  Pegaai 

E. 

76  23  28 

3157 

74  56  27 

3167 

73  29  38 

3178 

72    3    2 

3189 

26 

Spica 

W. 

87  42    8 

9987 

89  12  37 

3993 

90  42  59 

9999 

92  13  13 

3005 

Antares 

W. 

41  48  11 

9K5 

43  18  42 

9991 

44  49    6 

9997 

46  19  22 

3003 

Jupiter 

W. 

22  24  21 

3044 

23  5!)  39 

3039 

25  23    4 

3034 

26  52  34 

3039 

Fomalhaut 

E. 

44  37    2 

3055 

43  19  27 

3609 

42    2  39 

3748 

40  46  43 

3801 

Mars 

E. 

49  22  30 

3163 

47  55  36 

3170 

46  28  51 

3178 

45    2  15 

3185 

Saturn 

E. 

60  19  30 

9908 

58  49  15 

3005 

57  19    8 

3011 

55  49    9 

3018 

. 

a  Pegasi 

E. 

64  53  26 

3948 

63  28  14 

3961 

62    3  17 

3975 

60  38  36 

3368 

27 

Antares 

W. 

53  49    0 

3090 

55  18  36 

3094 

56  48    7 

3039 

58  17  32 

3043 

Jupiter 

W 

34  20  26 

3039 

35  49  59 

3034 

37  19  30 

3035 

38  48  59 

3036 

Fomalhaut 

E. 

34  42  36 

4169 

33  33  34 

4909 

32  26    6 

4373 

31  20  20 

4497 

Mars 

E. 

37  51  27 

3999 

36  25  44 

3930 

35    0  10 

3837 

33  34  45 

3946 

Saturn 

E. 

48  21    6 

3047 

46  51  51 

3059 

45  22  42 

3056 

43  53  39 

3068 

a  Pegasi 

E. 

53  39  29 

3366 

5^16  36 

3387 

50  54    5 

3407 

49  31  56 

3499 

28 

Antares 

W. 

65  43  25 

3060 

67  12  24 

3063 

68  41  19 

3065 

70  10  11 

3067 

Jupiter 

W. 

46  15  58 

3044 

47  45  16 

3046 

49  14  32 

3047 

50  43  47 

3047 

Mars 

E. 

26  30  13 

3993 

25    5  53 

3306 

23  41  48 

3319 

22  17  58 

3334 

Saturn 

E. 

36  29  58 

3086 

35    1  31 

3091 

33  33  10 

3095 

32    4  54 

3100 

a  Pegasi 

E. 

42  47  45 

3558 

41  28  25 

3S91 

40    9  41 

3696 

38  51  35 

3665 

a  Arietis 

E. 

82  31  37 

3079 

81    3    2 

3089 

79  34  31 

3085 

78    6    3 

3087 

29 

Antares 

W. 

77  34    2 

3073 

79    2  45 

3073 

80  31  28 

3073 

82    0  11 

3073 

Jupiter 

W. 

58    9  49 

3049 

59  39    1 

3049 

61    8  13 

3048 

62  37  26 

3047 

Saturn 

E. 

24  45    0 

3194 

23  17  20 

3139 

21  49  49 

3139 

20  22  27 

3149 

a  Pegasi 

E. 

32  33    8 

3939 

31  20  28 

4018 

30    9    6 

4106 

28  59  10 

4906 

a  Arietis 

E. 

70  44  18 

3095 

69  16    2 

3095 

67  47  46 

3096 

66  19  31 

3095 

Suw 

E. 

132  36  28 

3460 

131  15  19 

3460 

129  54  10 

3468 

128  32  59 

3456 

30 

Antares 

W. 

89  24    6 

3064 

90  53    0 

3060 

92  21  58 

3057 

93  51     0 

3053 

1 

Jupiter 
a  Aquilss 

W. 

70    4    1 

3037 

71  33  28 

3033 

73    3    0 

3030 

74  32  36 

3036 

« 

W. 

45  51    2 

4rJ0 

46  51  36 

4648 

47  53  20 

4570 

48  56  11 

4499 

a  Arietis 

E. 

58  58    3 

3090 

57  29  41 

3088 

56    1  17 

3086 

54  32  50 

3069 

Sun 

E. 

• 

121  46  31 

3444 

120  25    4 

3440 

119    3  33 

3436 

117  41  57 

3439 
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AT  GREENWICH  APPARENT  NOON. 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Stm, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
Sun. 
Mon. 
Tues. 

Wed. 


• 

• 

€ 

1 

1 

9 

o 

e 

5 

^ 

(M 

o 

o 

>t 

te 

& 

1 

Sun, 

Mon. 

2 

Tues. 

3 

Wed. 

4 

Thur. 

5 

Frid. 

6 

Sat. 

7 

Sun. 

8 

Mon. 

9 

10 

11 

12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Rigbt  AscenBion. 


DIff.  for 
I  honr. 


b      m       H 

6  42  8.29 
6  46  16.23 
6  50  23.92 

6  54  31.31 

6  58  38.40 

7  2  45.18 

7  6  51.62 
7  10  57.70 
7  15  3.38 

7  19  8.64 
7  23  13.48 
7  27  17.86 

7  31  21.76 
7  35  25.17 
7  39  28.09 

7  43  30.49 
7  47  32.35 
7  51  33.67 

7  55  34.42 

7  59  34.60 

8  3  34.21 

8  7  33.24 
8  11  31.68 
8  15  29.53 

8  19  26.80 
8  23  23.47 
8  27  19.51 

8  31  15.02 
8  35  9.92 
8  39  4.23 
8  42  57.95 


10.3:^5 
10.324 
10.313 

10.301 
10.389 
10.275 

10.261 
10.245 
10.228 

10.210 
10.192 
10.173 

10.153 
10.132 
10.111 

10.089 
10.067 
10.043 

10.019 
9.995 
9.971 

9.947 
9.923 
9.899 

9.874 
9.850 
9.825 

9.801 
9.776 
9.751 
9.727 


8  46  51.08;    9.702 


Apparent 
Declinatfon. 


// 


Diff.  for 
1  hour. 


// 


N.23  6  13.8-10.40 

23  1  52.l|  11.41 

22  57  6.2   12.41 

22  51  56.3   13.41 

22  46  22.4I  14.40 


22  40  24.7 

22  34     3.4 

22  27  18.6 

22  20  10.4 

22  12  39.1 

22  4  44.8 

21  56  27.6 

21  47  47.9 

21  38  45.9 

21  29  21.8 

21  19  35.6 

21  9.27.8 

20  58  58.7 

20  48    8.3 

20  36  57.0 

20  25  25.0 

20  13  32.4 

20  1   19.7 

19  48  46.8 

19  35  54.2 

19  22  42.1 

19  9  10.7 

18  55  20.5 

18  41   11.5 

18  26  44.1 

18  11  58.5 


N.17  56  54.9-38.01 


15.39 

16.37 
17.35 
18.32 

19.28 
20.23 
21.17 

22.11 
23.04 
23.96 

24.86 
25^6 
26.65 

27.53 
28.40 
29.26 

30.11 
30.95 
31.78 

32.60 
33.40 
34.20 

34.98 
35.76 
36.52 
37.27 


Somi- 
diMneter. 


/I 


5  46.13 
5  46.12 
5  46.12 

5  46.12 
5  46.13 
5  46.14 

5  46.15 
5  46.17 
5  46.19 

5  46.22 
5  46.26 
5  46.31 

5  46.36 
5  46.41 
5  46.47 

5  46.54 
5  46.61 
5  46.68 

5  46.76 
5  46.84 
5  46.92 

5  47.01 
5  47.10 
5  47.19 

5  47.29 
5  47.39 
5  47.50 

5  47.61 
5  47.72 
5  47.83 
5  47.95 


15  48.07 


Sidereal 
Time 
of  the 
Semi- 
diameter 
pasainf; 

the 
Merid- 
ian. 


68.77 
68.73 
68.69 

68.65 
68.60 
68.55 

68.50 
68.45 
68.39 

68.33 

68.27 
68.21 

68.14 
68.07 
68.00 

67.93 
67.85 
67.78 

67.70 
67.62 
67.54 

67.46 
67.38 
67.30 

67.22 
67.14 
67.05 

66.97 
66.88 
66.80 
66.71 

66.63 


Equaiion  of 

Time, 

tobe 

added  to 

Apparent 

Time. 


m       H 

3  33.38 
3  44.73 

3  55.82 

4  6.63 
4  17.13 
4  27.32 

4  37.18 
4  46.68 

4  55.77 

5  4.45 
5  12.70 
5  20.50 

5  27.82 
5  34.66 
5  41.01 

5  46.84 
5  52.13 

5  56.87 

6  1.05 
6  4.66 
6    7.70 

6  10.17 
6  12.05 
6  13.34 

6  14.04 
6  14.15 
6  13.66 

6  12.59 
6  10.94 
6    8.70 

6    5.87 


DiiTfor 
1  boar. 


ft 

0.478 
0.467 
0.456 

0.444 
0.432 
0.418 

0.404 
0.388 
0.371 

0.353 
0.335 
0.316 

0.296 
0.275 
0.254 

0.232 
0.210 
0.187 

0.163 
0.139 
0.115 

0.091 
0.067 
0.043 

0.018 
0.006 
0.031 

0.055 
0.080 
0.105 
0.129 


6     2.411  0.154 


NOTB. — ^Mean  Time  of  the  Semidiamotor  passing  may  be  found  by  sabtracting  0«.19  from  the  Sidereal  Time. 
—  prefixed  to  the  hourly  change  of  dedination,  indicates  that  north  declinations  are  d«oreasing. 
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AT  GREENWICH  MEAN  NOON. 

• 

THE  SUN'S 

1 

1 

1 

Equation  of 
Time, 

Siderenl 

tbe^ 

to  be 
tubtraeted 

Time 
or 

1 

1 

Apparent 
Bight  AacensioD. 

Diff.  for 
1  boar. 

Apparent 
Declination. 

Diff.for 
Ihour. 

from 
Mean 
Time. 

Diff.for 
1  bour. 

KigbtAscenalou 

of 

Mean  Bon. 

Sun. 

1 

h     m       a 

6  42    7.69 

8 

10.334 

N.23     6  14.4 

-10.40 

m       8 

3  33.35 

0.478 

h      m       8 

6  38  34.34 

Mon. 

2 

6  46  15.60 

10.323 

23     1  52.8 

11.41 

3  44.70 

0.467 

6  42  30.90 

Tues. 

3 

6  50  23.25 

10.312 

22  57    7.0 

12.41 

3  55.79 

0.456 

6  46  27.46 

Wed. 

4 

6  54  30.62 

10.300 

22  51  57.2 

13.41 

4    6.60 

0.444 

6  50  24.02 

Thur. 

5 

6  58  37.68 

10.288 

22  46  23.4 

14.40 

4  17.10 

0.432 

6  54  20.58 

Frid. 

6 

7    2  44.43i 

10.27J 

,    22  40  25.9 

15.39 

4  27.29 

0.418 

6  58  17.14 

SaL 

7 

7     6  50.84 

10.260 

22  34    4.7 

16.37 

4  37.15 

0.404 

7    2  13.69 

Sun. 

8 

7  10  56.90 

10.244 

22  27  20.0 

17.35 

4  46.65 

0.388 

7     6  10.25 

Mon. 

9 

7  15    2.55 

10.227 

22  20  11.9 

18.32 

4  55.74 

0.371 

7  10     6.81 

Tues. 

10 

7  19    7.79 

10.209 

22  12  40.7 

19.28 

5    4.42 

0.353 

7  14    3.37 

Wed. 

11 

7  23  12.60 

10.191 

22    4  46.5 

20.23 

5  12.67 

0.835 

7  17  59.93 

Thur. 

12 

7  27  16.96 

10.172 

21  56  29.5 

21.17 

5  20.47 

0.316 

7  21  56.49 

Frid. 

13 

7  31  20.84 

10.152 

21  47  49.9 

22.11 

5  27.79 

0.296 

7  25  53.05 

Sat. 

14 

7  35  24.24 

10.131 

21  38  48.0 

23.04 

5  34.63 

0.275 

7  29  49.61 

Sun, 

15 

7  39  27.14 

10.110 

21  29  24.0 

23.96 

5  40.98 

0.254 

7  33  46.16 

Mon. 

16 

7  43  29.53 

10.088 

21  19  38.0 

24.86 

5  46.81 

0.232 

7  37  42.72 

Tues. 

17 

7  47  31.38 

10.066 

21     9  30.3 

25.76 

5  52.11 

0.210 

7  41  39.27 

Wed. 

18 

7  51  32  68 

10.043 

20  59     1.3 

26.65 

5  56.85 

0.187 

7  45  35.83 

Thur. 

19 

7  55  33.42 

10.019 

20  48  11.0 

27.53 

6     1.03 

0.163 

7  49  32.39 

Frid. 

20 

7  59  33.59 

9.995 

20  36  59.8 

28.40 

6    4.64 

0.139 

7  53  28.95 

Sat. 

21 

8    3  33.19 

9.971 

20  25  27.9 

29.26 

6    7.69 

0.115 

7  57  25.50 

Sun. 

22 

8    7  32.21 

9.947 

20  13  35.4 

30.11 

6  10.15 

0.091 

8     1  22.06 

Mon. 

23 

8  11  30.65 

9.923 

20     1  22.8 

30.95 

6  12.03 

0.067 

8     5  18.62 

Tues. 

24 

8  15  28.50 

9.899 

19  48  50.1 

31.78 

6  13.32 

0*043 

8     9  15.18 

Wed. 

25 

8  19  25.77 

9.874 

19  35  57.6 

32.60 

G  14.04 

0.018 

8  13  11.73 

Thur. 

26 

8  23  22.44 

9.850 

19  22  45.5 

33.40 

6  14  15 

0.006 

8  17     8.29 

Frid. 

27 

8  27  18.51 

9.825 

19    9  14.3 

34.20 

6  lb.66 

0.031 

8  21     4.85 

Sat. 

28 

8  31  14.00 

9.801 

18  55  24.1 

34.98 

6  12.59 

0.055 

8  25     1.41 

Sun. 

29 

8  35    8.91 

9.776 

18  41  15.2 

35.76 

6  10.95 

0.080 

8  28  57.96 

Mon. 

30 

8  39     3.23 

9.751 

18  26  47.8 

36.52 

6     8.71 

0.105 

8  32  54.52 

Tues. 

31 

8  42  56.96 

9.727 

18  12    2.2 

37.27 

6     5.88 

0.129 

8  36  51.08 

Wed. 

32 

8  46  50.10 

9.702 

N.17  56  58.7 

-38.01 

6    2.46 

0.154 

8  40  47.64 

Note.— 

-The  e 

lemidiameter  for  Me 

on  Noon  n 

lay  be  aaaumed  the  a 

ameaBtti 

lat  fbr  Apparent  Moon. 

Diff.  for  1  hoar. 

+9».8565 
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ill. 


AT  GREENWICH  MEAN  NOON. 


g 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


i 


o 
A 


o 


182 
183 

184 

185 
186 
187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


rp 


THE  SUN'S 


True  LONGITUDE. 


99  41     3.8 

100  38  15.1 

101  35  26.7 

102  32  38.7 

103  29  51.0 

104  27     3.6 

105  24  16.6 

106  21  29.8 

107  18  43.4 

108  15  57.3 

109  13  11.5 

110  10  25.9 

111  7  40.5 

112  4  55.3 

113  2  10.3 

113  59  25.5 

114  56  40.9 

115  53  56.4 

116  51  12.2 

117  48  28.2 

118  45  44.5 

119  43     1.2 

120  40  18.5 

121  37  36.3 

122  34  54.8 

123  32  14.0 

124  29  33.9 

125  26  54.6 

126  24  16.3 

127  21  39.1 

128  19     3.0 

129  16  28.2 


V 


ti 


40  31.0 
37  42.1 
34  53.5 

32  5.3 
29  17.4 
26  29.8 

23  42.6 

20  55.7 
18     9.1 

15  22.8 

12  36.8 

9  51.0 

7  5.4 
4  20.1 
1  34.9 

58  49.9 
56  5.1 
53  20.5 

50  36.1 
47  51.9 
45     8.0 

42  24.5 
39  41.6 
36  59.3 

34  17.6 
31  36.6 
28  56.3 

26  16.9 
23  38.5 

21  1.1 
18  24.8 

15  49.8 


Diff.  for 
1  hour. 


42.97 
42.98 

4a.99 

43.00 
43.01 
43.03 

43.04 
43.05 
43.07 

43.08 
43.10 
43.10 

43.H 
43.12 
43.13 

43.14 
43.15 
43.15 

43.16 
43.17 
43.19 

43.21 
43.23 
43.25 

43.28 
43.31 
43.34 

43.38 
43.42 
43.47 
43.52 


143.57 


LATITUDE. 


// 


+0.33 
0.45 
0.58 

0.68 
0.75 
0.77 

0.78 
0.74 
0.70 

0.61 
0.52 
0.40 

0.27 

0.14 

+0.01 

-0.12 
0.22 
0.31 

0.38 
0.41 
0.41 

0.37 
0.32 
0.22 

0.13 
-0.01 
+0.11 

0.24 
0.37 
0.48 
0.58 

+0.65 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


Diff.  for 
1  hour. 


0.0072216  ^-  2.1 
.0072257  1.3 
.0072278  +  0.5 

.0072279 :  -  0.4 

.0072258  1.4 

.0072SW4  i  2.3 

I 

.0072147  i  3.3 

.0072055  j  4.3 

.0071937 !  5.4 


.0071793  6.5 
.0071622)  7.7 
.0071424   8.8 


.00712001  9.8 

.0070951 1  10.9 

.0070677  11.9 

.0070380  12.8 

.0070061  I  13.7 

.0069722 1  14.5 

.0069364  15.3 

.0068988 1  16.0 

.0068596 ,  16.7 

.0068189'  17.4 

.0067766  18.0 

.0067328 ,  18.6 

.0066875  19.1 

.0066409  19.6 

.0065931  20.1 

.0065441 1  20.7 

.0064937 ;  21.3 

.0064418  21.9 

.0063883  22.6 

1 

t 

0.0063332  -23.3 


NOTK :  A  corresponds  to  the  true  equinox  of  the  date,  A'  to  the  inean  equinox  of  January  Od. 


Mean  Time 

of 
Sidereal  Oh. 


h      m       B 

7  18  35.05 
7  14  39.13 
7  10  43.22 

7  6  47.31 
7  2  51.39 
6  58  55.48 

6  54  59.57 
6  51  3.66 
6  47  7.75 

6  43  11.83 
6  39  15.91 
6  35  20.00 

6  31  24.09 
6  27  28.18 
6  23  32.27 

6  19  36.36  ! 
6  15  40.45  ; 
6  11  44.53 

6  V  48.62 
6  3  52.71 

5  59  56.80  ! 

1 

5  56  0.89  > 
5  52  4.97 
5  48  9.06 

I 

5  44  13.15  ! 
5  40  17.24 
5  36  21.33 

5  32  25.42 
5  28  29.51 
5  24  33.59 
5  20  37.68 


15  16  41.77 


Diff.  for  1  hour. 
— 9".8296 
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GREENWICH  MEAN  TIME, 


THE  MOON'S 


i 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 
31 


SBMIDIAMBTBR. 


Noon. 


/; 


14  49.6 

14  55.1 

15  3.1 

15  13.6 
15  26.4 
15  40.7 

15  55.9 

16  10.5 
16  23.4 

16  33.0 
16  38.2 
16  38.6 

16  34.4 
16  26.2 
16  15.2 

16  2.8 
15  49.9 
15  37.5 

15  26.2 
15  16.2 
15  7.5 

15  0.3 
14  54.5 
14  50.0 

14  46.9 
14  45.0 

14  44.7 

14  46.0 
14  49.3 

14  54.6 

15  2.3 


Midnight. 


32  I  15  12.3 


// 


14  52.0 

}4  58.8 

15  8.0 

15  19.7 
15  83.4 

15  48.3 

16  3.4 
16  17.3 
16  28.6 

16  36.2 
16  39.0 
16  37.0 

16  30.7 
16  21.0 
16  9.1 

15  56.3 
15  43.6 
15  31.7 

15  21.0 
15  11.6 
15  3.7 

14  57.2 
14  52.1 
14  4a3 

14  45.7 
14  44.6 
14  45.1 

14  47.4 
14  51.7 

14  58.2 

15  7.0 

15  18.0 


nORI'/ONTAL  PARALLAX. 


Koon. 


/• 


54  18.2 

54  38.1 

55  7.6 

55  46.3 

56  33.1 

57  25.9 

58  21.5 
50  15.4 
60  2.5 

60  37.6 
60  56.9 
60  58.5 

60  42.9 
60  12.8 

59  32.6 

58  46.8 
57  59.6 
57  14.2 

56  32.5 
55  55.6 
55  23.8 

54  57.3 
54  36.0 
54  19.5 

54  7.9 
54  1.2 

53  59.9 

54  4.8 
54  16.8 

54  36.6 

55  4.7 

55  41.3 


Diff.  for 
Ihoiir. 


+0.G3 
1.03 
1.43 

1.79 
3.07 
3.29 

3.33 
8.14 
1.75 

1.16 
40.44 
-0.30 

0.96 
1.50 
1.83 

1.9C 
1.95 
1.63 

1.64 
1.43 
1.31 

0.99 
0.78 
0.59 

0.38 
-0.17 
+0.08 

0.34 
0.66 
0.99 
1.35 

+1.70 


Midnight 


/* 


54  27.0 

54  51.7 

55  25.9 

56  8.8 

56  58.9 

57  53.6 

58  49.0 

59  40.1 

60  21.8 

60  49.4 
60  59.9 
60  52.7 

60  29.4 
59  53.7 
59  10.1 

58  23.2 
57  36.5 
56  52.8 

56  13.4 
55  39.0 
55    9.9 

54  46.0 
54  27.2 
54  13.1 

54    3.9 

53  59.8 

54  1.6 

54  9.9 
54  25.7 

54  49.6 

55  22.0 

56  2.7 


Diff.  for 
IhouT. 


+o.a'j 

1.33 
1.61 

1.95 
3.31 
3.33 

3.35 
1.97 
1.47 

0.81 
+0.07 
-0.66 

1.36 
1.68 
1.93 

1.97 
1.90 
1.74 

1.54 
1.33 
1.10 

0.89 
0.G9 
0.48 

0.38 
-0.06 
+0.30 

0.50 
0.83 
1.17 
1.53 

+1.86 


MERIDIAN  PASSAGE. 


h      m 

16  45.3 

17  25.0 

18  6.3 

18  50.4 

19  38.7 

20  32.4 

21  31.7 

22  35.3 

23  40.5 

6 

0  44.1 

1  43.6 


2 
3 

4 

5 
5 
6 


38.6 
29.7 
18.3 

5.8 
53:6 
42.7 


7  33.7 

8  26.5 

9  20.4 

10  13.9 

11  5.7 

11  54.7 

12  40.6 

13  23.6 

14  4.5 

14  44.0 

15  23.2 

16  3.2 

16  45.3 

17  30.6 


Diff.  for 
Ihour. 


m 
1.64 

1.68 

1.77 

1,93 
3.13 
3.36 

3.58 
3.71 
3.70 


3.57 
3.38 

3.30 
3.07 
1.99 

1.98 
3.01 
3.09 

3.17 
3.33 
3.35 

3.30 
3.10 
1.98 

1.85 
1.74 
1.66 

1.63 
1.64 
1.70 
1.81 

1.98 


AGE. 


NOOD. 


d 

19.9 
20.9 
21.9 

22.9 
23.9 
24.9 

25.9 
26.9 
27.9 

28.9 
0.6 
1.6 

2.6 
3.6 
4.6 

5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 
12.6 
13.6 

14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 


8 
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JULY,  1877. 


T. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Asoenfdon . 


Diff. 
for  1  m. 


DedinatioD. 


Diff. 
for  1  m. 


Hoar. 


Right  Ascension. 


BifiE: 
for  1  m. 


DecliuAtiou. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  1. 


b  m 

22  57 

22  58 

23  0 


23 
23 
23 
23 
23 
23 


2 

4 
5 
7 
9 
11 


23  12 
23  14 
23  16 
23  18 
23  20 
23  21 
23  23 
23  25 
23  27 
23  28 
23  30 
23  32 
23  34 
23  35 
23  37 


8.04 
53.89 
39.70 
25.47 
11.20 
56.90 
42.56 
28.20 
J  3.82 
59.43 
45.03 
30.62 
16.21 

1.81 
47.41 
33.02 
18.65 

4.31 
49.99 
35.70 
21.45 

7.24 
53.08 
38.97 


8 

1.7647 

1.7639 

1.7633 

1.76S5 

1.7619 

1.7613 

1.7606 

1.7605 

1.7603 

1.7601 

1.7599 

1.7598 

1.7599 

1.76C0 

1.7601 

1.7604 

1.7608 

1.7619 

1.7616 

1.7693 

1.7698 

1.7636 

1.7644 

1.7659 


S. 


O  t  If 

5  41  7.8 
5  27  21.3 
5  13  33.4 
4  59  44.1 


4 

4 
4 
4 
3 


45  53.4 
32    1.4 

8.2 
13.7 


18 
4 


50  18.0 


3  36  21.2 
3  22  23.2 
3  8  24.2 
2  54  24.1 
2  40  23.0 
2  26  21.0 
2  12  18.0 
1  58  14.1 
1  44  9.4 
1  30  3.9 
1  15  57.7 
1  1  50.7 
0  47  43.0 
0  as  34.7 
S.  0  19  25.8 


MONDAY  2. 


23  39 
23  41 
23  42 
23  44 
23  46 
23  48 
23  50 
23  51 
23  53 
23  55 
23  57 
23  58 
0  0 


0 
0 
0 
0 
0 


2 

4 
6 

7 
9 


0  11 
0  13 
0  15 
0  16 
0  18 
0  20 
0  22 


24.91 
10.91 
56.98 
43.12 
29.33 
15.62 

2.00 
48.47 
35.03 
21.69 

8.45 
55.33 
42.32 
29.43 
16.66 

4.02 
51.52 
39.15 
26.90 
14.86 

2.94 
51.19 
39.60 
28.17 
16.92 


1.7663 
1.7673 
1.7684 
1.7606 
1.7708 
1.7799 
1.7737 
1.7758 
1.7768 
1.7785 
1.7803 
1.7893 
1.7843 
1.7863 
1.7883 
1.7905 
1.7997 
1.7951 
1.7976 
1.8001 
1.8036 
1.8055 
1.8082 
1.8110 
1.8140 


S. 

N. 


0  5 
0  8 
0  23 
0  37 

0  51 

1  5 


N. 


1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 


19 
34 
48 

2 
16 
30 
45 
59 
13 
27 
41 
56 
10 
24 
38 
52 

7 
21 
35 


16.3 
53.7 

4.2 
15.1 
26.4 
38.0 
50.0 

2.2 
14.7 
27.4 
40.2 
53.1 

6.0 
19.0 
31.9 
44.8 
57.6 
10.2 
22.6 
34.7 
46.6 
58.1 

9.2 
19.9 
30.1 


13.763 
13.787 
13.610 
13.833 
13.856 
13.877 

lo.ovo 

13.918 
13.938 
13.957 
13.975 
13.993 
14.010 
14.096 
14.049 
14.057 
14.079 
14.085 
14.097 
14.1 10 
14.199 
14.133 
14.143 
14.153 


14.169 
14.171 
14.178 
14.185 
14.191 
14.197 
14.309 
14.306 
14J910 
14J313 
14.314 
14J915 
14.916 
14.316 
14.315 
14.314 
14.313 
14.308 
14.304 
14.300 
14.195 
14.188 
14.189 
14.174 
14.165 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  3. 


h  m 

0  22 
0  24 
0  25 
0  27 
0  29 
0  31 
0  33 
0  35 
0  36 
0  38 
0  40 
0  42 
0  44 
0  46 
0  48 
0  49 
0  51 
0  53 
0  55 
0  57 

0  59 

1  1 
1  3 
1  4 


8 

8 

16.92 

1.8140 

5.85 

1.8170 

54.96 

1.8909 

44.27 

1.8935 

33.78 

1.8968 

2a48 

1.8301 

13.39 

1.8336 

3.51 

1.8379 

53.85 

1.8408 

44.41 

1.8446 

35.20 

■1.8464 

26.22 

1.8593 

17.47 

1.8563 

8.97 

1.8604 

0.72 

1.8646 

52.72 

1.8688 

44.98 

1.8739 

37.50 

1.8776 

30.29 

1.6899 

23.36 

1.6866 

16.70 

1.8914 

10.33 

1.8909 

4.25 

IJWLl 

58.46 

1.9061 

N. 


O    / 

5  35 

5  49 

6  3 
6  17 
6  32 
6  46 


It 


7 

7 

7 
7 
7 
8 


0 
14 
28 
42 
56 
10 
8  24 
8  38 

8  52 

9  6 
20 
34 


9 
9 


9  48 
10  2 
10  15 
10  29 
10  43 
N.IO  57 


30.1 
39.7 
48.8 
57.3 

5.1 
12.1 
18.4 
23.9 
28.5 
32.1 
34.7 
36.3 
36.9 
36.4 
31.6 
31.5 
27.1 
21.4 
14.3 

5.7 
55.5 
43.8 
30.5 
15.4 


WEDNESDAY  4. 


1 
1 
1 
1 
1 
1 
1 
1 
1 


6 
8 
10 
12 
14 
16. 
18 
20 
22 


1  24 


1 
1 


26 

28 


1  30 


1 
1 
1 


32 
34 
36 


1  38 


1 
1 
1 
1 
1 
1 
1 
1 


40 
42 
44 
46 
48 
50 
52 
54 


52,98 

1.9119 

N.l 

47.81 

1.9163 

42.94 

lJni5 

38.39 

1.9968 

34.16 

1.9399 

30.26 

1.9377 

26.69 

1.9433 

23.46 

1.9490 

20.57 

1.9548 

18.03 

1.9606 

15.84 

1.9665 

1 

14.01 

1.9795 

12.54 

1.9766 

11.44 

1.9848 

10.71 

1.9910 

10.36 

1.9973 

10.39 

9.U037 

10.81 

3.0103 

11.63 

3.0169 

12.84 

3.0936 

14.46 

9.0304 

16.49 

9.0373 

18.93 

i  9.0441 

21.78 

3.0511 

25.06 

8.0563 

N.l 

10 
24 
38 

1  51 

2  5 
19 
32 

2  46 
2  59 
12 
26 
39 
52 
6 
19 
32 
45 
58 

n 

24 
5  37 

5  50 

6  3 
6  15 
6  28 


3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 


14.165 
14.156 
14.147 
14.136  . 
14.133  ' 
14.111  I 
14JB8  j 
140)84  ' 
\AM»  \ 
14.053  ' 
lAJOSt  ' 
14.018  ; 
140101 
13U»81  ' 
13.959 
13.937 
13.916  '' 
13.893 
13.669  I 
13.843  , 
13.818 
13.798  I 
13.763 
13.733  I 


dc>.d 

13.703 

39.8 

13.679  . 

19.2 

13.641  ' 

56.7 

130106 

32.1 

13.573  . 

5.4 

13.538  ! 

36.6 

13.509 

5.6 

13.464 

32.3 

13.4J5 

5a6 

13.385 

18.5 

13.344 

37.9 

13.303 

54.7 

13J938 

8.9 

13.314  • 

20.4 

13.168 

29.1 

13.131 

34i) 

13.073 

37.9 

13.095 

37.9 

13:974  . 

34.8 

13.999 

28.5 

'    19.666  ' 

18.9 

,    19<^L3  1 

6.0 

1    19.758  , 

49.8 

'    19.701  1 

30.1 

120M3  , 
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GREENWICH  MEAN  TIME. 

» 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AwenRlon. 

Diff. 
for  1  in. 

Deollimtion. 

Diff. 
for  I  ni. 

Iloiir. 

lliglitAscenaioM. 

Diff. 
for  1  lu. 

Deolination. 

Diff. 
for  1  in. 

THU 

[RSD. 

^Y  5. 

SAT 

UBDAY^7. 

h     ni       8 

8 

O          /           // 

It 

h     m      8 

8 

O          /           // 

// 

0 

1  54  25.(J6 

2.0683 

N.16  28  30.1 

12.643 

0 

3  42  31.92 

2.4605 

N.24  58  21.1 

7.944 

1    1 

1  56  28.77 

Q.0654 

16  41     6,8 

12.589 

1 

3  44  5. '.81 

9.4693 

25    6  13.5 

7.803 

2 

I  58  32.91 

S.07S6 

16  53  39.9 

19.521 

2 

3  47  28.2:3 

9.4780 

25  13  57.4 

7.660 

3 

2    0  37.48 

9.0798 

17    6    9.3 

12.458 

3 

3  49  57.17 

9.4866 

25  21  32.7 

7.515 

4 

2    2  42.49 

3.0tC2 

17  18  34.8 

19.393 

4 

3  52  26.62 

9.4951 

25  28  59.2 

7.367 

5 

2    4  47.95 

S.0947 

17  30  56.4 

19.327 

5 

3  54  r,6.58 

9.5036 

25  36  16.7 

7J217 

6 

2    6  53.86 

9.1099 

17  43  14.0 

19.960 

6 

3  57  27.05 

9.5191 

25  43  25.2 

7.066 

7 

2    9    0.22 

9.10Q8 

17  55  27.6 

19.192 

7 

3  59  58.03 

9.5905 

25  50  24.6 

6.913 

8 

2  11     7.04 

2.1176 

18    7  37.0 

19.199 

8 

4    2  29.51 

9.5988 

25  57  14.8 

6.758 

9 

2  13  14.33 

2.1954 

18  19  42.2 

19.050 

9 

4    5     1.48 

2.5370 

26    3  55.6 

6.609 

10 

2  15  22.09 

9.1339 

18  31  43.0 

11.977 

10 

4    7  3a95 

9.5459 

26  10  27.0 

6.443 

11 

2  17  30.31 

9.1410 

18  43  39.4 

11.909 

11 

4  10    6.91 

9.5534 

26  16  48.8 

6.283 

12 

2  19  39.01 

9.1490 

18  55  31.3 

11.827 

12 

4  12  40.36 

9.5615 

26  23    1.0 

6.199 

13 

2  21  48.19 

9.1570 

19    7  18.6 

11.749 

13 

4  15  14.29 

9.5694 

26  29    3,4 

5.958 

14 

2  23  57.85 

9.1650 

19  19    1.2 

11.669 

14 

4  17  48.69 

9.5779 

26  34  55.9 

5.799 

]5 

2  26    7.1)9 

9.1731 

19  30  ;i8.9 

11.588 

15 

4  20  23.55 

9.5849 

26  40  38.4 

5.694 

16 

2  28  18.02 

9.1813 

19  42  1 1.7 

11.506 

16 

4  22  58.88 

9.5996 

26  46  10.8 

5.455 

17 

2.30  29.75 

9.1696 

19  53  39.6 

11.499 

17 

4  25  34.66 

9.6001 

26  51  33.0 

5.984 

18 

2  32  41. .37 

9.1978 

20    5    2.4 

11.337 

18 

4  28  10.89 

9.6075 

26  56  44.9 

5.113 

19 

2  34  53.49 

9.9069 

20  16  20.0 

11.249 

19 

4  30  47.56 

9.6148 

27     1  46.4 

4.938 

20 

2  37    6.12 

9.9147 

20  27  32.3 

11.159 

20 

4  33  24.67 

9.6991 

27    6  37.4 

4.763 

21 

2  39  19.25 

2.9931 

20  38  39.1 

11.068 

21 

4  36    2.21 

9.6999 

27  11  17.9 

4.586 

22 

2  41  32.89 

9.9316 

20  49  40.5 

10.977 

22 

4  38  40.17 

9.6361 

27  15  47.7 

4.407 

23 

2  43  47.04 

9.9409 

N.21     0  36.3 

10.883 

23 

4  41  18.54 

2.6428 

N.27  20    6.7 

4.295 

FI 

iWA] 

Z  6. 

•      SU 

NDA^ 

E"  8. 

0 

2  46    1.71 

9.3487 

N.21  11  26.4 

10.787 

0 

4  43  57.31 

9.6495 

N.27  24  14.7 

4U)43 

1 

2  48  16.89 

9.9573 

21  22  10.7 

10.689 

1 

4  46  36.46 

9.6561 

27  28  11.8 

3.860 

2 

2  50  32.59 

2.9660 

21  32  49.1 

10.590 

2 

4  49  16.04 

9.6694 

27  31  57.9 

3.675 

3 

2  52  48.81 

9.2747 

21  43  21.5 

10.489 

3 

4  51  55.97 

9.6686 

27  35  32.8 

3.487 

4 

2  55    5.55 

2.2834 

21  53  47.8 

10.386 

4 

4  54  36.27 

2.6747 

27  38  5a4 

3.999 

5 

2  57  22.82 

2.9923 

22    4    7.8 

10.281 

5 

4  57  16.94 

9.6807 

27  42    8.7 

3.111 

6 

2  59  40.62 

9.3011 

22  14  21.5 

10.175 

6 

4  59  57.96 

9.6865 

27  45    9.7 

9.991 

7 

3     1  58.95 

9.3098 

22  24  28.8 

10.067 

7 

5    2  39.32 

9.6991 

27  47  59JJ 

9.798 

8 

3    4  17.80 

9.3186 

22  34  29.5 

9.957 

8 

5    5  21.01 

9.6974 

27  50  37.1 

9.534 

9 

3    6  37.18 

9.3274 

22  44  23.6 

9.846 

9 

5    8    3.01 

9.7096 

27  53    3.3 

9.339 

10 

3    8  57.09 

9.3363 

22  54  11.0 

d.lXi 

10 

5  10  45.32 

9.7077 

27  55  17.8 

9.144 

11 

3  11  17.54 

9.3459 

23    3  51.5 

9.616 

11 

5  13  27.94 

9.7197 

27  57  20.6 

1.948 

12 

3  13  38.52 

9.3549 

23  13  24.9 

9.498 

12 

5  16  10.85 

2.7174 

27  59  11.6 

1.750 

13 

3  16    0.04 

9J)631 

23  22  51.2 

9.379 

13 

5  18  54.03 

9.7919 

28    0  50.6 

1.550 

14 

3  18  22.09 

9.3719 

23  32  10.4 

9.959 

14 

5  21  37.48 

9.7969 

28    2  17.6 

1.350 

15 

3  20  44.67 

9.3808 

23  41  22.3 

9.137 

15 

5  24  21.18 

9.7303 

28    3  32.6 

1.149 

16 

3  23    7.79 

2.3897 

23  50  26.8 

9.019 

16 

5  27    5.12 

9.7343 

28    4  35.5 

0.947 

17 

3  25  31.44 

2.3987 

23  59  23.7 

8.884 

17 

5  29  49.29 

9.7381 

28    5  26.2 

0.744 

18 

3  27  55.63 

9.4076 

24    8  12.9 

8.755 

18 

5  32  33.(59 

9.7417 

28    6    4.8 

0.541 

19 

3  30  20.35 

9.4164 

24  16  54.3 

8.685 

19 

5  35  18.29 

9.7450 

28    6  31.1 

0.336 

20 

3  32  45.60 

2.4253 

24  25  27.9 

1      8.493 

20 

5  38    3.09 

9.7489 

28    6  45.1 

40.131 

21 

3  35  11.39 

9.4349 

24  33  53.5 

,      8.359 

21 

5  40  48.07 

9.7511 

28    6  46.8 

-0.075 

22 

3  37  37.71 

9.4430 

24  42  11.0 

^      8Jim 

22 

5  43  33.22 

9.7537 

28    6  36.1 

0.989 

23 

3  40    4.55 

9.4517 

24  50  20.2 

8.084 

23 

5  46  18.52 

9.7569 

28    6  13.0 

0.489 

24 

3  42  31.92 

1  2.4605 

N.24  58  21.1 

7.944 

24 

5  49    3.97 

9.7586 

N.28    5  37.4 

0.697 
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VII. 


GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RigbtAscension. 

DifT. 
for  1  m. 

BecliDftUon. 

Diff. 
forlm. 

Hour. 

RigbtAsoonsioii. 

Diii: 

for  1  m. 

BeoUnaUon. 

T^iff. 
forlm. 

MC 

>NDA 

Y9. 

WEDNESDAY  11. 

h    m      s 

8 

O         1         II 

II 

b     m      s 

R 

_       O          /          #/ 

// 

0 

5  49    3.97 

9.7588 

N.28    5  37.4 

^jssn 

0 

8    0  13.08 

3.6383 

N.23  36    8.4 

16.917 

1 

5  51  49.55 

3.7007 

28    4  49.4 

0.904 

1 

8    2  51.07 

9.6300 

23  25  50.3 

10J85 

2 

5  54  35.25 

8.7626 

28    3  48.9 

1.113 

2 

8    5  28.68 

9.6337 

23  15  22.2 

10.551 

3 

5  57  21.06 

S.7643 

28    2  35.8 

1.399 

3 

8    8    5.91 

9.6179 

23    4  44.2 

10.716 

4 

6    0    6.97 

9.7657 

28    1  10.2 

1.531 

4 

8  10  42.75 

9.6106 

22  53  56.3 

10.879 

5 

6    2  52.95 

9.7669 

27  59  32.1 

1.740 

5 

8  13  19.19 

9.6039 

22  42  58.7 

11^)39 

6 

6    5  39.00 

9.7679 

27  57  41.4 

1.950 

6 

8  15  55.22 

9.507S 

22  31  51.6 

11.198 

7 

6    8  25.10 

9.7688 

27  55  38.J 

9.160 

7 

8  18  30.a5 

9.5905 

22  20  35.0 

11.355 

8 

6  U  11.25 

9.7694 

27  53  22.2 

9.370 

8 

8  21    6.08 

9.5837 

22    9    9.0 

11J>10 

9 

6  13  57.43 

9.7697 

27  50  53.7 

9.579 

9 

8  2?)  40.89 

9.5768 

21  57  33.8 

11.668 

10 

6  16  43.6^ 

9.7698 

27  48  12.7 

9.789 

10 

8  26  15.29 

9.5698 

21  45  49^ 

11.818 

11 

6  19  29.81 

9.7698 

27  45  19.0 

3.000 

11 

8  28  49.27 

9.5688 

21  33  56.3 

lli«l 

12 

6  22  16.00 

9.7696 

27  42  12.7 

3.910 

12 

8  31  22.83 

9.5558 

21  21  54.2 

19.107 

13 

6  25    2.16 

9.7690 

27  38  53.8 

3.419 

13 

8  33  55.97 

9.5487 

21    9  4a4 

19.9S8 

14 

6  27  48.28 

9.7683 

27  a5  22.4 

3.688 

14 

8  36  28.68 

9.5416 

20  57  24.0 

19.394 

15 

6  30  34.36 

9.7675 

27  31  38.4 

3.837 

15 

8  39    0.96 

9.5345 

20  44  56,1 

19.535 

16 

6  33  20.38 

9.7663 

27  27  41.9 

4.046 

16 

8  41  32.82 

9.5974 

20  ^  19.8 

19.633 

17 

6  36    6.32 

9.7650 

27  23  32.9 

4.954 

17 

8  44    4.25 

9.5808 

20  19  35.4 

19.808 

18 

6  38  52.18 

9.76%) 

27  19  11.4 

4.469 

18 

8  46  35.24 

9.5199 

20    6  42.9 

19.949 

19 

6  41  37.94 

9.7617 

27  14  37.4 

4.668 

19 

8  49    5.80 

9.5057 

19  53  42.4 

izjm 

20 

6  44  23.59 

9.7606 

27    9  51.1 

4.875 

20 

8  51  35.93 

9.4966 

19  40  34.1 

13.909 

21 

6  47    9.12 

9.7577 

27    4  52.4 

5.089 

21 

8  54    5.63 

9.4913 

19  27  18.2 

13.388 

22 

6  49  54.51 

9.7553 

26  59  41.3 

5.987 

22 

8  56  34.89 

9.4841 

19  13  54.8 

13.453 

23 

6  52  39.76 
TUI 

9.7598 

3SDA 

N.26  54  18.0 
Y   10. 

5.491 

23 

8  59    3.72 
THU 

9.4769 
RSDi 

N.19    0  23.9 
LY  12. 

13.576 

0 

6  55  24.85 

9.7501 

N.26  48  42.4 

5.685 

0 

9    1  32.12 

9.4607 

N.18  46  45.7 

13.686 

1 

6  58    9.77 

9.7479 

26  42  54.6 

5.897 

1 

9    4    0.08 

9.4684 

18  33    0.4 

13.813 

2 

7    0  54.51 

9.7441 

26  36  54.7 

6.099 

2 

9    6  27.61 

9.4559 

18  19    8.1 

13.989 

3 

7    3  39.06 

9.7408 

26  30  42.7 

6.301 

3 

9    8  54.71 

9.4481 

18    5    8i^ 

14U>0 

4 

7    6  23.41 

9.7373 

26  24  18.6 

6.501 

4 

9  11  21.38 

9.4408 

17  51    3.0 

14.153 

5 

7    9    7.54 

9.7337 

26  17  42.6 

6.699 

5 

9  13  47.61 

9.4336 

17  36  50.5 

14.9IS 

6 

7  11  51.45 

9.7998 

26  10  54.7 

6.897 

6 

9  16  13.41 

9.4965 

17  22  31.5 

14.369 

7 

7  14  35.12 

9.7958 

26    3  55.0 

7.093 

7 

9  18  38.79 

9.4194 

17    8    a2 

14.473 

8 

7  17  18.55 

9.7917 

25  56  43.5 

7.989 

8 

9  21    3.74 

9.4193 

16  53  34.7 

14.576 

9 

7  20    1.73 

9.7175 

25  49  20.3 

7.483 

9 

9  23  28.27 

9.4059 

16  38  57.1 

14.676  I 

10 

7  22  44.65 

9.7130 

25  41  45.5 

7.676 

10 

9  25  52.37 

9.3988 

16  24  13.6 

14.773 

J] 

7  25  27.29 

9.7063 

25  33  59.2 

7.867 

11 

9  28  16.05 

9.3919 

16    9  24.3 

14.868 

12 

7  28    9.65 

9.7036 

25  26    1.4 

8.057 

12 

9  30  39.32 

9.3843 

15  54  29.4 

14.968 

13 

7  30  51.72 

9.6967 

25  17  52.3 

8.946 

13 

9  33    2.17 

9.3774 

15  39  28.9 

154)53 

14 

7  33  33.49 

9.6937 

25    9  31.9 

8.433 

14 

9  35  24.61 

9.3706 

15  24  23.1 

15^141 

15 

7  36  14.96 

9.68H5 

25    1     0.3 

8.619 

15 

9  37  46.64 

9.3638 

15    9  12.0 

15.938 

16 

7  38  56.11 

9.6839 

24  52  17.6 

8.803 

16 

9  40    8.26 

9m')570 

14  53  55.7 

15.319 

17 

7  41  36.94 

9.677/ 

24  43  23.9 

8.986 

17 

9  42  29.48 

9.3503 

14  38  34.5 

15.394  ! 

18 

7  44  17.43 

9.6791 

24  34  19.3 

9.167 

18 

9  44  50.30 

9.3437 

14  23    8.4 

15.474  i 

19 

7  46  57.59 

9.6665 

24  25    3.9 

9.346 

19 

9  47  10.72 

9.3371 

14    7  37.6 

IThSm 

20 

7  49  37.41 

9.6607 

24  15  37.8 

9.593 

20 

9  49  30.75 

9.3306 

13  52    2.2 

15.698  ; 

21 

7  52  16.87 

9.6547 

24    6    1.1 

9.699 

21 

9  51  50.39 

9.3941 

13  36  22J) 

15.708  1 

22 

7  54  55.97 

9.6467 

23  56  13.9 

9.873 

22 

9  54    9.64 

9J177 

13  20  38.0 

15.773 

23 

7  57  34.71 

9.6496 

23  46  16.3 

10.046 

23 

9  56  28.51 

9.3113 

13    4  49.6 

15.841   1 

24 

8    0  13.08 

9.6363 

N.23  36    8.4 

10.917 

24 

9  58  47.00 

9.3050 

N.12  48  57.1 

15.906 

VIII. 


JULY,  ISTT. 


lit 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RljrhtABCension. 

Diff. 
for  i  lu. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  A  nceiision . 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

FR 

WAY 

'  13. 

SUNDAY  15. 

h    m      8 

8 

O          /           // 

1. 

h    m      8 

8 

O           1           /I 

1/ 

0 

9  58  47.00 

S.3050 

N.12  48  57.1 

15.908 

0 

11  43  43.04 

9.1013 

S.  0  34    8.7 

16.859 

1 

10    1    5.1] 

8.9968 

12  33    0.6 

15.973 

1 

11  45  49.06 

9U)993 

0  50  59.6 

16.838 

2 

10    3  22.66 

9.3997 

12  17    0.3 

16.036 

2 

11  47  54.96 

9.0973 

1    7  49.2 

16.815 

3 

10    5  40.24 

9.98S7 

12    0  56.3 

16.097 

3 

11  50    0.74 

9.0954 

I  24  37.4 

16.791  ' 

4 

10    7  57JJ6 

dJ2807 

11  44  48.7 

16.155 

4 

11  52    6.41 

9.0938 

1  41  24.1 

16.765 

5 

10  10  13.92 

9.9747 

11  28  37.7 

16.911 

5 

11  54  11.99 

9.0999 

1  58    9.2 

16.737 

6 

10  12  30i22 

9JS688 

11  12  23.4 

16.966 

6 

11  56  17.47 

9.0006 

2  14  52.5 

16.707 

7 

10  14  46.17 

9.9630 

10  56    5.8 

16.318 

7 

11  58  22.86 

9.0899 

2  31  34.0 

16.677 

8 

10  17    1.78 

9.9574 

10  39  45.2 

16.368 

8 

12    0  28.17 

9.0878 

2  48  13.7 

16.647 

9 

10  19  17.06 

9.S518 

10  23  21.6 

16.417 

9 

12    2  33.39 

9.0864 

3    4  51.6 

16.614 

10 

10  21  32.00 

9.9409 

10    6  55.2 

16.463 

10 

12    4  38.54 

9.0859 

3  21  27.4 

16.579 

11 

10  23  46.61 

9JM07 

9  50  26.1 

16.507 

11 

12    6  43.62 

9.0849 

3  38    1.1 

16.549 

12 

10  26    0.89 

9.9353 

9  33  54.4 

16.549 

12 

12    8  48.64 

9.0839 

3  54  32.5 

16..505 

13 

10  28  14.85 

9.9901 

9  17  20.2 

16.589 

13 

12  10  53.60 

9.0899 

4  11     1.7 

16.467 

14 

10  30  28.50 

9Ji949 

9    0  43.7 

16.697 

14 

12  12  58.51 

9.0814 

4  27  28.6 

16.497 

15 

10  32  41.83 

9.9197 

8  44    5.0 

16.663 

15 

12  15    3.37 

9.0807 

4  43  53.0 

16.386 

16 

10  34  54.86 

9.9147 

8  27  24.2 

16.698 

16 

12  17    8.19 

9.0800 

5    0  14.9 

16.344 

17 

10  37    7.59 

9.9097 

8  10  41.3 

16.731 

17 

12  19  12.97 

9.0793 

5  16  34.3 

16.301 

18 

10  39  20.03 

9J2049 

7  53  56.5 

16.709 

18 

12  21  17.71 

9.0788 

5  32  51.0 

16.956 

19 

10  41  32.18 

9.9009 

7  37    9.9 

16.790 

19 

12  23  22.43 

9.0785 

5  49    5.0 

16.910 

20 

10  43  44.05 

9.1954 

7  20  21.7 

16.816 

20 

12  25  27.13 

9.0789 

6    5  16.2 

16.169 

21 

10  45  55.63 

9.1907 

7    3  32.0 

16.841 

21 

12  27  31.81 

9.0779 

6  21  24.4 

16.113 

22 

10  48    6.94 

9.1809 

6  46  40.8 

16.864 

22 

12  29  36.48 

9.0777 

6  37  29.7 

16.063 

23 

10  60  17.98 

SAT' 

9.1818 

URDi 

N.  6  29  48.3 
iY  14. 

16.885 

23 

12  31  41.14 
MO 

9.0777 

NDA1 

S.  6  53  32.0 

ri6. 

16.019 

0 

10  52  28.76 

9.1776 

N.  6  12  54.6 

16.904 

0 

12  33  45.80 

90)777 

S.  7    9  31.1 

15.959 

1 

10  54  39.29 

9.1738 

5  55  59.8 

16.999 

1 

12  35  50.46 

9U)777 

7  25  27.0 

15.905 

2 

10  56  49.56 

9.1091 

5  39    4.0 

16S3S 

2 

12  37  55.13 

9.0779 

7  41  19.7 

15.851 

3 

10  58  59.58 

9.1650 

5  22    7.3 

]6.a'i9 

3 

12  39  59J1 

9.0789 

7  57    9.1 

15.795 

4 

11     1    9.36 

9.1611 

5    5    9.8 

16.964 

4 

12  42    4.51 

9.0785 

8  12  55.1 

15.737 

5 

11    3  18.91 

9.1579 

4  48  11.6 

16.974 

5 

12  44    9.23 

9.0780 

8  28  37.6 

15.678 

6 

11    5  28J23 

9.1534 

4  31  12.9 

16iK» 

6 

12  46  13.98 

9.0794 

8  44  16.5 

15X1B 

7 

11    7  37.32 

9.1496 

4  14  13.7 

16.990 

7 

12  48  18.76 

9J)800 

8  59  51.8 

15.557 

8 

11    9  46J30 

9.1469 

3  57  14.1 

16.905 

8 

12  50  23.58 

9.0806 

9  15  23.4 

15.496 

9 

11  11  54.86 

9.1490 

3  40  14.3 

16.998 

9 

12  52  28.43 

9.0813 

9  30  51.3 

15.433 

10 

11  14    3.31 

9.1399 

3  23  14.3 

17.001 

10 

12  54  33.33 

9.0891 

9  46  15.3 

15.368 

11 

11  16  11.57 

9.1360 

3    6  14.2 

njooi 

11 

12  56  38.28 

9.0899 

10    1  35.4 

15.303 

12 

11  18  19.63 

9.1398 

2  49  14.2 

16.999 

12 

12  58  43.28 

9.0838 

10  16  51.6 

15.936 

13 

11  20  27.50 

9.1996 

2  32  14.3 

16.997 

13 

13    0  48.34 

9.0849 

10  32    3.7 

15.168 

14. 

11  22  35.18 

9.1965 

2  15  14.6 

16.999 

14 

13    2  53.47 

9.0800 

10  47  11.7 

15J)99 

15 

11  24  42.68 

9.1936 

1  58  15.3 

16.985 

15 

13    4  58.66 

9.0871 

11    2  15.6 

15.030 

16 

11  26  50.01 

9.1907 

1  41  ia4 

16.978 

16 

13    7    3.92 

9.0883 

11  17  15.3 

14.958 

17 

11  28  57.17 

9.1179 

1  24  lao 

16.969 

17 

13    9    9J26 

9J)896 

11  32  10.6 

14.685 

18 

11  31    4.16 

9.1159 

1    7  20.1 

16.958 

18 

13  11  14.67 

9.0909 

11  47    1.5 

14.819 

19 

11  33  11.00 

9.1197 

0  50  23.0 

16.945 

19 

13  13  20.16 

9.0993 

12    1  48.0 

14.738 

20 

11  35  17.69 

9.1109 

0  33  26.7 

16.991 

20 

13  15  25.75 

9.0939 

12  16  30.0 

14.669 

21 

11  37  24iK3 

9.1078 

N.  0  16  31.3 

16.915 

21 

13  17  31.43 

9.0955 

12  31    7.4 

14.585 

22 

11  39  30.63 

9.1056 

a  0    0  23.1 

16.896 

22 

13  19  37JJ1 

9.0971 

12  45  40.2 

14JM)7 

23 

11  41  36.90 

9.1034 

0  17  16.5 

16.880 

23 

13  21  43.06 
13  23  49.05 

9.0987 

13    0    8.3 

14.498 

24 

11  43  43.04 

9.1013 

S.  0  34    8.7 

16.859 

24 

9.1004 

S.13  14  31.6 

14.349  i 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
for  I  ra. 

Declination. 

Diflf. 
for  1  in. 

Hoar. 

Rigbfc  Ascension. 

Diff. 
for  1  m. 

1 

Declination. 

! 

Difn 
iatlm. 

TUi 

:SDA 

Y  17. 

THURSDAY  19. 

h     m      8 

8 

• 

O           /            /I 

// 

h     m      8 

8 

O          I           It 

» 

I    0 

13  23  49.05 

S.1004 

S.13  14  31.6 

14.349 

0 

15    7  31.74 

9.2317 

S.22  52    6.5 

9.356 

1 

13  25  55.13 

2.1023 

13  28  50.1 

14.968 

1 

15    9  45.73 

9.2347 

23     1  24.1 

9.930 

2 

13  28     1.32 

3.1043 

13  43    3.7 

14.186 

2 

15  11  59.91 

2.2378 

23  10  34.1 

9.104 

3 

13  30    7.63 

2.1061 

13  57  12.4 

14.103 

3 

15  14  14.27 

9J2408 

23  19  36.6 

8.977 

4 

13  32  14.05 

2.1080 

14  11  16.1 

14.019 

4 

15  16  28.81 

9J2438 

23  28  31.4 

8.849 

5 

13  34  20.59 

2.1101 

14  25  14.7 

13.933 

5 

15  18  43.53 

9.9469 

23  37  18.5 

8.791 

6 

13  36  27.26 

3.1129 

14  39    8.1 

13.847 

6 

15  20  58.44 

9.9500 

23  45  57.9 

8.568  j 

7 

13  38  34.06 

2.1144 

14  52  56.3 

13.760 

7 

15  23  13.53 

9.9529 

23  54  29.5 

8.461 

S 

13  40  40.9i» 

2.1166 

15    6  39.3 

13.679 

8 

15  25  28.79 

9.9558 

24    2  53.2 

8J30 

9 

13  42  48.05 

2.1188 

15  20  16.9 

13.589 

9 

15  27  44.22 

9.2587 

24  11    9.1 

8.196  . 

10 

13  44  55.24 

2.1211 

15  33  49.1 

13.499 

10 

15  29  59.83 

9.9616 

24  19  17.0 

8.066 

11 

13  47    2.58 

2.1235 

15  47  15.9 

13.401 

11 

15  32  15.61 

9.9644 

24  27  17.0 

7^03  ' 

12 

13  49  10.06 

2.1258 

16    0  37.2 

13.308 

12 

15  34  31.56 

9.9679 

24  35    9.0 

7.80O  , 

13 

13  51  17,68 

2.1282 

16  13  52.9 

13.915 

13 

15  36  47.68 

9.9700 

24  42  53.0 

7.685 

14 

13  53  25.45 

2.1308 

16  27    3.0 

13.191 

14 

15  39    3.96 

9.9798 

24  50  28.8 

7.599  1 

15 

13  55  33.38 

2.1334 

16  40    7.4 

13.096 

15 

15  41  20.41 

9.9755 

24  57  56.5 

7.394 

16 

13  57  41.46 

2.1359 

16  53    6.1 

19.999 

16 

15  43  37.02 

9.9781 

25    5  16.1 

7.2S8  ' 

17 

13  59  49.69 

2.1385 

17    5  58.9 

12.831 

17 

15  45  53.78 

9.9807 

25  12  27.5 

7.192  1 

18 

14    I  58.08 

2.1419 

17  18  45.8 

19.733 

18 

15  48  10.70 

9.9833 

25  19  30.7 

6.984 

19 

14    4    6.63 

9.1439 

17  31  26.8 

19.033 

19 

15  50  27.77 

9.9858 

25  26  25.6 

6.846 

20 

14    6  15.35 

2.1467 

17  44     1.8 

19.533 

20 

15  52  44.99 

9.9883 

25  33  12.2 

6.707 

21 

14    8  24.23 

2.1494 

17  56  30.8 

19.439 

21 

15  55    2.36 

9.2908 

25  39  50.5 

6.568 

22 

14  10  33.28 

9.1593 

18    8  53.7 

19.330 

22 

15  57  19.88 

2.9931 

25  46  20.4 

6.496 

23 

14  12  42.50 
WEDI 

9.1550 

^ESD 

S.18  21  10.4 
AY  18. 

19.998 

23 

15  59  37.53 
FR 

9.2953 

IDAY 

S.25  52  41.9 
^  20. 

6J28B 

0 

14  14  51.88 

2.1578 

S.18  33  21.0 

19.194 

0 

16    1  55.32 

9.9976 

S.25  58  55.0 

6.148 

i 

14  17    1.44 

2.1608 

18  45  25.3 

19.016 

1 

16    4  13.24 

9.9998 

26    4  59.7 

6.007 

2 

14  19  li.l8 

2.1637 

18  57  23.2 

11.913 

2 

16    6  31.29 

9.3019 

26  10  55.8 

5.864 

3 

14  21  21.09 

2.1067 

19    9  14.7 

11.805 

3 

16    8  49.47 

9.3040 

26  16  43.4 

5.792 

4 

.  14  23  31.18 

2.1697 

19  20  59.8 

11.697 

4 

16  11    7.77 

9.3060 

26  22  22.5 

5.580 

5 

14  25  41.45 

2.1727 

19  32  38.4 

11.588 

5 

16  13  2a  19 

9.3080 

26  27  53.0 

5.437 

6 

14  27  51.90 

9.1757 

19  44  10.4 

11.478 

6 

16  15  44.73 

2J)099 

26  33  14.9 

5.999 

7 

14  30    2.53 

2.1787 

19  55  35.8 

11.368 

7 

16  18    a38 

9.3117 

26  38  28.2 

5.149 

8 

14  32  13.34 

9.1817 

20    6  54.6 

11.957 

8 

16  20  22.13 

9.3J33 

26  43  32.8 

5.005 

9 

14  34  24.34 

9.1848 

20  18    6.7 

11.145 

9 

16  22  40.98 

9J)150 

26  48  28.8 

4.861 

10 

14  36  35.52 

9.1879 

20  29  12.0 

11.031 

10 

16  24  59.93 

9.3166 

26  53  lai 

4.715 

11 

14  38  46.89 

9.1911 

20  40  10.4 

10.917 

11 

16  27  18.97 

9.3181 

26  57  54.6 

4J>e9 

12 

14  40  58.45 

9.1949 

20  51    2.0 

10.803 

12 

16  29  38.10 

9.3196 

27    2  24.4 

4.494 

13 

14  43  10.19 

9.1972 

21     1  46.7 

10.687 

13 

16  31  57.32 

9.3900 

27    6  45.5 

4.978 

14 

14  45  22.12 

2.2003 

21  12  24.4 

10.569 

14 

16  34  16.61 

9.3999 

27  10  57.8 

4.139 

15 

14  47  34,23 

2.9034 

21  22  55.0 

10.459 

15 

16  36  35.98 

9.3934 

27  15    1.3 

3.985 

16 

14  49  46.53 

2ii066 

21  33  18.6 

10.334 

16 

16  38  55.42 

9.3946 

27  18  56.0 

3.838 

17 

14  51  59.02 

2.2098 

21  43  35.1 

10.215 

17 

16  41  14.93 

9.3256 

27  22  41.9 

3.691 

18 

14  54  11.71 

2.2130 

21  53  44.4 

10.096 

18 

16  43  34.49 

9.3265 

27  26  18.9 

3.543 

19 

14  56  24.58 

2.2161 

22    3  46.5 

9.974 

19 

16  45  54.11 

9.3^4 

27  29  47.1 

3.396 

20 

14  58  37.64 

2.21^ 

22  13  41.3 

9.852 

20 

16  48  13.78 

9.3989 

27  33    6.4 

3.948 

21 

15    0  50.88 

2.2^293 

22  23  28.7 

9.799 

21 

16  50  33.49 

9.3988 

27  36  16.9 

3.101 

22 

15    3    4.31 

2.2954 

22  33    8.8 

9.606 

22 

16  52  53.24 

9.3294 

27  39  18.5 

9.953 

23 

15    5  17.93 

2.2986 

22  42  4L4 

9.483 

23 

16  55  13.02 

2.3999 

27  42  11.2 

9.804 

24 

15    7  31.74 

2.9317 

S.22  52    6.5 

9.356 

24 

16  57  32.83 

2.3303 

S.27  44  55.0 

94i56 

X. 
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1 

GREENWICH  MEAN  TIME. 

T] 

BE  M( 

)ON'8  RIGHT 

ASCE] 

Diff. 
forlm. 

NSIO] 

Hour. 

jj  AND  decl: 

RightAsceimioii. 

[NATK 

:)N. 

Hour. 

Right  ABOonsiou. 

Diff. 
for  1  m. 

DecliDation. 

Diff. 
for  1  lu. 

Declination. 

Diff. 
for  1  ni. 

SAT1 

LJRDJ 

lY  21. 

MONDAY  23. 

h     m      8 

8 

O          1           It 

II 

h      m     8 

8 

O          i           II 

// 

0 

16  57  32.83 

2.3309 

S.27  44  55.0 

9.656 

0 

18  48    8.35 

9JM34 

S.27    3  54.1 

4.931 

1 

16  59  52.66 

2.3307 

27  47  29.9 

2.507 

1 

18  50  22.84 

9.9396 

26  59  36.3 

4.369 

2 

17    2  12.51 

9.3310 

27  49  55.9 

2.359 

2 

18  52  37.10 

2.2357 

26  55  10.7 

4.493 

3 

17    4  32.38 

2.331^ 

27  52  13.0 

2.211 

3 

18  54  51.13 

2.9318 

26  50  37.2 

4.693 

4 

17    6  52.25 

2.3312 

27  54  21.2 

2.069 

4 

18  57    4.92 

9.2976 

26  45  55.9 

4.759 

5 

17    9  12.13 

2.3312 

27  56  20.4 

1.913 

5 

18  59  18.46 

9.9937 

26  41    6.9 

4.880 

6 

17  11  32.00 

ujaaii 

27  58  10.7 

1.764 

6 

19    1  31.76 

2.2196 

26  36  10.3 

5.008 

7 

17  13  51.86 

ijoae 

27  59  52.1 

1.616 

7 

19    3  44.81 

2JiI54 

26  31    6.0 

5.135 

8 

17  16  11.70 

2.3306 

28    1  24.6 

1.467 

8 

19    5  57.61 

2J2112 

26  25  54.1 

5J361 

9 

17  18  31.53 

2.3302 

28    2  48.2 

1.319 

9 

19    8  10.16 

2.9070 

26  20  34.7 

5.386  1 

10 

17  20  51.33 

2.3297 

28    4    2.9 

1.171 

10 

19  10  22.45 

9.9097 

26  15    7.8 

5.510  j 

11 

17  23  11.09 

2.3ii90 

28    5    8.7 

1.099 

11 

19  12  34.48 

9.1983 

26    9  a3.5 

5.634   ' 

12 

17  25  30.81 

2.3283 

28    6    5.6 

0.874 

12 

19  14  4(;.24 

2.1938 

26    3  51.7 

5.757 

13 

17  27  50.49 

2.3276 

28    6  53.6 

0.796 

13 

19  16  57.74 

9.1894 

25  58    2.6 

5.879  , 

14 

17  30  10.12 

2.3267 

28    7  32.7 

0.578 

14 

19  19    8.97 

9.1848 

25  52    0.2 

6.000 

15 

17  32  29.70 

2.3258 

28  8  ao 

0.431 

15 

19  21  19.92 

9.1803 

25  46    2.6 

6.190 

16 

17  34  49.22 

2.3247 

28    8  24.4 

0.283 

16 

19  23  30.60 

9.1758 

25  39  51.8 

6.939 

17 

17  37    8.66 

2.3234 

28    8  36.9 

-0.135 

17 

19  25  41.01 

9.1719 

25  33  33.9 

6.358 

18 

17  39  28.03 

2.3922 

28    8  40.6 

400)19 

18 

19  27  51.14 

9.1665 

25  27    8,8 

6,477 

19 

17  41  47.32 

2.3208 

28    8  35.5 

0.158 

19 

19  30    0.99 

9.1618 

25  20  36.7 

6.593 

20 

17  44    6.53 

2.3194 

28    8  21.6 

0.305 

20 

19  32  10.56 

9.1571 

25  13  57.7 

6.708 

21 

17  46  25.65 

2J179 

28    7  58.9 

0.458 

21 

19  34  19.84 

2.1593 

25    7  11.7 

6.893 

22 

17  48  44.68 

2.3162 

28    7  27.4 

0.598 

22 

19  36  28.84 

9.1476 

25    0  18.9 

6.937 

23 

17  51    3.60 

2.3144 

S.28    6  47.2 

0.743 

23 

19  38  37.55 

9.1498 

S.24  53  19.3 

7.050 

SUl 

SBAl 

:  22. 

TUI 

SSDA 

Y  24. 

0 

17  53  22.41 

2.3196 

s.28    5  58.3 

0.888 

0 

19  40  45.97 

9.1379 

S.24  46  12.9 

7.163 

1 

17  55  41.11 

2.3107 

28    5    0.6 

1.033 

1 

19  42  54.10 

9.1331 

24  38  59.8 

7.273 

2 

17  57  59.70 

2.3087 

28    3  54.3 

1.177 

2 

19  45    1.94 

9.1982 

24  31  40.1 

7.383 

3 

18    0  18.16 

2.3066 

28    2  39.3 

1J99 

3 

19  47    9.49 

■  9.1933 

24  24  13.8 

7.499 

4 

18    2  36.49 

2.3044 

28    1  15.7 

1.466 

4 

19  49  16.74 

9.1184 

24  16  41.0 

7.601 

5 

18    4  54.60 

2.3022 

27  59  43.4 

1.610 

5 

19  51  23.70 

9.1136 

24    9    1.7 

7.708 

6 

18    7  12.75 

2.2998 

27  58    2.5 

1.753 

6 

19  53  30.37 

9.1087 

24    1  16.0 

7.815   i 

7 

18    9  30.67 

2.2973 

27  56  13.0 

1.895 

7 

19  55  36.74 

9.1037 

23  53  23.9 

7U«0  1 

8 

18  11  48.43 

2.2948 

27  54  15.1 

9.036 

8 

19  57  42.81 

9.0987 

23  45  25.6 

8.094  ' 

9 

18  14    6.04 

2.2992 

27  52    8.7 

9.177 

9 

19  59  48.58 

9.0937 

23  37  21.0 

8.128  { 

10 

18  16  23.49 

2.2895 

27  49  53.8 

9.319 

10 

20     1  54.05 

9J)887 

23  29  10.2 

8.931 

1] 

18  18  40.78 

2.2867 

27  47  30.4 

9.460 

11 

20    3  59.23 

9.0838 

23  20  53J5 

8.339 

12 

18  20  57.90 

2J2838 

27  44  58.6 

9.600 

12 

20    6    4.11 

9.0788 

23  12  30.3 

8.433 

13 

18  23  14.84 

2.2808 

27  42  18.4 

9.739 

13 

20    8    8.69 

9.0738 

23    4    1.3 

8.533 

14 

18  25  31.60 

2.9778 

27  39  29.9 

9.876 

14 

20  10  12.97 

9.0688 

22  55  26.3 

8.639 

15 

18  27  48.18 

2.2747 

27  36  33.1 

3.016 

15 

20  12  16.95 

9.0638 

22  46  45.5 

8.799 

16 

18  30    4.57 

2.2715 

27  33  28.0 

3^53 

16 

20  14  20.63 

9.0588 

22  37  58J8 

8.696 

17 

18  32  20.76 

2.9682 

27  30  14.7 

3.990 

17 

20  16  24.01 

9.0539 

22  29    6.4 

8.9ifii 

18 

18  34  36.76 

2.9649 

27  26  53.2 

3.427 

18 

20  18  27.10 

2.0-190 

22  20    8.2 

9.017 

19 

18  36  52.55 

2.2615 

27  23  23.5 

3.569 

19 

20  20  29.89 

9.0440 

22  11    4.3 

9.111 

20 

18  39    8.14 

2.2581 

27  19  45.7 

3.697 

20 

20  22  32.38 

9.0300 

22    1  54.9 

9.903 

21 

18  41  23..52 

2.2546 

27  15  59.8 

3.832 

21 

20  24  34.57 

2.0341 

21  52  39.9 

9.996 

22 

18  43  38.69 

2.2509 

27  12    5.9 

3.965 

22 

20  26  36.47 

9.0999 

21  43  19.4 

9J)87 

23 

18  45  53.63 

2.2472 

27    8    4.0 

4.098 

23 

20  28  38.07 

9.02«r 

21  33  53.5 

9.477 

24 

18  48    8.35 

2.2434 

S.27    3  54.1 

4.931 

24 

20  30  39.37 

9.0199 

S.21  24  22.2 

9.566 

120 


JULY,  187T. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour.  Right  Ascension. 


Diff. 
for  1  m. 


Declination. 


Diff. 
forlm. 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

? 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  25. 


b  m 

20  30 
20  32 
20  34 
20  36 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  52 
20  54 
20  56 
20  58 


21 
21 
21 
21 
21 
21 
21 
21 
21 


0 

2 

4 

6 

8 

10 

12 

13 

15 


39.37 
40.38 
41.10 
41.53 
41.67 
41.51 
41.06 
40.33 
39.31 
38.01 
36.43 
34.56 
32.41 
29.99 
27.29 
24.31 
21.06 
17.55 
13.77 
9.72 
5.41 
0.84 
56.01 
50^ 


9U)183 
3.0144 
9.0096 
9.0047 
1.9008 
1UXM8 
1.9909 
1.9654 
1.9807 
1.0760 
1.9719 
1.9665 
1.9619 
1.9573 
1.9597 
1.9481 
1.9437 
1.9399 
1.9347 
1.9303 
1J»960 
IM17 
1.9173 
14)130 


S.21  24 
21  14 
21  5 
20  55 
20  45 
20  35 
20  25 
20  15 
20  5 
9  54 


// 


S, 


9  44 
9  34 
9  23 
9  12 
9  2 
8  51 
8  40 
8  29 
18 
7 
56 
45 
34 
22 


8 
8 
7 
7 

7 

7 


22.2! 
45.6 

3.7 
16.7 
24,5 
27.2 
25.0 
17.8] 

5.6 
48.6| 
26.8i 

0.2 
28.9 
53.0 
12.5 
27.6 
38.2 
44.4 
46.3 
43.9 
37.2 
26.4 
11.5 
52.5 


THURSDAY  26. 


21  17 
21  19 
21  21 
21  23 
21  25 
21  27 
21  29 
21  31 
21  32 
21  34 
21  36 
21  38 
21  40 
21  42 
21  44 
21  45 
21  47 
21  49 
21  51 
21  53 
21  55 
21  56 

21  58 

22  0 
22    2 


45.57 

39.97 
34.13 
28.04 
21.71 
15.13 

8.31 

1.26 
53.98 
4a46 
38.72 
30.76 
22.57 
14.16 

5.54 
5a71 
47.67 
38.42 
28.97 
19.32 

9.47 
59.43 
49.20 
38.79 
28.19 


.woo 
.9047 
.9006 
.8965 
.8994 


.8844 
.8806 
.8767 
.6799 
.8603 
.8654 
.8617 
.6581 
.8546 
.8511 
.8476 
.8449 
.8408 
.8375 
.8343 
.8311 
.8980 
.8949 
.8918 


k7. 


s. 


7  11  29.4 
7  0  2.4 
6  48  31.5 
6  36  56.8 
6  25  18.3 
6  13  36.1 
6  1  50.1 
5  50  0.5 
5  38  7.4 
5  26  10.7 
5  14  10.5 
5  2  6.9 
4  50  0.0 
4  37  49.7 
4  25  36.1 
4  13  19.4 
4  0  59.5 
3  48  36.4 
3  36  10.3 
3  23  41.2 
3  11  9.1 
2  58  S4M 
2  45  56.1 
2  33  15.4 
2  20  31.9 


9.S66 

9.654 

9.741 

9.897 

9.919 

9.996 

10.079 

10.169 

10J943 

10.393 

10.403 

10.489 

10.560 

10JS37 

10.719 

10.786 

10.880 

10.939 

11.004 

11.076 

11.146 

11.914 

11.963 

11.351 


11.417 
11.489 
11.547 
11.610 
11.679 
11.735 
11.797 
11.656 
11.915 
11.974 
19.039 
19.068 
12.143 
19.199 
19.853 
19.305 
19.358 
19.410 
19.460 
19.510 
19.560 
19.608 
13.655 
19.709 
13.747 


Hoar. 


Kigbt  Ascension.'  ^^f^ 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  27. 


h 

22 
22 
22 
22 
22 
22 
22 


m 

2 

4 
6 
7 
9 
11 
13 


22  15 
22  16 
22  18 
22  20 
22  22 
22  24 
22  25 
22  27 
22  29 
22  31 
22  33 
22  34 
22  36 
22  38 
22  40 
22  41 
22  43 


28.19 
17.41 

6.46 
55.33 
44.03, 
32.571 
20.95 

9.17; 
57.23 
45.14 
32.91 
20.53 

8.0 1; 

55.36 
42.571 
29.65' 
16.61 

3.45| 
50.17| 
36.78 
23.28' 

9.67| 
55.96 
42.15! 


8 

1.8918 
1.8189 
1.8160 
1.8131 
1.8103 
1.8077 
1.8050 
1.8033 
1.7997 
1.7973 
1.7949 
1.7935 
1.7909 
1.7680 
1.7856 
1.7837 
1.7817 
1.7797 
1.7778 
1.7750 
1.7741 
1.7733 
1.7707 
1.7691 


S.  12  20 


12 
11 


7 
54 


11  42 
11  29 


16 
3 


11 
11 

10  50 

10  37 

10  24 

10  10 

9  57 

9  44 

9  31 

9  17 

9    4 

8  51 

8  37 

8  24 

8  11 

7  57 

7  44 

7  30 

S.  7  16 


56.8 
5.3 
11,2 
14.6| 
15.6, 
14.11 
10.2i 
4.0 
55.5 
44.7 
31.71 

las; 

59.3- 
40.0 
18.7 
55.4 
30.2 

ai 

34.2 

3.5 

31.0 

56.8 


SATURDAY  28. 


22  45 
22  47 
22  49 
22  50 
22  52 
22  54 
22  56 
22  57 
22  59 


23 
23 
23 
23 
23 
23 


1 
3 
4 
6 
8 
10 


23  11 
23  13 
2:3  15 
23  17 
23  18 
23  20 
23  22 
23  24 
23  25 
23  27 


28.25 
14.26 

0.18 
46.02 
31.78 
17.47 

3.09 
48.65 
34.14 
19.57 

4.95 
50.28 
35.57 
20.82 

ao3 

51.21 
3a36 
21.49 

a59 
51.68 
3a76 
21.83 

6.90 
51.97 
37.05 


1.7676 
1.7661 
1.7647 
1.7633 
1.7691 
1.7609 
1.7596 
1.7587 
1.75» 
1.76P7 
1.7559 
1.7553 
1.7545 
1.7538 
1.7539 
1.75S7 
1.7583 
1.7519 
1.7516 
1.7514 
1.7513 
1.7519 
1.7519 
1.7513 
1.7514 


S.  7  3  21.0 
6  49  43.5 
6  36  4.5 
6  22  24.0 
6  8  42.0 
5  54  58.5 
5  41  13.6 
5  27  27.3 
5  13  39.8 
4  59  51.0 
4  46  1.0 
4  32  9.8 
4  18  17.4 
r  4  23i^ 
3  50  29.4 
3  36  33.9 
3  22  37.4 
3  8  39.9 
2  54  41.6 
2  40  42*4 
2  26  42.4 
2  12  41.7 
1  58  40.3 
1  44  38.2 

S.   1  30  35.4 


99 

n 

31.9 

12.747  ' 

45.7 

12.792  . 

12.837 

13.860 

19.923 

I3JK3  I 

130)04  I 

I3UM5  ' 

13.064  I 

13.133  ' 

13.161  ' 

I3.1»i!  > 

13.335 

13J37D 

13.304 

13.338 

13.312 

13.404 

13.436 

13.467 

13.497 

13J97 

13.556 

13.563 


13J611 
13.638 
13.663 
13.668 
13.713 
13.737 
13.760 
13.783 
13.603 
13.693 
13.643 
13.863 
13.882 
13.900 
13.917 
13.933 
13.950 
13.965 
13.979 
13J108 
14j006 
14.017 
14.099 
140)41 
14.059 


XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aseeniiloti. 


Diff. 
for  1  m. 


DecliDatioii. 


Dllf. 
for  1  m. 


SUNDAY  29. 


h    m 

0 

23  27 

1 

23  29 

2 

23  31 

3 

23  32 

4 

23  34 

5 

23  36 

6 

23  38 

7 

23^ 

8 

23  41 

9 

23  43 

10 

23  45 

n 

23  46 

12 

23  48 

13 

23  50 

14 

23  52 

15 

23  53 

16 

23  55 

J7 

23  57 

18 

23  59 

19 

0    1 

20 

0    2 

21 

0    4 

22 

0    6 

23 

0    8 

8 

8 

37.05 

1.7514 

22.14 

1.7516 

7.24 

1.7518 

52.:)6 

1.7599 

37.51 

1.7597 

22.69 

1.7539 

7.89 

1.7537 

53.13 

1.7544 

38.42 

1.75S8 

23.75 

1.7559 

9.13 

1.7568 

54.57 

1.7578 

40.07 

1.7588 

25.63 

1.7509 

11.26 

1.7611 

56.96 

1.7693 

42.74 

1.7637 

28.60 

1.7651 

14.55 

1.7666 

0.59 

1.7689 

46.73 

1.7698 

32.96 

1.7714 

19.30 

1.7739 

5.75| 

1.7758 

s. 


s. 

N. 


N. 


O  / 

J  30 
1  16 
1  2 
0  48 
0  34 
0  20 
0  6 
0  7 
0  22 
0  36 

0  50 

1  4 
18 
32 
46 

0 
15 
29 
43 
57 
11 
25 
39 
53 


1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 


a5.4 
32.0 
28.1 
23.7 
18.8 
13.4 
7.7 

5a4 

4.7 
11.3 

lai 

25.1 
32.5S 
39.4 
46.6 
53.9 
1.1 
8.2 
15.1 
21.9 
28.5 
34.8 
40.8 
46.4 


MONDAY  30. 


0 

0    9  52.32 

1.7779 

N.  4    7  51.7 

14.085 

1 

0  11  39.01 

1.7799 

4  21  56.6 

14.077 

2 

0  13  25.82 

1.7819 

4  36    1.0 

14.068 

3 

0  15  12.75 

1.7833 

4  50    4.8 

14.068 

4 

0  16  59.82 

1.7866 

5    4    8.0 

14.048 

5 

0  18  47.03 

1.7880 

5  18  10.6 

14U07 

6 

0  20  34.38 

1.7D04 

5  32  12.5 

14UI96 

7 

0  22  21.88 

1.7999 

5  46  13.7 

14.014 

8 

0  24    9.53 

1.7956 

6    0  14.2 

14.009 

9 

0  25  57.34 

1.7989 

6  14  13.9 

13.988 

10 

0  27  45.31 

13)09 

6  28  12.7 

13.973 

11 

0  29  33.44 

1.8037 

6  42  10.6 

134)58 

12 

0  31  21.75 

1.8067 

6  56    7.6 

13Jm 

13 

0  33  10.24 

1.8097 

7  10    3.6 

13.994 

14 

0  34  58.91 

1.8197 

7  23  58.5 

134)07 

15 

0  36  47.76 

1.8Ii>8 

7  37  52.4 

13.888 

16 

0  38  36.80 

1.8190 

7  51  45.1 

13.868 

17 

0  40  26.04 

1.8993 

8    5  36.6 

13.848 

18 

0  42  15.48 

1.8957 

8  19  26.9 

13.897 

19 

0  44    5.12 

1.8999 

8  33  15.9 

13.805 

20 

0  45  54.98 

1.8397 

8  47    a5 

13.789 

21 

0  47  45.05 

1.8363 

9    0  49.8 

13.759 

23 

0  49  35.34 

1.8401 

9  14  34.6 

13.734 

23 

0  51  25.86 

1.8438 

9  28  17.9 

13.709 

24 

0  53  16.60 

1.8477 

N.  9  41  59.7 

13.683 

14.059 
14.061 
14.069 
14.078 
14.086 
14.099 
144)98 
14.109 
14.108 
14.119 
14.115 
14.117 
14.119 
14.190 
14.191 
14.191 
14.119 
14.117 
14.114 
14.119 
14.108 
14.103 
14.007 
14.091 


Hoar.l  Right  AacensioD. 


Diir. 
for  1  m. 


DecIiDation. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 


Diff. 
forlm. 


TUESDAY  31. 


h     m 

0  53 
0  55 
0  56 

0  58 

1  0 
1  2 
1    4 


1 
1 
1 
1 
1 
1 
1 
1 


6 
8 
10 
11 
13 
15 
17 
19 


1  21 
1  23 
1  25 
1  27 
1  29 
1  31 
1  33 
1  35 
1  36 


16.60 

i 

1.8477 

N.  9  41  59.7 

13.683 

7J58 

1.8517 

9  55  39.9 

13.656 

58.80 

1.8557 

10    9  18.4 

13.697 

50.26 

1.8598 

10  22  55.2 

13.598 

41.97 

1.8640 

10  36  30.2 

134i68 

33.94 

1.8683 

10  50    a4 

13.538 

2ai7 

1.8797 

11    3  34.8 

13.507 

18.67 

1.8779 

11  17    4.3 

13.474 

11.43 

1.8816 

11  30  31.7 

13.440 

4.46 

1.8869 

11  43  57.1 

13.406 

57.77 

1.8909 

11  57  20.4 

13.370 

51.37 

1.8966 

12  10  41.5 

13.334 

45.25 

1.9004 

12  24    0.5 

13.297 

39.42 

1.9064 

12  37  17.2 

13.958 

33.90 

1.9105 

12  50  31.5 

13.918 

28.68 

14)156 

13    3  43.4 

13.178 

2a77 

14)908 

13  16  52.9 

13.137 

19.17 

1.9960 

13  29  59.8 

13.094 

14.89 

1.9313 

13  43    4.2 

13.051 

10.93 

\JS9fn 

13  56    5.9 

13.006 

7,30 

1.9499 

14    9    4.9 

19.961 

3.99 

1.9477 

14  22    1.2 

19.914 

1.02 

1.9534 

14  34  54.6 

19.866 

58.40 

1.9599 

N.14  47  45.1 

19.817 

WEDNESDAY,  AUGUST  1. 
1  38  56.131  1.9651 ;  N.15    0  32.71   19.767 


PHASES  OF  THE  MOON. 


a  Last  Quarter, . 

#  New  Moon, 

}>  First  Quarter, . 

O  Full  Moon,.     . 


d 

h 

m 

3 

9 

2.0 

10 

10 

6.1 

17 

1 

12.6 

24 

19 

19.5 

d      h 

a  Perigee, 11  14.2 

a  Apogee, 26  17.1 
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XIII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

m           •  ^ 

star's  Name 

P.L 

P.L. 

PL. 

P.L. 

^1 

and 

Noon. 

of 

Illh. 

of 

Vli«. 

of 

IXb. 

of 

1 

Position. 

Diff. 

O          /         /» 

77  32    3 

Diff. 
3017 

Diff. 

Diff. 

1 

1 

Jupiter 

W. 

O           /        /' 

76    2  17 

3099 

O          /          /» 

79    1  55 

3013 

80  31  53 

1 
3006  . 

w. 

50    0    4 

4431 

51    4  57 

4369 

52  10  46 

4311 

53  17  28 

4S56   ' 

a  Arietip 

K. 

53    4  19 

3079 

51  35  44 

3077 

50    7    6 

3073 

48  38  23 

3069 

Aldebaran 

E. 

84  51    8 

3125 

83  23  29 

3191 

81  .55  45 

3116 

80  27  55 

3111    ' 

Son 

K. 

116  20  17 

3437 

114  58  31 

3493 

113  36  39 

3415 

112  14  40 

3400  ; 

2 

Jupiter 
a  Aquilce 

W. 

88    3  a5 

2»73 

89  34  22 

9965 

91    5  18 

9957 

92  36  25 

1 
9948  i 

W. 

59    2  50 

40S8 

60  14    2 

3990 

61  25  51 

62  38  17 

3916 

a  Arietis  , 

E. 

41  13  32 

3046 

39  44  16 

3041 

38  14  54 

3036 

36  45  26 

3090 

Aldebaran 

E. 

73    7  10 

3083 

71  38  39 

3077 

70  10    1 

3069 

68  41  14 

3063 

SaN 

E. 

105  22  50 

3379 

104    0    1 

3363 

102  37    2 

3353 

101  13  52 

3343 

1 

3 

Jupiter 

W. 

100  14  55 

3898 

101  47  16 

9887 

103  19  51 

9876 

104  52  41 

1 
9864 

a  Aquil8B 

W. 

68  48  57 

3763 

70    4  38 

3';35 

71  20  48 

3709 

72  37  26 

3689 

Fomalhaut 

W. 

42    0  34 

3634 

43  18  32 

3584 

44  37  24 

3536 

45  57    8 

3491  1 

• 

Mars 

W. 

26  17  17 

3135 

27  44  44 

3116 

29  12  34 

3097 

30  40  47. 

3078  ' 

Aldebaran 

E. 

61  15    3 

3033 

59  45  19 

3015 

58  15  25 

3006 

.%  45  20, 

9998 

Sun 

E. 

94  15    0 

3388 

92  50  34 

3975 

91  25  53 

3963 

90    0  57 

3948 

1 
1 

4 

a  Aquilce 

W. 

79    7  16 

3565 

80  26  29 

3543 

81  46    6 

3599 

83    6    6 

1 
3S03  ' 

Foiualhaut 

W. 

52  47  29 

3300 

54  11  40 

3968 

55  36  29 

3936 

57    1  56 

3905 

Mars 

W. 

38    7  27 

9989 

39  37  53 

9971 

41    8  42 

3954 

42  39  53 

2936 

Saturn 

W. 

29  53  27 

9a'>9 

31  26  47 

9835 

33    0  30 

3817 

34  34  36 

3800  , 

Aldebaran 

E. 

49  12  19 

9957 

47  41  12 

9949 

46    9  55 

S94J 

44  38  29 

29% 

Sun 

E. 

82  52    8 

3176 

81  25  30 

3160 

79  58  33 

3143 

78  31  16 

3127 

5 

Fomalhaut 

W. 

64  18    1 

3064 

65  46  55 

3M7 

67  16  22 

3013 

68  46  20 

9967 

Mars 

W. 

50  21  32 

3844 

51  55    3 

9835 

53  28  59 

3806 

55    3  19 

3787   1 

Saturn 

W. 

42  30  48 

9713 

44    7  12 

3693 

45  44     1 

9675 

47  21  14 

9657  i 

a  Pegasi 

W. 

42  17  54 

3175 

43  44  33 

3130 

45  12    6 

3088 

46  40  30 

3048 

Aldebaran 

E. 

36  59  35 

9917 

35  27  38 

9919 

33  55  43 

3999 

32  23  52 

2939 

Sun 

E. 

71    9  44 

3040 

69  40  21 

3039 

68  10  35 

3004 

66  40  27 

3985 

6 

Fomalhaut 

W. 

76  23  49 

3869 

77  56  47 

3847 

79  30  14 

3835 

81    4    9 

9805 

Mars 

W. 

63     1  18 

9690 

64  38  11 

3671 

m  15  30 

3651 

67  53  16 

9639 

Saturn 

W. 

55  33  34 

9564 

57  13  18 

3545 

58  53  28 

3597 

60  34    4 

2507 

a  Pegasi 

W. 

54  14    6 

9875 

55  46  57 

3845 

57  20  27 

3815 

58  54  36 

2786 

Sun 

E. 

59    3  51 

3890 

57  31  19 

S870 

55  58  22 

3859 

54  25    1 

2839 

7 

Fomalhaut 

W. 

89    0  24 

9707 

90  36  55 

9689 

92  13  50 

9679 

93  51    8 

2655 

Mars 

W. 

76    8  40 

9E35 

77  49    4 

95J6 

79  29  55 

9497 

81  11  12 

9479 

Saturn 

VV. 

69    3  39 

9415 

70  46  52 

9396 

72  30  32 

2378 

74  14  38 

9960 

o  Pegasi 

W. 

66  54  23 

9655 

68  32    3 

9633 

70  10  15 

9608 

71  48  59 

9585 

Sun 

E. 

46  32    1 

9737 

44  56  10 

3719 

4;}  19  55 

9701 

41  43  16 

9689 

8 

Saturn 

W. 

83    1  31 

9974 

84  48    9 

3358 

86  35  10 

2949 

88  22  35 

9397 

Sun 

E. 

33  34    8 

9599 

31  55  12 

3585 

30  15  57 

9579 

28  36  23 

£59 

12 

Sun 

W. 

22  17  36 

3363 

24    2    4 

3361 

25  46  35 

9359 

27  31    8 

nas» 

Spica 

E. 

69  49  45 

9038 

67  56  54 

2039 

6^1    4    9 

9036 

64  11  31 

9041 

13 

Sun 

W. 

36  13    7 

9381 

37  57    9 

9388 

39  41     1 

9396 

41  24  42 

9405 

Spic^ 

E. 

54  50  32 

2075 

52  58  54 

3083 

51    7  29 

2099 

49  16  18 

2109 

XIV. 
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GREENWICH  MEAN  TIME. 
1 

1 

LUNAR  DISTANCES, 

tf 

1       1 
fi 

25          star's  Name 

P.L. 

1 

P.L. 

1 

P.L. 

P.L. 

o  a                 and 

Midnight. 

of 

XVh. 

of 

XVHIi^ 

of 

XXlh. 

of 

Position. 

Biff. 

Biff. 
9994 

Diff. 
9988 

Diff. 

I 

Jupiter 

W. 

0          in 

82    1  58 

3001 

O           /          /' 

83  32  10 

0             /           H 

85    2  30 

86  32  58 

9981 

a  Aquilse 

W. 

54  25    1 

4905 

55  33  22 

4158 

56  42  28 

4119 

57  52  18 

4069 

a  Arietis 

E. 

47    9  36 

3065 

45  40  43 

3060 

44  11  45 

3056 

42  42  41 

3059 

Aldebaraii 

E. 

78  59  59 

3106 

77  31  57 

3101 

76    3  48 

3096 

74  35  33 

3089 

Sun 

E. 

110  52  34 

3409 

109  30  20 

3396 

108    7  59 

3388 

106  45  29 

3380 

2 

Jupiter 

W. 

94    7  43 

9939 

95  39  13 

9930 

97  10  54 

9990 

98  42  48 

9909 

ct  Aquiis 

W. 

63  51  19 

3884 

65    4  55 

3859 

66  19    4 

3»J0 

67  33  45 

3791 

a  Arietis 

E. 

a5  15  51 

3096 

33  46  10 

3091 

32  16  23 

3017 

30  46  31 

3013 

Aldebaraii 

E. 

67  12  19 

3055 

65  43  14 

3047 

64  14    0 

3039 

62  44  36 

3039 

Sun 

E. 

99  50  30 

3333 

98  26  57 

3399 

97    3  11 

3311 

95  39  12 

3300 

3 

Jupiter 
a  Aquilce 

\V. 

106  25  46 

9859 

107  59    7 

9839 

109  32  44 

9896 

111    6  ;)8 

9813 

1 

W. 

73  54  32 

3657 

75  12    5 

3634 

76  30    3 

3610 

77  48  27 

3587 

Fomalhaut 

W. 

47  17  42 

3449 

48  39    3 

3409 

50    1    9 

3379 

51  23  58 

3335 

Mars 

W. 

32    9  23 

3060 

33  38  21 

3043 

35    7  41 

3095 

36  37  23 

3007 

Aldebaraii 

E. 

55  15    5 

9989 

53  44  39 

9981 

52  14    3 

9973 

50  43  16 

9965 

« 

Sun 

E. 

88  35  45 

3935 

87  10  17 

3990 

85  44  32 

3905 

84  18  29 

3190 

4 

a  Aquilee 

W. 

84  26  27 

3483 

85  47  10 

3463 

87    8  15 

3446 

88  29  40 

3499 

,  Foiiiaiiiaut 

W. 

58  27  59 

3175 

59  54  38 

3146 

61  21  52 

3118 

62  49  40 

.3091   '. 

Mans 

W. 

44  11  26 

9918 

45  43  22 

9899 

47  15  42 

9881 

48  48  25 

9869  1 

Saturn 

\V. 

36    9    4 

9789 

37  43  55 

9765 

39  19    9 

9747 

40  54  47 

9799  ' 

Aldebaraii 

E. 

43    6  54 

9999 

41  35  12 

9994 

40    3  24 

9990 

38  31  31 

9918 

1 

* 

Sun 

E. 

77    3  39 

3110 

75  35  42 

3093 

74    7  24 

3076 

72  38  45 

3058 

!    5 

Fomalhaut 

W. 

70  16  49 

9969 

71  47  49 

9939 

73  19  19 

9915 

74  51  19 

UB91 

Mors 

W. 

56  38    4 

9768 

58  13  14 

9748 

59  48  50 

9799 

61  24  51 

9710 

Saturn 

W. 

48  58  52 

9639 

50  36  54 

9690 

52  15  22 

9601 

53  54  15 

3583 

a  Pcgatii 

W. 

48    9  43 

3010 

49  39  43 

9974 

51  10  28 

9940 

52  41  56 

9907 

Aldebaraii 

E. 

30  52  10 

9940 

29  20  42 

9956 

27  49  34 

9978 

26  18  54 

3009 

Sun 

E. 

65    9  55 

9966 

63  39    0 

9947 

62    7  41 

9998 

60  35  58 

9909 

6 

Fomalhaut 

W. 

82  38  31 

9784 

84  13  20 

9763 

.  85  48  36 

9744 

87  24  17 

9795 

Mara 

W. 

69  31  28 

9619 

71  10    6 

9593 

72  49  11 

9574 

74  28  42 

9554 

Saturn 

W. 

62  15    7 

9489 

63  56  36 

9471 

65  38  30 

9459 

67  20  51 

9433 

a  Pegasi 

W. 

60  29  22 

9758 

62    4  45 

9739 

63  40  43 

9705 

65  17  16 

9680 

Sun 

E. 

52  51  15 

9813 

51  17    4 

9794 

49  42  28 

9775 

48    7  27 

9756 

7 

Fomalhaut 

W. 

95  28  49 

9639 

97    6  51 

9094 

98  45  13 

9610 

100  23  54 

9596 

Mara 

W. 

82  52  55 

9460 

84  35    4 

9443 

86  17  38 

9494 

88    0  38 

9408  ! 

Saturn 

W. 

75  59  10 

9343 

77  44    7 

9395 

79  29  30 

9306 

81  15  18 

9391 

a  Pegasi 

W. 

73  28  14 

9564 

75    7  59 

9543 

76  48  12 

9599 

78  28  54 

9503 

Sun 

E. 

40    6  12 

9665 

38  28  45 

9648 

36  50  55 

9639 

35  12  43 

9615 

8 

Saturn 

W. 

90  10  23 

9911 

91  58  34 

9197 

93  47    6 

9189 

95  36    0 

9169 

Sun 

E. 

26  56  31 

9547 

25  16  23 

9538 

23  36    2 

9530 

21  55  30 

9594   ' 

12 

Sun 

W. 

29  15  41 

9369 

31     0  11 

3364 

32  44  37 

9369 

34  28  56 

9375 

' 

Spica 

E. 

62  19    0 

9046 

CO  26  38 

9059 

58  34  25 

9059 

56  42  23 

9066   ! 

13 

Sun 

W. 

43    8  10 

9414 

44  51  25 

9494 

46  34  25 

9435 

48  17  10 

9446 

Spica 

E. 

47  25  22 

9119 

45  34  41 

9193 

43  44  17 

9134 

41  54  10 

9145 
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XV. 


GKEENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

la 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^5 

and 

Noon. 

of 

lUb. 

of 

Vlh. 

of 

1X1'. 

of 

13 

Position. 

Diff. 

Diff. 

Biflf. 

Diir. 

Antares 

E. 

100  43  16 

9071 

O           1        II 

98  51  32 

9079 

O           II' 

97    0    1 

9088 

Oil' 

95    8  44 

9098 

14 

Sun 

W. 

49  59  39 

9458 

51  41  52 

9470 

56  23  47 

9463 

55    5  24 

9495 

VenuA 

W. 

31  34  10 

9S30 

33  14  41 

9543 

34  54  54 

951^7 

36  34  48 

9570 

Spica 

E. 

40    4  20 

S158 

38  14  49 

9170 

36  25  37 

9183 

34  36  44 

9197 

Antares 

K. 

85  56  11 

SlftS 

84    6  31 

9164 

82  17    9 

9176 

80  28    6 

9189 

Jupiter 

E, 

103  45  22 

9136 

101  55  21 

9151 

100    5  39 

9163 

98  16  15 

9175 

15 

Sun 

W. 

63  28  49 

9506 

65    8  31 

9581 

66  47  52 

9586 

68  26  52 

9611 

Venus 

W. 

44  49  29 

9644 

46  27  24 

9660 

48    4  58 

9675 

49  42  11 

9091 

Regulus 

W. 

28  28  47 

9957 

30  15  50 

9970 

32    2  33 

9986 

33  48  54 

9300 

Autures 

E. 

71  27  45 

9957 

69  40  42 

9971 

67  54    0 

3985 

66    739 

9300 

Jupiter 

E. 

89  14    7 

9949 

87  26  42 

8957 

85  39  39 

997] 

83  52  57 

9986 

J6 

Sun 

W. 

76  36  39 

9689 

78  13  33 

9705 

79  50    6 

9799 

81  26  17 

9738 

Venus 

W. 

57  42  56 

9779 

59  18    1 

9788 

60  52  44 

9805 

62  27    6 

9891   t 

Regulus 

W. 

42  35  20 

9373 

44  19  33 

9389 

46    3  24 

9403 

47  46  54 

!M18  ' 

Antares 

E. 

57  21  15 

9374 

55  37    3 

9388 

53  53  12 

9403 

52    9  42 

.9419  ' 

Jupiter 

E. 

75    4  53 

9361 

73  20  22 

9375 

71  36  12 

9391 

69  52  24 

9406  1 

17 

Sun 

W. 

89  22    1 

9816 

90  56    8 

9831 

92  29  55 

9947 

94    3  22 

9669 

Venus 

W. 

70  13  41 

9901 

71  45  58 

9918 

73  17  54 

9934 

74  49  30 

9949 

Regulus 

W. 

56  19    8 

9489 

58    0  33 

9507 

59  41  37 

9591 

61  22  21 

9535 

Antares 

E. 

43  37  32 

9499 

41  56    8 

950T 

40  15    5 

9599 

38  34  22 

£35  1 

Jupiter 

E. 

61  18  53 

9483 

59  37  16 

9498 

57  56    0 

9513 

56  15    5 

9598  ' 

18. 

Sun 

W. 

101  45  48 

9936 

103  17  21 

9950 

104  48  36 

9965 

106  19  33 

9979 

Venus 

W. 

82  22  42 

3035 

83  52  24 

3039 

85  21  48 

3054 

86  50  54 

3068 

Regulus 

W. 

69  41  12 

9604 

71  20    2 

9617 

72  58  34 

9630 

74  36  48 

9643 

Spica 

W. 

15  45  51 

9635 

17  23  59 

9643 

19     1  56 

9659 

20  39  41 

9669 

Antares 

E. 

30  15  36 

9605 

28  36  48 

9618 

26  58  18 

9639 

25  20    6 

9644 

Jupiter 
a  AquilsB 

E. 

47  55  45 

9604 

46  16  55 

9619 

44  38  26 

9634 

43    0  17 

9649 

E. 

85  41  17 

3395 

84  17  34 

3349 

82  54  11 

3360 

81  31    9 

."EIRO 

19 

Sun 

W. 

113  50    2 

3045 

115  19  19 

3056 

116  48  20 

3070 

118  17    6 

3089 

Venus 

W. 

94  12    9 

3136 

95  39  35 

3J48 

97    6  46 

3161 

98  33  42 

3174 

Regulus 

W. 

82  43  41 

9704 

84  20  15 

9716 

85  56  33 

9798 

87  32  36 

9739 

Spica 

W. 

28  44  57 

9715 

30  21  17 

9795 

31  57  23 

9736 

33  33  15 

«747 

Jupiter 
a  AquilsB 

E. 

34  54  41 

97»7 

33  18  37 

9743 

31  42  54 

9760 

30    733 

9778 

E. 

74  41  50 

348B 

73  21  14 

8515 

72    1    6 

3541 

70  41  27 

3567 

ao 

Spica 

W. 

41  29    9 

9798 

43    3  40 

9807 

44  37  59 

9616 

46  12    6 

9895 

a  Aquile 

E. 

64  11    4 

3796 

62  54  44 

3763 

61  39    3 

3801 

60  24    2 

3813 

21 

Spica 

W. 

53  59  46 

9860 

55  32  45 

9877 

57    5  33 

9885 

58  38  11 

9899 

a  Aquils 

E. 

54  20  17 

4088 

53  10    4 

4149 

52    0  49 

4913 

50  52  35 

«60 

Fomalhaut 

E. 

75    7  12 

3190 

73  40  51 

3904 

72  14  46 

3917 

70  48  57 

3931 

Mars 

E. 

90  38  24 

9969 

89    7  23 

3970 

87  36  3J) 

9978 

86    5  53 

9985 

Saturn 

E. 

93  39    1 

9869 

92    5  54 

9871 

90  32  58 

9879 

89    0  12 

9887 

22 

Spica 

W. 

66  18  59 

9999 

67  50  41 

9935 

69  22  15 

9949 

70  53  41 

9948 

Antares 

W. 

20  24  30 

9997 

21  56  14 

9935 

23  27  49 

9941 

24  59  16 

9946 

Fomalhaut 

E. 

63  44  17 

3311 

62  20  18 

3398 

60  56  39 

3346 

59  33  21 

3366 

XVI. 
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GEEEMWICH  MEAN  TIME. 

LUNAR  DI8TANCES. 

-S.- 
•^^ 

star's  Nama 

P.L. 

P.L. 

P.L. 

P.L. 

aad 

Midniffht. 

of 

XVh. 

of 

xvnp». 

of 

XXP». 

of 

1^ 

13 

Position. 

o 

Diff. 

DifCl 

Diff. 

Diff. 

Antares 

E. 

93  17  42 

9106 

O          1        If 

91  26  55 

3116 

Oil' 

89  36  24 

3199 

87  46    9 

8140 

14 

Sun 

W. 

56  46  44 

3509 

58  27  45 

9593 

60    8  26 

9538 

61  48  47 

855! 

VenuB 

W. 

38  14  24 

aS84 

39  53  41 

9599 

41  32  37 

9614 

43  11  13 

8639 

Spica 

£. 

32  48  12 

S810 

31    0    0 

3U9& 

29  12  10 

9940 

27  24  42 

3356 

AjQtares 

E. 

78  39  22 

S909 

76  50  57 

9916 

75    2  53 

3399 

73  15    9 

334;) 

Jupiter 

E. 

96  27  10 

S168 

94  38  24 

3901 

92  49  58 

9914 

91     1  52 

33U9 

15 

Sun 

W. 

70    5  32 

9896 

71  43  51 

9643 

73  21  48 

3658 

74  59  24 

3674 

Venus 

W. 

51  19    3 

9707 

52  55  33 

3733 

54  31  42 

9739 

56    7  30 

3756 

Regulus 

W. 

35  34  54 

9314 

37  20  33 

9399 

39    5  50 

3344 

40  50  46 

3359 

Antares 

E. 

64  21  39 

S315 

62  36    1 

3399 

60  50  44 

3344 

59    5  49 

8359 

Jupiter 

£. 

82    637 

9900 

80  20  38 

9315 

78  35    1 

8331 

76  49  46 

8946 

16 

Sun 

W. 

83    2    7 

9753 

84  37  36 

3760 

86  12  45 

8786 

87  47  33 

8800 

Venus 

W. 

64    1    7 

9837 

65  34  47 

9853 

67    8    6 

3869 

68  41    4 

3886 

ReguluB 

W. 

49  30    3 

S433 

51  12  50 

9446 

52  55  17 

9463 

54  37  23 

8477 

Antares 

E. 

50  26  34 

9433 

48  43  47 

9448 

47    1  21 

3463 

45  19  16 

8478 

Jupiter 

E. 

68    8  58 

S489 

66  25  54 

9437 

64  43  12 

9453 

63    0  52 

3467 

17 

Sun 

W. 

95  36  30 

9^77 

97    9  18 

3899 

98  41  47 

9907 

100  13  57 

3998 

Venus 

W. 

76  20  47 

9965 

77  51  44 

9980 

79  22  22 

3995 

80  52  41 

3009 

Regulus 

W. 

63    2  46 

9548 

64  42  51 

9563 

66  22  37 

8577 

68    2    4 

3591 

Antares 

E. 

36  53  58 

3550 

35  13  54 

3564 

33  34    9 

8577 

31  54  43 

3591 

Jupiter 

E. 

54  34  31 

3543 

52  54  18 

3559 

51  14  26 

8574 

49  34  55 

3589 

18 

Sun 

W. 

107  50  12 

9993 

109  20  34 

3005 

110  50  40 

3019 

112  20  29 

3033 

Venus 

W. 

88  19  43 

3089 

89  48  15 

3096 

91  16  29 

3110 

92  44  27 

313:) 

Reffulus 

W. 

76  14  44 

9665 

77  52  23 

8668 

79  29  46 

8681 

81    6  52 

9603 

Spica 

W. 

22  17  12 

9679 

23  54  30 

9688 

25  31  34 

8693 

27    8  23 

3704 

Aiitares 

E. 

23  42  11 

9657 

22    4  34 

8670 

20  27  14 

3683 

18  50  n 

3695 

Jupiter 

E. 

41  22  29 

9664 

39  45    1 

9680 

38    7  54 

8695 

36  31    7 

3710 

a  Aquilffi 

E. 

80    8  30 

3400 

78  46  14 

3431 

77  24  21 

3443 

76    2  53 

3465 

19 

Sun 

W. 

119  45  37 

3006 

121  13  53 

3106 

122  41  55 

3118 

124    9  43 

3139 

Venus 

W. 

100    0  22 

3186 

101  26  48 

3198 

102  53    0 

3309 

104  18  58 

3931 

Regulus 

W. 

89    8  24 

9750 

90  43  58 

9761 

92  19  17 

8771 

93  54  23 

3783 

Spica 

W. 

35    8  53 

9757 

36  44  17 

9767 

38  19  28 

8778 

39  54  25 

3788 

Jupiter 

E. 

28  32  36 

9796 

26  58    3 

9816 

25  23  56 

8838 

23  50  17 

3861 

a  AquilBB 

E. 

69  22  17 

3507 

68    339 

3696 

66  45  33 

3658 

65  28    1 

3691 

20 

Spica 

W. 

47  46    1 

3835 

49  19  44 

9843 

50  S3  16 

9858 

52  26  37 

3861 

a  Aquilffi 

E. 

59    9  44 

3886 

• 

57  56  10 

3931 

56  43  22 

3981 

55  31  24 

4033 

21 

Spica 

W. 

60  10  40 

9900 

61  42  59 

9908 

63  15    8 

3915 

64  47    8 

3933 

a  Aquile  . 

E. 

49  45  24 

4354 

48  39  21 

4434 

47  34  30 

4518 

46  30  54 

4611 

Fomalhaut 

E. 

69  23  25 

3347 

67  58  11 

3361 

66  33  14 

3977 

65    8  36 

3394 

Mars 

E. 

84  35  22 

3993 

83    5    1 

3001 

81  34  49 

3008 

80    4  46 

3015 

Saturn 

E. 

87  27  36 

3894 

85  55    9 

9901 

84  22  52 

3909 

82  50  44 

8916 

22 

Spica 

W. 

72  24  59 

3954 

73  56    9 

9961 

75  27  11 

2966 

76  58    6 

3979 

Antares 

W. 

26  30  36 

3953 

28    1  48 

3959 

29  32  52 

3965 

31    3  49 

3970 

Fomalhaut 

E. 

58  10  26 

3386 

56  47  54 

3408 

55  25  46 

3431 

54    4    4 

3455 
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GREENWICH  MEAN  TIME. 

1 

1 

LUNAB  DISTANCES. 

1 

1^ 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

Illli. 

of 

Vlh. 

of 

ixi». 

of 

1^ 

22 

Position. 

mff. 

Diff. 

Diff. 

Diif. 

1 

Mars 

E. 

O          /        n 

78  34  52 

3099 

O           /         // 

77    5    7 

3099 

75  35  30 

3036 

74    6    2 

3043 

.  Satuni 

E. 

81  18  46 

9993 

79  46  56 

9930 

78  15  15 

9936 

76  43  42 

S943 

a  Pegasi 

E. 

85  12  34 

3135 

83  45    7 

3143 

82  17  50 

3153 

80  50  43 

3J59 

23 

Spica 

W. 

78  28  54 

9977 

79  59  35 

9983 

81  30    9 

9989 

83    0  36 

99U3 

Antares 

W. 

32  34  39 

9976 

34    5  22 

9981 

35  35  58 

9986 

37    6  28 

9999 

, 

Jupiter 

W. 

16  18    0 

3147 

17  45  13 

3199 

19  12  56 

3103 

20  41    2 

30e6 

Fomalhaut 

E. 

52  42  50 

3480 

51  22    4 

3508 

50    1  49 

3537 

48  42    6 

3566 

Mara 

E. 

66  40  41 

3074 

65  12    0 

3080 

63  43  26 

3086 

62  14  59 

3099 

Saturn 

E. 

69    7  57 

9073 

67  37  10 

9979 

66    6  31 

9984 

64  35  58 

9989 

a  Pegasi 

E. 

73  37  37 

3903 

72  11  31 

3913 

70  45  37 

3999 

69  19  54 

3931 

24 

Antares 

W. 

44  37  24 

3014 

46    7  19 

3019 

47  37    8 

3033 

49    6  .52 

3097 

Jupiter 

W. 

28    4  38 

3058 

29  33  39 

3056 

31    2  43 

3054 

32  31  49 

3054 

Mara 

E. 

54  54  34 

3191 

53  26  50 

3197 

51  59  13 

3133 

50  31  43 

3139 

Saturn 

E. 

57    4  51 

3014 

55  34  56 

3019 

54    5    7 

3093 

52  35  23 

3096 

a  Pegasi 

E. 

62  14  20 

3987 

60  49  53 

3999 

59  25  40 

3319 

58     1  42 

3395 

25 

Antai-es 

W. 

56  34  23 

3044 

58    3  41 

3047 

59  32  55 

3051 

61    2    5 

3053 

Jupiter 

W. 

39  57  20 

3056 

41  26  24 

3056 

42  55  28 

3056 

44  24  31 

3056 

Mars 

E. 

43  16    5 

3170 

41  49  20 

3178 

40  22  44 

3185 

38  56  17 

3199 

Saturn 

E. 

45    8    5 

3049 

43  38  53 

3053 

42    9  46 

3057 

40  40  44 

3061 

a  Pesasi 
a  Arietis 

E. 

51    6    1 

3405 

49  43  50 

3494 

48  22    1 

3445 

47    0  35 

3467 

E. 

91  38  14 

3069 

90    9  18 

3065 

88  40  26 

3069 

87  11  38 

3071 

26 

Antares 

W. 

68  27  12 

3064 

69  56    6 

3065 

71  24  58 

3067 

72  53  48 

3069 

Jupiter 

W. 

51  49  24 

3063 

53  18  19 

3063 

54  47  14 

3065 

56  16    7 

3065 

Mai*s 

E. 

31  46  30 

3941 

30  21    9 

3954 

28  56    4 

3969 

27  31  16 

3SB& 

Satuni 

E. 

33  16  47 

3089 

31  48  15 

3086 

30  19  48 

3000 

28  51  26 

3096 

a  Ai'ietis 

E. 

79  48  23 

3089 

78  19  52 

3084 

76  51  23 

3086 

75  22  56 

3088 

27 

Antares 

W. 

80  17  39 

3079 

81  46  23 

3071 

a3  15    8 

3071 

84  43  53 

3070 

Jupiter 
a  Arietis 

W. 

63  40  28 

3065 

65    9  20 

3065 

66  38  13 

3065 

68    7    6 

3064 

E. 

68    1     7 

3099 

66  32  48 

3093 

65    4  30 

3093 

63  36  12 

3094 

Aldebai'aii 

E. 

99  39  24 

3148 

98  12  13 

3148 

96  45    2 

3148 

95  17  50 

3147 

28 

Jupiter 

W. 

75  31  52 

3056 

77    0  55 

3054 

78  30    1 

3059 

79  59    9 

3049 

a  Aquilse 

W. 

47  38  23 

4590 

48  40  56 

4518 

49  44  32 

4453 

50  49    6 

4391 

a  Arietis 

E. 

56  14  40 

3091 

54  46  19 

3090 

53  17  57 

3088 

51  49  33 

3067 

Aldebaran 

E. 

88    1  32 

3141 

86  34  12 

3138 

85    6  49 

3137 

83  39  24 

3134 

29 

a  Aquiite 

W. 

56  24  38 

4143 

57  ;}3  58 

4109 

58  43  58 

4064 

59  54  35 

4099  : 

a  Arietis 

K. 

44  27    5 

3078 

42  58  28 

3075 

41  29  48 

3073 

40     1     5 

3071 

Aldebaran 

E. 

76  21  34 

3190 

74  53  49 

3116 

73  26     1 

3114 

71  58    8 

3110 

Sun 

E. 

134  24    4 

3409 

133    1  58 

3404 

131  39  46 

3396 

130  17  27 

3393 

30 

a  Aquilae 

W. 

65  55  56 

3874 

67    9  42 

3847 

68  23  56 

3891 

69  38  36 

1 
3797 

Aldeljaran 

E. 

64  37  33 

3089 

63    9  10 

3085 

61  40  42 

3080 

60  12    8 

3074 

Sun 

E. 

123  24    6 

3358 

122    1     1 

3350 

120  37  47 

3:{41 

119  14  23 

3333 

31 

<x  Aquilie 

W. 

75  57  57 

3689 

77  14  56 

3669 

78  32  16 

3650 

79  49  56 

3639 

Aldebaran 

E. 

52  47  44 

3050 

51  18  33 

3045 

49  49  16 

3040 

48  19  53 

3036 

Sun 

E. 

112  14  41 

3289 

110  50    9 

3970 

109  25  23: 

3959 

108    0  24 

3947 

XVIII. 
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GREEN  VVKJH  MEAN  TIME. 

LUNAR  DI8TAKCE8. 

93 

Star's  Name 

P.L. 

P.L 

P.L. 

P.L. 

=1 

1 

22 

and 

Midniffht. 

.if 

XVh. 

of 

XVIllii 

of 

XXP». 

of 

Positioii. 

^j 

DitT. 

• 

Dlif. 

Diff. 

Diff. 

Mars 

E. 

Q           t        II 

72  36  42 

3049 

O          /        1' 

71    7  30 

3056 

09  38^26 

3069 

Oil! 

68    9  30 

3068 

Saturn 

E. 

75  12  18 

9949 

73  41     1 

9955 

72    9  52 

9969 

70  38  51 

9967 

1 

1 

a  Pegasi 

E. 

7^  23  45 

3168 

77  56  57 

3J77 

76  30  20 

3185 

75    3  53 

3194 

23 

Spica 

W. 

84  30  57 

S999 

86    1  11 

3003 

87  31  20 

3008 

89    1  23 

3013 

Antares 

W. 

38  36  51 

9997 

40    7    8 

3001 

41  37  19 

3006 

43    7  24 

3010 

Jupiter 

W. 

2-i    9  26 

3078 

23  38    2 

3071 

25    6  47 

3065 

26  35  40 

3060 

Foinalhaut 

E. 

47  22  57 

3609 

46    4  25 

3639 

44  46  33 

3678 

43  29  23 

3791 

Mars 

E, 

60  46  40 

3098 

59  18  28 

3104 

57  50  23 

3110 

56  22  25 

3115 

, 

Saturn 

E. 

63    5  32 

9994 

61  35  12 

3000 

60    4  59 

3005 

58  34  52 

3009 

a  Pegasi 

E. 

67  54  22 

3949 

66  29    2 

3953 

65    3  55 

3964 

63  39    1 

3975 

24 

Antares 

W. 

50  36  31 

3030 

52    6    6 

3034 

53  35  36 

3038 

55    5    2 

3049 

Jupiter 

W. 

34    0  55 

3053 

a5  30    2 

3054 

36  59    8 

3054 

38  28  14 

3054 

Mars 

E. 

49    4  21 

3145 

47  37    6 

3151 

46    9  58 

3158 

44  42  58 

3163 

Saturn 

E. 

51     5  45 

3039 

49  36  12 

3096 

48    6  44 

3041 

46  37  22 

3045 

a  Pegasi 

E. 

56  37  59 

3338 

55  14  32 

3354 

53  51  23 

3370 

52  28  32 

3387 

25 

Antares 

W. 

62  31  12 

3056 

64    0  16 

3058 

65  29  17 

3000 

66  58  16 

3069 

Jupiter 

W. 

45  53  32 

3059 

47  22  32 

3060 

48  51  30 

3061 

50  20  27 

3061 

Mars 

E. 

37  29  58 

3900 

m   3  49 

3909 

34  37  51 

3919 

33  12    4 

3930 

Saturn 

E. 

39  11  47 

3065 

37  42  55 

3069 

36  14    7 

3073 

34  45  24 

3078 

a  Pegasi 

E. 

45  39  34 

3491 

44  19    0 

3516 

42  58  54 

3545 

41  39  20 

3576   1 

a  Arietis 

E. 

85  42  53 

3073 

84  14  11 

3076 

82  45  32 

3078 

81  16  56 

3081   ' 

1 

26 

Antares 

W. 

74  22  36 

3069 

75  51  23 

3070 

77  20    9 

3071 

78  48  54 

3071 

Jupiter 

W. 

57  45    0 

3065 

59  13  52 

3065 

60  42  44 

3065 

62  11  36 

3065 

Mars 

E. 

26    6  47 

3304 

24  42  40 

3396 

23  18  59 

3354 

21  55  50 

3386 

Saturn 

E. 

27  23  11 

3101 

25  55    3 

3107 

24  27    2 

3114 

22  59  10 

3199 

a  Arietis 

E. 

73  54  32 

3080 

72  26    9 

3090 

70  57  47 

3091 

69  29  27 

3091 

1 

27 

Antares 

W. 

86  12  39 

3070 

87  41  25 

3069 

89  10  13 

3068 

90  39    2 

1 
3066  1 

Jupiter 
a  Arietis 

W. 

69  36    0 

3063 

71    4  55 

3061 

72  33  52 

3060 

74    2  51 

3058 

E. 

62    7  55 

3093 

60  39  37 

3093 

59  11  19 

3099 

57  43    0 

3091  ; 

Aldebaran 

E. 

93  50  37 

3146 

92  23  23 

3144 

90  56    7 

3143 

89  28  50 

3143 

28 

Jupiter 
a  Acj^uilffi 
a  Arietis 

W. 

81  28  21 

3047 

82  57  36 

3043 

84  26  55 

3039 

85  56  19 

3036 

W. 

51  54  35 

4335 

53    0  55 

4989 

54    8    4 

4933 

55  15  59 

4186 

E. 

50  21    8 

3086 

48  52  41 

3083 

47  24  11 

3089 

45  55  39 

3080 

Aldebaran 

E. 

82  11  56 

3133 

80  44  26 

3199 

79  16  52 

3197 

77  49  15 

3194 

29 

a  Aquilee 

W. 

61    5  46 

3995 

62  17  31 

3961 

63  29  49 

3930 

64  42  38 

3909 

a  Arietis 

E. 

38  32  20 

3069 

37    3  32 

3066 

35  34  41 

3063 

34    5  46 

3060 

Aldebaran 

E. 

70  30  11 

3106 

69    2    9 

3109 

67  34    2 

3098 

66    5  50 

3094 

Sun 

E. 

128  55    2 

3386 

127  32  30 

3379 

126    9  50 

3379 

124  47    2 

3365 

30 

a  Aquilee 

W. 

70  53  41 

3774 

72    9  10 

3751 

73  25    3 

3799 

74  41   19 

3709 

Aldebaran 

E. 

58  43  27 

3070 

57  14  41 

3065 

55  45  48 

3060 

54  16  49 

3055 

Sun 

E. 

117  50  49 

3393 

116  27    4 

3313 

115    3    8 

3304 

113  39    1 

3993 

31 

a  Aquilie 

W. 

81    7  56 

3615 

82  26  14 

3598 

83  44  51 

3581 

85    3  46 

avK) 

Aldebai-an 

E. 

46  50  25 

3039 

45  20  52 

3098 

43  51  14 

3096 

42  21  33 

3093 

Sun 

E. 

106  35  11 

3935 

105    9  43 

3i2S» 

103  44    0 

3909 

102  18    1 

3195 
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AT  GREENWICH  APPARENT  NOON. 


1 

1 

o 

s 

5 

•S 

«-t 

<M 

o 

o 

>i 

>l 

& 

1 

Wed. 

Thur. 

2 

Frid. 

3 

Sat. 

4 

Sun. 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat. 

11 

Sun. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

Sun. 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

Sun. 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

Sat. 

32 

THE  SUN'S 


Apparent 
Bight  AscoDRiou. 

DifF.  for 
1  honr. 

h      in       H 

8  46  51.08 
8  50  43.63 
8  54  35.58 

■ 

9.702 
9.678 
9.653 

8  58  26.94 

9  2  17.72 
9    6    7.92 

9.6^ 
9.604 
9.580 

9    9  57.54 
9  13  46.58 
9  17  35.04 

9.555 
9.531 
9.507 

9  21  22.92 
9  25  10.21 
9  28  56.93 

9.483 
9.459 
9.435 

9  32  43.08 
9  36  28.67 
9  40  13.72 

9.4  P^j 
9.389 
9.366 

9  43  58.23 
9  47  42.20 
9  51  25.64 

9.343 
9.321 
9.300 

9  55    8.57 

9  58  51.00 

10    2  32.95 

9.279 
9.259 
9.239 

10     6  14.44 
10     9  55.47 
10  13  36.07 

9.219 
9.200 
9.182 

10  17  16.25 
10  20  56.03 
10  24  35.44 

9.165 
9.149 
9.134 

10  28  14.49 
10  31  53.20 
10  35  31.58 
10  39     9.65 

9.120 
9.108 
9.092 
9.079 

10  42  47.42 

9.067 

Apparent 
Declination. 


Dlff.  for 
1  hour. 


// 


N.17  56  54.9 

17  41  33.5 

17  25  54.6 

17     9  58.8 

16  53  46.2 

16  37  17.0 

16  20  31.6 

16     3  30.4 

15  46  13.6 

15  28  41.7 

15  10  55.0 

14  52  53.7 

14  34  3S.2 

14  16  8.9 

13  57  25.9 

13  38  29.7 

13  19  20.7 

12  59  59.1 

12  40  25.4 

12  20  39.6 

12    0  42.2 

11  40  33.4 

11  20  13.5 

10  59  43.0 

10  38  2.0 

10  18  10.7 

9  57  9.6 

9  35  59.0 

9  14  39.1 

8  53  10.1 

8  31  32.4 

N.  8     9  46.3 


-38.01 
38.74 
39.46 

40.17 
40.8r 
41.55 

42.22 
42.88 
43.52 

44.14 
44.75 
45.35 

45.94 
46.57 
47.07 

47.61 
48.13 
48.65 

49.16 
49.65 
50.13 

50.60 
51.05 
51.49 

51.92 
52.34 
52.75 

53.14 
53.52 
53.89 
54.25 

-54.59 


Semi- 
diameter. 


/» 


5  48.07 
5  48.20 
5  48.33 

5  48.46 
5  48.60 
5  48.74 

5  48.89 
5  49.01 
5  49.20 

5  49.36 
5  49.53 
5  49.70 

5  49.88 
5  50.06 
5  50.24 

5  50.43 
5  50.62 
5  50.81 

5  51.01 
5  51.21 
5  51.41 

5  51.62 
5  51.83 
5  52.04 

5  52.25 
5  52.46 
5  52.67 

5  52.89 

5  53.10 

5  53.32 

5  53.54 


15  53.77 


Sidereal 
Time 
of  the 
Semi- 
diameter 
passing 

the 
Merid- 
ian. 


66.63 

66.54 
66.45 

66.36 
66.27 
66.19 

66.10 
66.01 
65.92 

65.84 
65.76 
65.68 

65.60 
65.52 
65.44 

65.37 
65.29 
65.22 

65.15 
65.08 
65.01 

64.95 
64.88 
64.82 

64.76 
64.70 
64.64 

64.59 
64.54 
64.49 
64.44 

64.40 


Bqnation  of 

Time, 

tobe 

added  to 


eubtraetsd 

from 
Appas^ent 

Time, 


m      s 

6  2.44 
5  58.44 
5  53.85 

5  48.68 
5  42.92 
5  36.57 

5  29.65 
5  22.16 
5  14.08 

5  5.43 
4  56.20 
4  46.39 

4  36.01 
4  25.07 
4  13.59 

4  1.58 
3  49.03 
3  35.95 

3  22.35 
3  8.27 
2  53.71 

2  38.68 
2  23.19 
2    7.28 

150.95 
134.22 
1  17.11 

0  59.66 
0  41.87 
0  23.75 
0    5.32 


0  13.42 


DiAfcw 
1  hour. 


8 

0.154 
0.178 
0.203 

0.227 
0.252 
0.276 

0.300 
0.324 
0.348 

0.372 
0.396 
0.420 

0.443 
0.466 
0.489 

0.512 
0.534 
0.555 

0.57C 
0.596 
0.616 

0.635 
0.654 
0.67*2 

0.689 
0.705 
0.720 

0.734 
0.748 
0.762 
0.775 

0.787 


KOTK.— Mean  Time  of  the  Semidiameter  passing  may  he  found  hy  subtraoting  0*.18  from  the  Sidereal  T\mo. 
'—  prefixed  to  the  hourly  change  of  declination,  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN 

NOON. 

- 

• 

1 

1 

• 

1 

1 

1 

1 

2 
3 

THE  SUN'S 

Equation  of 

Time, 

tobe 

subtracted 

from 

Diff.for 
1  lionr. 

8 

0.154 
0.178 
0.203 

Sidereal 

Time 

or 

RightAsoeDBiou 

of 

Mean  Sou. 

Apparent 
lUglitAficeniiion. 

DIff.  for 
1  liour. 

Apparent 
Declinfttion. 

Dlfflfor 
1  lionr. 

added  to 
Mean 
Tune. 

Wed. 

Thur. 
Frid. 

h      m       a 

8  46  50.10 
8  50  42.66 
8  54  34.62 

8 

9.702 
9.678 
9.G53 

N.17  56  58.7 
17  41  37.3 
17  25  58.5 

•r38'.0l 
38.74 
39.46 

m       8 

6     2.46 
5  58.47 
5  53.87 

h     m       H 

8  40  47.64 
8  44  44.19 
8  48  40.75 

• 

Sat. 

Sun, 

Mon. 

4 
5 

6 

8  58  26.00 

9  2  16.80 
9     6    7.02 

9.6*49 
9.604 
9.560 

17  10    2.7 
16  53  50.1 
16  37  20.9 

40.17 
40.87 
41.55 

5  48.70 
5  42.94 
5  36.60 

0.227 
0.252 
0.276 

8  52  37.30 

8  56  33.86 

9  0  30.42 

Tues. 
Wed. 
Thur. 

7 
8 
9 

9     9  56.66 
9  13  45.72 
9  17  .•M.20 

9.556 
9.532 
9.508 

16  20  35.5 
16     3  34.2 
15  46  17.4 

42.22 

42.88 
43.52 

5  29.68 
5  22.19 
5  14.11 

0.300 
0.324 
0.348 

9    4  26.98 
9     8  23.53 
9  12  20.09 

Frid. 

Sat. 

Suti, 

10 
11 
12 

9  21  22.10 
9  25     9.42 
9  28  56.17 

9.464 
9.460 
9.436 

15  28  45.5 
15  10  58.7 
14  52  57.3 

44.14 
44.75 
45.35 

5     5.46 
4  56.22 
4  46.42 

0.378 
0.396 
0.420 

9  16  16.64 
9  20  13.20 
9  24    9.75 

m 

13 
14 
15 

9  32  42.35 
9  36  27.97 
9  40  13.05 

9.413 
9.390 
9.367 

14  34  41.7 
14  16  12.3 
13  57  29.3 

45.94 
46.51 
47.07 

4  36.04 
4  25.10 
4  13.62 

0.443 
0.466 
0.489 

9  28    6.31 
9  32    2.87 
9  35  59.43 

Thur. 

Frid. 

Sat. 

16 
17 

18 

9  43  57.59 
9  47  41.60 
9  51  25.07 

9.344 
9.322 
9.30J 

13  38  33.0 
13  19  23.8 
13    0    2.1 

47.61 
48.14 
48.66 

4     1.61 
3  49.07 
3  35.98 

0.512 
0.534 
0.555 

9  39  55.98 
9  43  52.53 
9  47  49.09 

Sun, 

Mon. 

Tue^s. 

19 
20 
21 

9  55    8.03 

9  58  50.50 

10    2  32.49 

9.280 
9.260 
9.240 

12  40  28.2 
12  20  42.2 
12     0  44.7 

49.17 
49.66 
50.14 

3  22.38 
3     8.30 
2  53.73 

0.576 
0.596 
0.616 

9  51  45.65 
9  55  42.20 
9  59  38.76 

Wed. 
Thur. 
Frid. 

22 
23 
24 

10    6  14.02 
10    9  55.09 
10  13  35.73 

9.221 
9.202 
9.184 

11  40  35.7 
11  20  15.6 
10  59  44.9 

50.61 
51.06 
51.50 

2  38.71 
2  23.22 
2     7.31 

0.635 
0.654 
0.672 

10     3  35.31 
10    7  31.87 
10  11  28.42 

Sat. 

Sun, 

Mon. 

25 
26 
27 

10  17  15.95 
10  20  55.77 
10  24  35.22 

9.167 
9.151 
9.136 

10  39     3.7 

10  18  12.2 

9  57  10.9 

51.93 
52.35 
52.76 

1  50.97 
1  34.24 
1   17.13 

0.689 
0.705 
0.720 

10  15  24.98 
10  19  21.53 
10  23  18.09 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 

28 
29 
30 
31 

32 

10  tS  14.32 
10  31  53.07 
10  35  31.50 
10  39     9.62 

10  42  47.43 

9.122 
9.108 
9.094 
9.081 

9.069 

9  36    0.0 
9  14  39.8 
8  53  10.5 
8  31  32.6 

N.  8    9  46.3 

53.15 
53.53 
53.90 
54.26 

-54.60 

0  59.68 
0  41.88 
0  23.76 
0     5.32 

0.734 
0.748 
0.762 
0.775 

0.787 

10  27  14.64 
10  31  11.19 
10  35    7.74 
10  39     4.30 

10  43     0.85 

0  13.42 

NOTE.- 

■The  fi 

• 

lemidiameter  ibr  Met 

ftn  Noon  n 

lay  be  awumed  the  « 

ameastfa 

at  fiDT  Apparen 

tNooo. 

Biff,  for  1  hour. 
-l-9».8565 
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I 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 
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14 
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17 
18 

19 
20 

21 
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23 
24 

25 
26 
27 

28 
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i 


I 


213 
214 
215 

216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 

244 


THE  SUN'S 


True  LOITOITUDE. 


// 


129  16  28.2 

130  13  54.6 

131  11  22.2 

132  8  51.1 

133  6  21.2 

134  3  52.6 

135  1  25.2 

135  58  58.9 

136  56  33.8 

137  54    9.9 

138  51  47.2 

139  49  25.5 

140  47    4.9 

141  44  45.3 

142  42  26.7 

143  40    9.2 

144  37  52.7 

145  35  37.4 

146  33  23.2 

147  31   10.2 

148  28  ^.4 

149  26  47.9 

150  24  38.8 

151  22  31.2 

152  20  25.1 

153  18  20.6 

154  16  17.9 

155  14  16.9 

156  12  17.8 

157  10  20.6 

158  8  25.4 

159  6  32.2 


?J 


It 


15  49.8 
13  16.1 

10  43.6 

8  12.3 
5  42.2 
3  13.4 

0  45.9 
58  19.5 
55  54.2 

53  30.1 
51  7.2 
48  45.5 

46  24.8 
44  5.0 
41  46.2 

39  28.6 
37  12.0 
34  56.6 

32  42.2 
30  29.0 
28  17.1 

26  6.5 
23  57.3 
21  49.6 

19  43.4 
17  38.8 
15  35.9 

13  34.8 

11  35.6 

9  38.3 
7  43.0 

5  49.7 


Diff.  for 
1  hour. 


43.67 
43.62 
43.67 

43.73 
43.78 

43.83 

• 

43.88 
43.93 
43.98 

44.02 
44.07 
44.11 

44.16 
44.20 
44.25 

44.29 
44.34 
44.38 

44.43 
44.48 
44.53 

44.59 
44.65 
44  71 

44.78 
44.85 
44.92 

45.00 
45.08 
45.16 
45.24 


145.32 


LATITUDE. 


H-0.65 
0.70 
0.70 

0.69 
0.64 
0.56 

0.46 
0.34 
0.21 

-1-0.08 

^0.06 

0.19 

0.30 
0.40 
0.46 

0.50 
0.51 
0.48 

0.42 
0.36 
0.25 

0.15 
-0.03 
-hO.lO 

0.24 
0.35 
0.46 

0.51 
0.57 
0.58 
0.57 

-0.53 


Logarithm 

of  the 

RadinB  Vector 

of  the 

Earth. 


0.0063332 
.0062764 
.0062177 

.0061569 
.0060939 
.0060287 

.0059614 
.0058919 
.0058201 

.0057460 
.0056696 
.0055910 

.0055103 
.0054276 
.0053431 

.0052568 
.0051690 
.0050798 

• 

.0049893 
.0048977 
.0048051 

.0047115 
.0046171 
.0045221 

.0044263 
.0043297 
.0042323 

.0041340 
.0040348 
.0039347 
.0038336 


Diff.  for 
Ihour. 


-23.3 
24.0 
24.9 

25.8 
26.7 
27.6 

28.5 
29.4 
30.3 

31.3 
32.2 
33.1 

34.0 
34.8 
35.6 

36.3 
36.9 
37.4 

37.9 
38.4 

38.8 

39.2 
39.5 
39.8 

40.1 
40.3 
40.6 

41.0 
41.5 
42.0 
42.4 


0.00373121  -^2.9 


MOTK :  A  owTMpondB  to  the  true  equfawx  of  the  date,  k'  to  the  mean  equinox  of  Jtaaarj  Od. 


Mean  Time 

of 
Sidereal  Oh. 


h  m      8 

5  16  41.77 

5  12  45.86 

5  8  49.96 

5  4  54.05  I 

5  0  58.14 

4  57     2.23 

4  53  6.31  I 

4  49  10.40  , 

4  45  14.49  ' 


4  41  18.58 
4  37  22.67 
4  33  26.76 

4  29  30.85 
4  25  34.94 
4  21  39.03 

4  17  43.12 
4  13  47.21 
4  9  51.30 

4  5  55.39  I 
4  1  59.48  I 
3  58  3.57  i 

3  54  7.66 
3  50  11.75 
3  46  15.84 

3  42  19.93 
3  38  24.02 
3  34  28.12 

3  30  32.21 
3  26  36.30 
3  22  40.40 
3  18  44.49 


13  14  48.57 


Diff.  fw  1  hour. 
.  — 9».839« 
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GREENWICH  MEAN  TIME. 

■ 

i 

V. 

THE 

MOON'S 

1 

1 

1 

8KM1D1AMKTBR. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  rASSAOE. 

AGE. 

Noon. 

Midnight. 

Koon. 

Diffl  for 
Ihour. 

Midnight. 

Diff.  for 
1  hour. 

Diff.  for 
Ihour. 

Noon. 

1 

3 

15  12.3 
15  24.4 
15  36.4 

15  18.0 
15  31.2 
15  45.9 

55  4i'.3 

56  25.9 

57  17.3 

+K70 
2.01 
2.26 

56     2.7 

56  50.9 

57  44.9 

+r.86 

8.15 
2.33 

h      m 

17  30.6 

18  20.5 

19  15.7 

in 

1.98 
2.19 
2.41 

d 

21.6 
22.6 
23.6 

4 
5 

6 

15  53.6 

16  9.0 
16  23.3 

16     1.4 
16  16.4 
16  29.5 

58  13.2 

59  9.9 

60  2.3 

2.38 
2.31 
2.02 

58  41.8 

59  36.9 

60  25.2 

2.37 

2.19 
1.78 

20  15.8 

21  19.3 

22  23.3 

2.60 
2.67 
2.63 

24.6 
25.6 
26.6 

7 
8 
9 

16  34.9 
16  42.4 
16  44.9 

16  39.3 
16  44.3 
16  44.0 

60  44.9 

61  12.5 
61  21.4 

1.50 
40.78 
-0.05 

61     0.8 
61  19.4 
61  18.3 

1.16 
+0.37 
-0.46 

23  25.1 

6 
0  23.1 

2.50 
2.33 

27.6 

28.6 

0.3 

10 
11 
12 

16  41.9 
16  34.0 
16  22.2 

16  38.5 
16  28.4 
16  15.3 

61  10.4 
60  41.3 
59  58.1 

0.86 
1.54 
2.02 

60  57.9 
60  21.1 
59  32.9 

1.22 

1.81 
2.18 

1  17.3 

2  8.5 
2  58.1 

2.19 
2.09 
2.05 

1.3 
2.3 
3.3 

13 
14 
15 

16    8.0 
15  53.0 
15  38.3 

16    0.5 
15  45.5 
15  31.4 

59     6.1 
58  10.9 
57  17.0 

2.27 
2.30 
2.17 

58  38.5 
57  43.6 
56  51.6 

2.31 
2.25 
2.06 

3  47.3 

4  37.4 

5  28.9 

2.06 
2.11 
2.18 

4.3 
5.3 
6.3 

16 
17 
18 

15  24.9 
15  13.2 
15    3.6 

15  18.8 

15  ai 

14  59.5 

56  27.6 
55  44.8 
55    9.4 

1.93 
1.63 
1.32 

56    5.3 
55  26.2 
54  54.6 

1.78 
1.48 
1.16 

6  22.0 

7  16.0 

8  9.8 

2.24 
2.26 
2.22 

7.3 
8.3 
9.3 

19 
20 
21 

14  56.0 
14  50.5 
14  46.8 

14  53.0 

14  48.4 
14  45.6 

54  41.6 
54  21.2 
54    7.7 

1.00 
0.70 
0.43 

54  30.5 
54  13.6 
54    3.3 

0.85 
0.56 
0.30 

9    2.1 

9  51.8 

10  38.5 

2.13 
2.01 

1.88 

10.3 
11.3 
12.3 

22 
23 
24 

14  44.8 
14  44.3 
14  45.3 

14  44.4 
14  44.7 
14  46.3 

54    0.4 

53  58.7 

54  2.3 

-0.18 

+0.04 

0.25 

53  58.9 

53  59.9 

54  6.0 

-0.07 

+0.15 

0.36 

11  22.3 

12  3.8 

12  43.8 

1.77 
1.69 
1.64 

13.3 
14.3 
15.3 

25 
26 
27 

14  47.7 
14  51.5 
14  57.0 

14  49.4 

14  54.0 

15  0.3 

54  11.0 
54  25.1 
54  45.0 

0.48 
0.70 
0.96 

54  17.4 
54  34.3 
54  57.3 

0.59 
0.83 
1.09 

13  23.1 

14  2.7 

14  43.8 

1.64 
1.67 
1.76 

16.3 
17.3 
18.3 

28 
29 
30 
31 

15    4.0 
15  12.9 
15  23.6 
15  36.0 

15    8.3 
15  18.0 
15  29.6 
15  42.6 

55  11.2 

55  43.9 

56  23.1 

57  8.3 

1.22 

1.50 
1.76 
2.00 

55  26.7 

56  2.7 

56  45.0 

57  32.8 

1.36 
1.63 
1.89 
2.08 

15  27.6 

16  15.0 

17  6.7 

18  3.2 

1.90 
2.07 
2.26 
2.44 

19.3 
20.3 
21.3 
22.3 

32 

15  49.5 

15  56.5 

57  58.1 

+2.14 

58  24.0 

+2.17 

19     3.4 

2.56 

23.3 

• 
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V. 


GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

lUgbt  AacoQsion . 

Dlff. 
for  1  m. 

DocUnatioD. 

iorlm. 

Hour. 

Right  ABcensioD. 

Diffi 
for  1  m. 

Dedination. 

Difll 
for  I  m. 

WEDNESDAY  1. 

FRIDAY!  3. 

h     m      B 

8 

O          /           // 

// 

h     m      8 

8 

o       /        n 

II 

0 

I  38  56.13 

1.9651 

N.15    0  32.7 

19.767 

0 

3  21  16.07 

2.3900 

N.23  51  40J 

8.819  1 

1 

1  40  54.21 

1.9709 

15  13  17.2 

19.716 

1 

3  23  35.52 

9.^8S3 

24    0  25.7 

8.099  ' 

2 

1  42  52.64 

1.9768 

15  25  58.6 

19.664 

2 

3  25  55.47 

9.3367 

24    9    4.0 

8.578 

3 

1  44  51.43 

1.9828 

15  38  36.9 

19.611 

3 

3  28  15.93 

9.3459 

24  17  35.0 

8.455 

4 

1  46  50.58 

1.9890 

15  51  11.9 

19.556 

4 

3  30  36.89 

9.^*»38 

24  25  58.6 

8.331 

5 

1  48  50.11 

1.9953 

16    3  43.6 

19.500 

5 

3  32  58.36 

9.3600 

24  34  14.7 

8.904 

6 

1  50  50.01 

9.0015 

16  16  11.9 

19.443 

6 

3  35  20.33 

9.3703 

24  42  23.1 

&076 

7 

1  52  50.29 

9.0078 

16  28  36.8 

19.385 

7 

3  37  42.80 

9.3767 

24  50  23.8 

7.947  j 

8 

1  54  50.95 

9.0149 

16  40  58.1 

19.395 

8 

3  40    5.77 

9.3871 

24  58  16.7 

7.816 

9 

1  56  52.00 

9.0907 

16  53  15.8 

19.964 

9 

3  42  29.25 

9.3955 

25    6    1.7 

7.683 

10 

1  58  53.44 

9.0973 

17    5  29.8 

19.909 

10 

3  44  53.23 

9.4038 

25  13  38.7 

7.549  1 

11 

2    0  55.28 

9.0340 

17  17  40.1 

19.140 

11 

3  47  17.70 

9.4)90 

25  21    7.6 

7.419 

12 

2    2  57.52 

9.0407 

17  29  46.6 

19.076 

12 

3  49  42.67 

9.4903 

25  28  28.2 

7.874  ! 

13 

2    5    0.17 

9.0475 

17  41  49.2 

19.010 

13 

3  52    8.14 

9.4986 

25  35  40.5 

7.135  , 

14 

2    7    3.22 

9.0543 

17  53  47.8 

11.943 

14 

3  54  34.10 

9.4368 

25  42  44.4 

6.993 

15 

2    9    6.68 

9.0619 

18    5  42.4 

11.876 

15 

3  57    0.55 

9.4449 

25  49  39.7 

6.860 

16 

2  11  10.56 

9.0689 

18  17  32.9 

11.806 

16 

3  59  27.49 

9.4530 

25  56  26.4 

6.706  \ 

17 

2  13  14.87 

9.0753 

18  29  19.1 

11.734 

17 

4    1  54.91 

9.4611 

26    3    4.4 

6.559 

18 

2  15  19.60 

9.0894 

18  41     1.0 

11.669 

18 

4    4  22.82 

9.4699 

26    9  3a5 

6.411 

19 

2  17  24.76 

9.0896 

18  52  38.6 

11.589 

19 

4    6  51.21 

9.4771 

26  15  5a7 

6.98B 

20 

2  19  30.35 

9.0963 

19    4  11.7 

11.514 

20 

4    9  20.07 

9.4850 

26  22    4.9 

6.110 

21 

2  21  36.38 

9.1049 

19  15  40.3 

11.438 

21 

4  11  49.41 

9.4999 

26  28    6.9 

5.9S7 

22 

2  23  42.85 

9.1116 

19  27    4.3 

11.360 

22 

4  14  19.22 

9.5007 

26  33  59.7 

5.809 

23 

2  25  49.77 
THl 

9.1191 

FRSD. 

N.19  38  23.5 
iY  2. 

11.981 

23 

4  16  49.49 

SAT 

9.5084* 

URD. 

N.26  39  43i2 
iY4. 

5.646 

0 

2  27  57.14 

9.1966 

N.19  49  38.0 

11.909 

0 

4  19  20.23 

9.5161 

N.26  45  17JJ 

5.487 

1 

2  30    4.96 

9.1341 

20    0  47.7 

11.190 

1 

4  21  51.42 

9.5937 

26  50  41.7 

5.398 

2 

2  32  13.23 

9.1417 

20  11  524 

11.036 

2 

4  24  23.07 

9.5319 

26  55  56.6 

5.167 

3 

2  34  21.96 

9.1493 

20  22  52.0 

10.951 

3 

4  26  55.16 

9.53&5 

27    1     1.7 

5.004  , 

4 

2  36  31.15 

9.1571 

20  33  46.5 

10.865 

4 

4  29  27.69 

9.5458 

27    5  57.0 

4.840 

5 

2  38  40.81 

9.1649 

20  44  35.8 

10.777 

5 

4  32    0.66 

9.5531 

27  10  42.5 

4.674 

6 

2  40  50.94 

9.1797 

20  55  19.8 

10.688 

6 

4  34  34.06 

9.5609 

27  15  17.9 

4.506 

7 

2  43    1.54 

9.1806 

21    5  58.4 

10.598 

7 

4  37    7.88 

9.5679 

27  19  43^ 

4.337 

8 

2  45  12.61 

9.1884 

21  16  3L5 

10.506 

8 

4  39  42.12 

9.5749 

27  23  58.3 

4.167 

9 

2  47  24.15 

9.1963 

21  26  59.1 

10.412 

9 

4  42  16.78 

9.5810 

27  28    3.2 

3.995 

10 

2  49  36.17 

9.9044 

21  37  21.0 

10.317 

10 

4  44  51.84 

2.5877 

27  31  57.7 

3.891 

11 

2  51  48.68 

9.9196 

21  47  37.2 

10.991 

11 

4  47  27.30 

9.5943 

27  35  41.7 

3346 

12 

2  54     1.68 

9.9907 

21  57  47.5 

10.199 

12 

4  50    3.16 

9.6008 

27  39  15JJ 

3.470 

13 

2  56  15.16 

9.9987 

22    7  51.9 

10.099 

13 

4  52  39.40 

9.6079 

27  42  38.1 

3.999 

14 

2  58  29.13 

9.9368 

22  17  50.2 

9.991 

14 

4  55  16.02 

9.6133 

27  45  50.2 

3.119 

15 

3    0  43.58 

9.3450 

22  27  42.4 

9.818 

15 

4  57  53.00 

9.6194 

27  48  51.5 

9001 

16 

3    2  58.53 

9.9533 

22  37  28.4 

9.713 

16 

5    0  30.35 

9.^54 

27  51  42.0 

9.750 

17 

3    5  13.98 

9.9616 

22  47    8.0 

9.607 

17 

5    3    8.05 

9.6313 

27  54  21.5 

9Ji66 

18 

3    7  2S).92 

9.9698 

22  56  41.2 

9.499 

18 

5    5  46.10 

9.6370 

27  56  49.9 

9.381 

19 

3    9  46.36 

9.9789 

23    6    7.9 

9.390 

19 

5    8  24.49 

9.6495 

27  59    7.2 

9.196  J 

20 

3  12    3.30 

9.9665 

23  15  28.0 

9.978 

20 

5  11     3.20 

9.6478 

28    1  ia4 

9.009  ' 

21 

3  14  20.74 

9.9948 

23  24  41.3 

9.165 

21 

5  13  42.23 

9.6531 

28    3    8.3 

1.8U  \ 

22 

3  16  38.68 

9.3039 

23  3;}  47.8 

9.051 

22 

5  16  21.57 

9.6589 

28    4  51.9 

1.639 

23 

3  18  57.12 

9.3116 

23  42  47.4 

9.936 

23 

5  19    1.22 

9.6639 

28    6  24.1 

1.441 

24 

3  21  16.07 

9.3200 

N.23  51  40.1 

8.819 

24 

5  21  41.16 

9.6680 

N.28    7  44.8 

1.949  1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AeoenaioD. 

Diff. 
for  1  m. 

Deolinatiou. 

Diff. 
for  1  m. 

Hour. 

lUght  A  scensioD. 

Diff. 
for  1  m. 

Decliuation. 

Diff. 
for  1  m. 

su 

NDA' 

v:  5. 

TUESDAY  7. 

h    m      i 

8 

O          1           II 

It 

h     m      B 

8 

O           '           H 

// 

0 

5  21  41.16 

SjCKBO 

N.28    7  44.8 

1.949 

0 

7  31  49.10 

9.6639 

N.25  16  45.4 

8.355 

1 

5  24  21.38 

9.9796 

28    8  54.0 

1.057 

1 

7  34  30.02 

9.6800 

25    8  18.4 

8.544 

3 

5  27    1.87 

9.6770 

28    9  51.6 

0.863 

2 

7  37  10.70 

9.6760 

24  59  40.1 

8.731 

3 

5  29  42.62 

9.6619 

28  10  37.5 

0.668 

3 

7  39  51.14 

9.6718 

24  50  50.7 

8.917 

4 

5  32  23.62 

9UI8S4 

28  11  11.7 

0.473 

4 

7  42  31.32 

9.6675 

24  41  50.1 

9.109 

5 

5  35    4.87 

9UW94 

28  11  34.2 

0.976 

5 

7  45  11.24 

9.6639 

24  32  38.4 

9.985 

6 

5  37  46.35 

9.6099 

28  11  44.8 

+0J)78 

6 

7  47  50.90 

9.6687 

24  23  15.8 

9.467 

7 

5  40  28.05 

9.6967 

28  11  43.5 

-0.190 

7 

7  50  30.28 

9.6540 

24  13  42.3 

9.648 

8 

5  43    9.96 

9.7001 

28  11  30.4 

0.318 

8 

7  53    9.38 

9.6409 

24    3  58.0 

9.897 

9 

5  45  52.06 

9.7093 

28  11    5.4 

0.517 

9 

7  55  48.19 

9.6443 

23  54    3.0 

10.005 

10 

5  48  34.35 

9.7063 

28  10  28.4 

0.717 

10 

7  58  26.70 

9.6394 

23  43  57.4' 

10.161 

11 

5  51  16.82 

9.70W 

28    9  39.3 

0.919 

11 

8    1    4.92 

94344 

23  33  41.3 

10.356 

12 

5  53  59.45 

9.7118 

28    8  38.1 

1.191 

12 

8    3  42.&3 

9.6999 

23  23  14.7 

10.590 

13 

5  56  42i24 

9.7143 

28    7  24.8 

1.399 

13 

8    6  20.43 

9.6940 

23  12  37.8 

10.700 

14 

5  59  25.17 

9.7167 

28    5  59.4 

.   1.594 

14 

8    8  57.71 

9.6186 

23    1  50.7 

10.860 

15 

6    2    8i24 

9.7188 

28    4  21.9 

1.797 

15 

8  11  34.66 

9.6131 

22  50  53.5 

11.037 

16 

6    4  51.43 

9.7907 

28    2  32.2 

1.030 

16 

8  14  11.28 

9.60n 

22  39  46.3 

11.903 

17 

6    7  34.72 

9.7993 

28    0  30.3 

9.134 

17 

8  16  47.58 

9.6099 

22  28  29.2! 

11.368 

18 

6  10  18.11 

9.7339 

27  58  16.1 

9J«8 

18 

8  19  23.54 

9.5065 

22  17    2.2 

11.531 

19 

6  13    1.59 

9.7S58 

27  55  49.7 

9J>49 

19 

8  21  59.16 

9.5908 

22    5  25.5 

11.691 

20 

6  15  45.14 

9.7964 

27  53  11.0 

9.747 

20 

8  24  34.43 

9J>850 

21  53  39.3 

11.848  1 

21 

6  18  28.76 

9.7974 

27  50  20.0 

9.969 

21 

8  27    9.36 

9.5799 

21  41  43.7 

19.004 

22 

6  21  12.43 

9.7981 

27  47  16.8 

3.156 

22 

8  29  43.93 

9.5733 

21  29  38.8 

19.150 

23 

6  23  56.13 
MG 

9.7986 

>NDA 

N.27  44     1-3 

Ye. 

3.369 

23 

8  32  18.15 
WED 

9.5673 

NESI 

N.21  17  24.6 
)AY  8. 

19.319 

0 

6  26  39.8^ 

9.7990 

N.27  40  3a4 

3.567 

0 

8  34  52.01 

9J)613 

N.21    5    1.3 

19.463 

1 

6  29  23.61 

9.7999 

27  36  53.2 

3.779 

1 

8  37  25.51 

9JS553 

20  52  29.0 

19j619 

2 

6  32    7.36 

9.79B9 

27  33    0.8 

3.976 

2 

8  39  58.64 

9Ji499 

20  39  47.9 

19.758 

3 

6  34  51.11 

9.7990 

27  28  56.1 

4.181 

3 

8  42  31.41 

9.5431 

20  26  58.0 

19.904 

4 

6  37  34.84 

9.7986 

27  24  39.1 

4J86 

4 

8  45    3.81 

9.5360 

20  13  59.4 

13.047 

5 

6  40  18.54 

9.7981 

27  20    9.9 

4.580 

5 

8  47  35.84 

9.5308 

20    0  52.4 

13.187 

6 

6  43    2.21 

9.7973 

27  15  28.4 

4.793 

6 

8  50    7.50 

9.5946 

19  47  37.0 

13J96 

7 

6  45  45^ 

9.7963 

27  10  34.7 

4.997 

7 

8  52  38.79 

9.5183 

19  34  13.3 

13.469 

8 

6  48  29.37 

9.7959 

27    5  28.8 

5.900 

8 

8  55    9.70 

9.5191 

19  20  41.5 

13.506 

9 

6  51  12.84 

9.7938 

27    0  10.7 

5.409 

9 

8  57  40.24 

9.5058 

19    7    1.8 

13.797 

10 

6  53  56.23 

9.7994 

26  54  40.5 

5J»4 

10 

9    0  10.40 

9^4906 

18  53  14.2 

13.857 

11 

6  56  39.53 

9.7908 

26  48  58.2 

5.806 

11 

9    2  40.18 

9.4939 

18  39  18.9 

13.966 

12 

6  59  22.72 

9.7189 

26  43    3.8 

6.007 

12 

9    5    9.59 

9.4870 

18  25  15.9 

14.119 

13 

7    2    5.80 

9.7160 

26  36  57.3 

6.907 

13 

9    7  38.62 

9.4807 

18  11     5.4 

14.935 

14 

7    4  48.75 

9.7147 

26  30  38.9 

6.407 

14 

9  10    7.27 

9.4744 

17  56  47.7 

14.355 

15 

7    7  31.56 

9.7193 

26  24    8.5 

6.606 

15 

9  12  35.55 

9.4689 

17  42  22.8 

14.474  1 

16 

7  10  14.22 

9.7008 

26  17  26.2 

6.804 

16 

9  15    3.45 

9.4619 

17  27  50.8 

14.501 

17 

7  12  56.73 

9.7071 

26  10  32.0 

7.009 

17 

9  17  30.98 

9.4557 

17  13  11.9 

14.706  , 

18 

7  15  39.07 

9.^049 

26    3  26.0 

7.198 

18 

9  19  58.13 

9.4494 

16  58  26.1 

14.819 

19 

7  18  21i» 

9.7019 

25  56    8.2 

7.393 

19 

9  22  24.91 

9.4439 

16  43  33.6 

14.998 

20 

7  21     SJ21 

9.6961 

25  48  38.8 

7J)87 

20 

9  24  51.31 

9.4360 

16  28  34.7 

15.035 

21 

7  23  45.00 

9.6048 

25  40  57.8 

7.780 

21 

9  27  17.34 

9.4307 

16  13  29.4 

15.141 

22 

7  26  26.58 

9.6013 

25  33    5.2 

7.973 

22 

9  29  43.00 

9.4946 

15  58  17.8 

15.944 

23 

7  29    7J^5 

'  9.6877 

25  25    1.0 

8.165 

23 
24 

9  32    8.29 

9.4185 

15  43    0.1 

15.344 

24 

7  31  49.10 

1  9.6839 

N.25  16  45.4 

8.35& 

9  34  33i22 

9.4194 

N.15  27  36.5 

15.449 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAscension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Honr. 

RiglitAacenBion. 

Diir. 

forlm. 

Declination. 

Difl. 
forlm. 

THl 

IRSD. 

^Y  9. 

SATURDAY  11. 

b     m      8 

■ 

O         1         // 

II 

b     m       a 

n 

O          1          It 

n  ' 

0 

9  34  33.22 

3.4194 

N.15  27  36.5 

15.449 

0 

11  24  22.08 

9.1907 

N.  1  55  22.9 

17.579  1 

1 

9  36  57.78 

2.4063 

15  12    7.0 

15.539 

1 

11  26  3;U4 

9.1880 

1  37  48.7 

17.566 

2 

9  39  21.98 

3.4003 

14  56  31.8 

15.633 

2 

11  28  44.64 

9.1853 

1  20  15.0 

17J»57  ' 

3 

9  41  45.82 

9.3843 

14  40  51.0 

•15.796 

3 

11  30  55.68 

9.1697 

1    2  41.8 

17.547  ; 

4 

9  44    9.30 

9.3883 

14  25    4.7 

15.815 

4 

11  33    6.57 

9.1808 

0  45    9^ 

17.536 

5 

9  46  32.42 

3.3894 

14    9  13.2 

15.909 

5 

11  35  17.32 

9.1780 

0  27  37.5 

17.593  ; 

6 

9  48  55.19 

9.3766 

13  53  16.5 

15J)87 

6 

11  37  27.93 

9.1757 

N.  0  10    6.6 

17.5C7  ; 

7 

9  51  17.61 

9.3708 

13  37  14.8 

16.069 

7 

11  39  38.40 

9.1735 

S.  0    7  23.3 

17.489 

8 

9  53  39.69 

9.3651 

13  21     8.2 

16.150 

8 

11  41  48.75 

9.1715 

0  24  52.1 

17.47D 

9 

9  56    1.42 

9.3593 

13    4  56.8 

16.998 

9 

11  43  58.98 

9.1695 

0  42  19.7 

17.449 

10 

9  58  22.81 

9.3537 

12  48  40.8 

16.304 

10 

11  46    9.09 

9.1675 

0  59  46.0 

17.497 

]] 

10    0  43.86 

9.3480 

12  32  20.3 

16.377 

11 

11  48  19.08 

9.1656 

1   17  \QS^ 

17.403 

12 

10    3    4.57 

9.3494 

12  15  55.5 

16.448 

12 

11  50  28.96 

9.1638 

I  34  34.3 

17.377 

13 

10    5  24.95 

9.3370 

11  59  26.5 

16.517 

13 

11  52  38.74 

9.1699 

1  51  56.1 

17.348 

14 

10    7  45.01 

9.3316 

11  42  53.4 

16.584 

14 

.11  54  48.43 

9.1607 

2    9  16.1 

17.318 

15 

10  10    4.74 

9.3909 

11  26  16.4 

16.648 

15 

11  56  58.02 

9.1.'»1 

2  26  34.3 

17.967 

16 

10  12  24.15 

9.3909 

11    9  35.6 

16.711 

16 

11  59    7.52 

9.1577 

2  43  50.6 

17.953 

17 

10  14  43.25 

9.3157 

10  52  51.1 

16.771 

17 

12    1  16.94 

9.1564 

3    1     4.9 

17.991 

18 

10  17    2.03 

9.3104 

10  36    3.1 

16.838 

18 

12    3  26.29 

9.1559 

3  18  17.1 

17.185 

19 

10  19  20.50 

9.3053 

10  19  11.7 

16.883 

19 

12    5  35.56 

9.1540 

3  35  27.1 

17.147 

20 

10  21  38.67 

9.3003 

10    2  17.1 

16.997 

20 

12    7  44.77 

9.1590 

3  52  34.8 

17.107  ' 

21 

10  23  56.54 

9.9953 

9  45  19.3 

16.988 

21 

12    9  5;).91 

9.1518 

4    9  40.0 

17.066  ; 

22 

10  26  14.11 

9^9904 

9  28  18.5 

17.037 

22 

12  12    2.99 

9.1500 

4  26  42.7 

17.094 

23 

10  28  31.39 

9.9856 

IDAl 

N.  9  11  14.8 
'  10. 

17.064 

23 

12  14  12.02 

SU] 

9.1501 

MDAl 

8.  4  43  42.9 

:  12. 

160180 

0 

10  30  48.38 

9.9806 

N.  8  54    8.4 

17.198 

0 

12  16  21.01 

9.1404 

S.  5    0  40.3 

16.934 

1 

10  33    5.09 

9.97«9 

8  36  59.4 

17.171 

1 

12  18  29.95 

9.1488 

5  17  34.9 

16.887  I 

2 

10  35  21.52 

9.9715 

8  19  47.9 

17^213 

2 

12  20  38.86 

9.1489 

5  34  26.7 

16.838  , 

3 

10  37  37.67 

9JKM0 

8    2  34.0 

17.3S0 

3 

12  22  47.73 

9.1476 

5  51  15.5 

16.787 

4 

10  39  53.55 

9.9695 

7  45  17.9 

17.965 

4 

12  24  56.57 

9.1479 

6    8     1.2 

16.736 

5 

10  42    9.17 

9.9589 

7  27  59.8 

17J18 

5 

12  27    5.39 

9.1468 

6  24  43.8 

16UJ83 

6 

10  44  24.53 

9.3538 

7  10  39.7 

17A51 

6 

12  29  14.19 

9.1466 

6  41  23.2 

16.699 

7 

10  46  39.63 

9.9406 

6  53  17.7 

17.381 

7 

12  31  22.98 

9.1464 

6  57  .59.3 

16.579 

S 

10  48  54.48 

9.9455 

6  a5  54.0 

17.407 

8 

12  33  31.76 

9.1463 

7  14  31.9 

16J>14 

9 

10  51    9.09 

9.9415 

6  18  28.8 

17.433 

9 

12  35  40.5;) 

9.1463 

7  31     1.0 

16.455 

JO 

10  53  23.46 

9.9375 

6    1    2.1 

17.456 

10 

12  37  49.30 

9.1469 

7  47  26.5 

16J94  < 

11 

10  55  37.59 

9.9336 

5  43  34.1 

17.478 

11 

12  39  58.08 

9.1463 

8    3  48.3 

16.339 

12 

10  57  51.49 

9.9998 

5  26    4.8 

17.497 

12 

12  42    ^m 

9.1465 

8  20   a4 

16.969 

13 

11    0    5.16 

9.9960 

5    8  34.5 

17.513 

13 

12  44  15.66 

9.1468 

8  36  20.6 

16.904 

14 

11    2  18.61 

9.9994 

4  51    3.2 

17.599 

14 

12  46  24.48 

9.1471 

8  52  30.9 

16.138 

15 

11    4  31.85 

9.9189 

4  33  31.0 

17.549 

15 

12  48  33.31 

9.1474 

9    8  37.2 

16.071 

16 

11    6  44.88 

9.9154 

4  15  58.1 

17.553 

16 

12  50  42.17 

9.1479 

9  24  39.4 

16.009 

17 

11    8  57.70 

9.9119 

3  58  24.6 

17.569 

17 

12  52  51.06 

9.1485 

9  40  37.4 

15.939  . 

18 

11  11  10.31 

9.9085 

3  40  50.6 

17.570 

18 

12  54  59.99 

9.1499 

9  56  31.2 

15.861   1 

19 

11  13  22.72 

9.9053 

3  23  16.2 

17.575 

19 

12  57    8.96 

9.1498 

10  12  20.7 

15.7V  1 

20 

11  15  34.95 

9.9093 

3    5  41i> 

17.5T7 

20 

12  59  17.97 

9.1505 

10  28    5.7 

15.719 

21 

11  17  47.00 

9.1993 

2  48    6.9 

17.579 

21 

13    1  27.02 

9.1513 

10  43  46.2 

15.637 

22 

11  19  58.87 

9.1963 

2  30  32.1 

17.579 

22 

13    3  36.13 

9.1599 

10  59  22.1 

15..'i60  I 

23 

11  22  10.56 

9.1934 

2  12  57.4 

17.577 

23 

13    5  45.29 

9.1539 

11  14  53.4 

15.489 

24 

11  24  22.06 

9.1907 

N.  1  55  22.9 

17.579 

24 

13    7  54.51 

9.1549 

S.11  30  20.0 

15.403 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RifichtAscenaioD. 

Diff. 
fori  ID. 

DeolinatioD. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Biff, 
forlm. 

Decl&atioD. 

Diff. 
for  1  m. 

MO 

NDAl 

I  13. 

WEDNESDAY  15. 

0 

h     m      8 

13    7  54.51 

8 

9.1542 

S.11  30  20.0 

15.403 

0 

h    m      8 

14  53  24.44 

8 

2.9543 

S.21  56  43.6 

10.309 

1 

13  10    3.79 

9.1553 

11  45  41.8 

15.3^ 

1 

14  55  39.77 

2.2568 

22    6  58.3 

10.180 

2 

13  12  13.14 

9.1563 

12    0  58.7 

15.940 

2 

14  57  55.25 

2.2599 

22  17    5.2 

10.050 

3 

13  14  22.55 

9.1575 

12  16  10.6 

15.157 

3 

.   15    0  10.89 

2.2610 

22  27    4.3 

9.920 

4 

13  16  32.04 

9.1588 

12  31  17.5 

15.073 

4 

15    2  26.68 

2.9644 

22  36  55.6 

9.789 

5 

13  18  41.61 

9.1809 

12  46  19.4 

14.988 

5 

15    4  42.62 

2.2669 

22  46  39.0 

9.657 

6 

13  20  51.26 

9.1615 

13    1  16.1 

14.909 

6 

15    6  58.71 

2.9694 

22  56  14.5 

9.585 

7 

13  23    0.99 

9.1699 

13  16    7.6 

14.813 

7 

15    9  14.95 

2.9719 

23    5  42.0 

9.392 

8 

13  25  10.81 

9.1644 

13  30  53.7 

14.723 

8 

15  11  31.34 

2.2744 

23  15    1.5 

9.958 

9 

13  27  20.72 

9.1650 

13  45  34.4 

14.633 

9 

»   15  13  47.88 

2.2769 

23  24  13.0 

9.194 

10 

13  29  30.72 

9.1675 

14    0    9.7 

14.549 

10 

15  16    4.57 

9.2793 

23  33  16.4 

8.968 

11 

13  31  40.82 

9.1699 

14  14  39.5 

14.450 

11 

15  18  21.40 

9.2817 

23  42  11.6 

8.852  I 

12 

13  3;)  51.02 

9.1708 

14  29    3.7 

14.357 

12 

15  20  38.37 

2.2841 

23  50  58.-6 

8.716 

13 

13  36    1.32 

9.1796 

14  43  22.3 

lAJSm 

13 

15  22  55.49 

2.28a'» 

23  59  37;5 

8.579 

14 

13  38  11.73 

9.1744 

14  57  35.1 

14.165 

14 

15  25  12.75 

2J9888 

24    8    8.1 

8.441 

15 

13  40  22.25 

9.1769 

15  11  42.1 

14.068 

15 

15  27  30.14 

2.2910 

24  16  30;4 

8.302 

16 

13  42  32.88 

9.1781 

15  25  43.3 

13.970 

16 

15  29  47.67 

9.9933 

24  24  44.4 

8.164 

17 

13  44  43.62 

9.180O 

15  39  38.5 

13.870 

17 

15  32    5.34 

2.2956 

24  32  50.1 

8.025 

18 

13  46  54.48 

9.1890 

15  53  27.7 

13.770 

18 

15  34  23.14 

9.9978 

24  40  47.4 

7.885 

19 

13  49    5.46 

9.1840 

16    7  10.9 

13.669 

19 

15  36  41.07 

9.9999 

24  48  36.3 

7.744 

20 

13  51  16.56 

9.1861 

16  20  48.0 

13.567 

20 

15  38  59.13 

9.3020 

24  56  16.7 

7.602 

21 

13  53  27.79 

9.1889 

16  34  18.9 

13.463 

21 

15  41  17.31 

2.3041 

25    3  48.6 

7.461 

22 

13  55  39.15 

9.1904 

16  47  43.6 

13.%9 

22 

15  43  35.62 

2.3061 

25  11  12.0 

7.319 

23 

13  57  50.64 
TUI 

9.1995 

]8DA 

8.17    1    2.0 
5r  14. 

13.953 

23 

15  45  54.04 
THU 

2.3080 

RSDil 

S.25  18  26.0 
lY  16. 

7.177 

0 

14    0    2.25 

9.1947 

S.17  14  14.0 

13.147 

0 

15  48  12.58 

2.3099 

S.25  25  d3.2 

IMS 

1 

14    2  14.00 

9.1969 

17  27  19.6 

13J039 

1 

15  50  31.23 

2.3118 

25  32  30.9 

6.890 

2 

14    4  2.5.88 

9.1099 

17  40  18.7 

19.931 

2 

15  52  50.00 

2.3137 

25  89  20.0 

6.746 

3 

14    6  37.90 

9.9015 

17  53  11.3 

19.889 

3 

15  55    8.88 

2.3155 

25  46    0.4 

6.602 

4 

14    8  50.06 

9.9038 

18    5  57.3 

19.711 

4 

15  57  27.86 

9.3172 

25  52  32J2 

6.457 

5 

14  11    2.36 

9.9068 

18  18  36.6 

19.598 

5 

15  59  46.94 

2.3189 

25  58  55J2 

6.311 

6 

14  13  14.81 

9.9087 

18  31    9.1 

19.485 

6 

16    2    6.13 

2.3906 

26    5    9.5 

6.165 

7 

14  15  27.40 

9JU10 

18  43  34.8 

19.372 

7 

16    4  25.41 

9J)SI21 

26  11  15.0 

6.019 

8 

14  17  40.13 

S.9134 

18  55  538 

12JS59 

8 

16    6  44.78 

9.3236 

26  17  11.8 

5.873 

9 

14  19  53.01 

9J}]5» 

19    8    5.9 

12.143 

9 

16    9    4.24 

2.3250 

26  22  59.8 

5,797 

10 

14  22    6.04 

9.2184 

19  20  11.0 

12.097 

10 

16  11  23.78 

2.3963 

26  28  39.0 

5.579 

11 

14  24  19.22 

9.9900 

19  32    9.1 

11.910 

11 

16  13  43.40 

9.3977 

26  34    9.3 

5.432 

12 

14  26  32.55 

9.9934 

19  44    0.2 

11.799 

12 

16  16    3.10 

2.3289 

26  39  30.8 

5^384 

13 

14  28  46.03 

9J99SO 

19  55  44J2 

11673 

13 

16  18  22.87 

2.3301 

26  44  43.4 

5.136 

14 

14  30  59.66 

9.9985 

20    7  21.0 

IIJ^S 

14 

16  20  42.71 

2.3312 

26  49  47.1 

4.986 

15 

14  33  13.45 

9.9311 

20  18  50.5 

11.432 

15 

16  23    2.61 

2.3322 

26  54  42.0 

4.841 

16 

14  35  27.39 

sjnm 

20  30  12.8 

11.311 

16 

16  25  22.57 

2^1332 

26  59  28.0 

4.609 

17 

14  37  41.48 

2J9361 

20  41  27.8 

11.188 

17 

16  27  42.59 

2.3341 

27    4    5.0 

4.542  J 

18 

14  39  55.72 

9.9387 

20  52  35.4 

11.065 

18 

16  30    2.66 

2.3348 

27    8  33.0 

4.393 

19 

14  42  10.12 

9.9412 

21    3  35.6 

10.941 

19 

16  32  22.77 

2.3355 

27  12  52.1 

4.244 

20 

14  44  24.67 

9J9438 

21  14  28.3 

10.816 

20 

16  34  42.92 

2.3362 

27  17    2.3 

4.095 

21 

14  46  39.38 

9.9464 

21  25  13.5 

10.691 

21 

16  37    3.12 

2.3369 

27  21    3.5 

3.945 

22 

14  48  54.24 

9.9490 

21  35  51.2 

10.564 

22 

16  39  23.35 

2.3374 

27  24  55.7 

3.795  • 

23 

14  51    9Jie 

9.9517 

21  46  21.2 

10.437 

23 

16  41  43.60 

2.3378 

27  28  38i) 

3.646  ! 

24 

14  53  24.44 

9.9543 

S.21  56  43.61 

10.309 

24 

16  44    3.88 

2.3382 

S.27  32  ia2 

3.497 
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'^ 

GREENWICH  MEAN  TIME. 

1 

1 

1 

■^ — — ■                                                                                                                                     ^                                                                                                                                                                 1 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Kight  Ascension. 

Diff. 
for  1  m. 

DeoUnation. 

Diff. 
for  1  m. 

Hour. 

Bight  Asoensiou. 

Diff. 
for  1  m. 

1 

Diff. 
forlm. 

4* 

FR 

IDA'S 

"  17. 

SUNDAY  19. 

i 

h     m      s 

B 

O          /           // 

// 

h     m      8 

8 

—     _P  ->  '       " 

10 

0 

16  44    3.88 

9.33d9 

S.27  32  13.2 

3.497 

0 

18  35    5.70 

9.9563 

S.27  29  35.8 

3.461 

1 

16  46  24.18 

2.3384 

27  35  38.5 

3.346 

1 

18  37  20.97 

9.3536 

27  26    2.9 

3.615 

2 

16  48  44.49 

9.3386 

27  38  54.7 

3.195 

2 

18  39  36.03 

9.9499 

27  22  22.0 

3.746  1 

3 

16  51    4.81 

a.3387 

27  42     1.9 

.3.045 

3 

18  41  50.87 

9.9455 

27  18  33.1 

3Jm 

4 

16  53  25.13 

2.3387 

27  45    0.1 

9.895 

4 

18  44    5.49 

3J9417 

27  14  3a3 

4M4  1 

5 

16  55  45.45 

3.3387 

27  47  49.3 

9.746 

5 

18  46  19.87 

3.3378 

27  10  31.5 

4.146  , 

6 

16  58    5.77 

3.3386 

27  50  29.6 

9.596 

6 

18  48  34.02 

3.3339 

27    6  18.8 

4.277 

7 

17    0  26.08 

3.3383 

27  53    0.8 

9.445 

7 

18  50  47.94 

3.3300 

27     1  58.3 

4.406  ' 

8 

17    2  46.37 

3.3379 

27  55  23.0 

9.995 

8 

18  53    1.62 

3.3359 

26  57  30.1 

4.535 

9 

17    5    6.63 

3.3375 

27  57  36.2 

9.145 

9 

18  55  15.05 

3.3318 

26  52  54.1 

4.664 

10 

17    7  26.87 

3.3371 

27  59  40.4 

1.996 

10 

18  57  28.24 

3.9178 

26  48  10.4 

4.799 

11 

17    9  47.08 

3.336ft 

28     1  35.6 

1.846 

11 

18  59  41.18 

9.9137 

26  43  19.1 

4.918 

12 

17  12    7.25 

3.3358 

28    3  21.9 

1.696 

12 

19    1  53.88 

9.9005 

26  38  20.2 

5.045 

13 

17  14  27.38 

3.3351 

28    4  59.1 

1.546 

13 

19    4    6.32 

9.9059 

26  33  13.7 

5.171 

14 

17  16  47.46 

3.3343 

28    6  27.4 

1.397 

14 

19    6  18.51 

9.9010 

26  27  59.7 

5.295 

15 

17  19    7.49 

3.3333 

28    7  46.7 

1.947 

15 

19    8  30.44 

9.1967 

26  22  38.3 

5.418 

]6 

17  21  27.46 

3m)333 

28    8  57.1 

1.098 

16 

19  10  42.11 

9.1993 

26  17    9.5 

5.549 

17 

17  23  47.37 

3U»13 

28    9  58.5 

0.949 

17 

19  12  53.51 

3.1878 

26  11  33.3 

5.664 

18 

17  26    7.22 

3.3303 

28  10  51.0 

0.801 

18 

19  15    4.65 

9.1834 

26    5  49.8 

5.786 

19 

17  28  2&.99 

3.3389 

28  11  34.6 

0.659 

19 

19  17  15.52 

9.1789 

25  59  59.0 

5.907  1 

20 

17  30  46.68 

3.3375 

28  12    9.3 

0.504 

20 

19  19  26.12 

9.1745 

25  54    1.0 

6JM 

21 

17  33    6.29 

3.3361 

28  12  35.1 

0.356 

21 

19  21  36.46 

9.1700 

25  47  55.9 

6.144 

22 

17  35  25.81 

3.3945 

28  12  52.0 

0.908 

22 

19  23  46.52 

9.1654 

25  41  43.7 

6.963 

23 

17  37  45.23 
SATl 

3.3938 
URDJ 

S.28  13    0.1 
LY  18. 

-0.061 

23 

19  25  56.31 
MO 

9.1606 

NDA1 

S.25  35  24.4 
f  20. 

6.381 

0 

17  40    4.55 

3.3311 

S.28  12  59.3 

+0.087 

0 

19  28    5.82 

[  9.1.569 

S.25  28  58.01 

6.486 

1 

17  42  23.76 

3.3193 

28  12  49.7 

0.933 

1 

19  30  15.05 

9.1515 

25  22  24.7 

6.613 

2 

17  44  42.87 

3.3176 

28  12  31.3 

0.379 

2 

19  32  24.00 

9.1468 

25  15  44.5 

6.727 

3 

17  47     1.87 

3.3157 

28  12    4.2 

0.595 

3 

19  34  32.67 

9.1439 

25    8  57.5 

6.840  1 

4 

17  49  20.75 

3.3136 

28  11  28.3 

0.671 

4 

19  36  41.06 

9.1374 

25    2    3.7 

6.953  : 

5 

17  51  39.50 

3.3114 

28  10  43.7 

0.816 

5 

19  38  49.16 

9.1397 

24  55    3.2 

7.065 

6 

17  53  58.12 

9.3063 

28    9  50.4 

0.961 

6 

19  40  56.98 

3.1379 

24  47  55.9 

7.177  1 

7 

17  66  16.61 

3.3069 

28    8  48.4 

1.105 

7 

19  43    4.51 

3.1939 

24  40  42.0 

7.387  , 

8 

17  58  34.95 

9.3045 

28    7  37.8 

1.949 

8 

19  45  11.76 

9.1164 

24  33  21.5 

7.386  ' 

9 

18    0  53.15 

3.3031 

28    6  18.5 

1.393 

9 

19  47  18.72 

9.1196 

24  25  54.5 

7.504  I 

10 

18    3  11.20 

3.2996 

28    4  50.6 

1.536 

10 

19  49  25.39 

9.1067 

24  18  21.0 

70119  1 

11 

18    5  29.10 

3.3970 

28    3  14.2 

1.678 

11 

19  51  31.77 

9.1039 

24  10  41.1 

7.718 

12 

18    7  46*84 

3.3943 

28     1  29.3 

1.890 

12 

19  53  37.86 

3.0993 

24    2  54.8 

7.894  i 

13 

18  10    4.42 

3.3916 

27  59  35.8 

1.969 

13 

19  55  43.67 

9Jm3 

23  55    2.2 

7.998 

14 

18  12  21.83 

9.3S87 

27  57  a3.9 

9.103 

14 

19  57  49.18 

34)894 

23  47    3.4 

8.039 

15 

18  14  39.06 

3.3658 

27  55  23.5 

9.943 

15 

19  59  54.40 

3.0846 

23  38  58.3 

8.136 

16 

18  16  56.12 

3.3898 

27  53    4.7 

9.383 

16 

20    1  59.33 

3.0797 

23  30  47.1 

8.938  1 

17 

18  19  13.00 

3.3797 

27  50  37.5 

9J»99 

17 

20    4    3.97 

3.0749 

23  22  29.8 

sjaaa 

18 

18  21  29.69 

3.3766 

27  48    2.0 

9.661 

18 

20    6    8.32 

3.0701 

23  14    6.4 

8.440  1 

19 

18  23  46.19 

9.3734 

27  45  18.2 

9.799 

19 

20    8  12.38 

3.0659 

23    5  37.0 

8.538 

20 

18  26    2.50 

9.9703 

27  42  26.1 

9.937 

20 

20  10  16.15 

9.0603 

22  57     1.8 

8.636 

21 

18  28  18.61 

9.9668 

27  39  25.8 

3.073 

21 

20  12  19.62 

9.0554 

22  48  20.7 

8.733  ' 

22 

18  30  34.51 

9.9633 

27  36  17.3 

3.910 

22 

20  14  22.80 

9.0507 

22  39  33.8 

8.830 

1  23 

18  32  50.21 

3.3599 

27  33    0.6 

3.346 

23 

20  16  25.70 

3.0459 

22  30  41.1 

8.996 

24 

18  35    5.70 

9.3563 

S.27  29  35.8 

3.481 

24 

20  18  28.31 

2.0411 

S.22  21  42.7 

90)81 

X. 
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13T 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AeceBsion. 

Diff. 
for  1  m. 

DooliBation. 

Diff. 
for  1  m. 

Hour. 

RightAacenBioii. 

Diff. 
for  1  m. 

Declination. 

* 

Diff. 
for  1  m. 

TUI 

GSDA 

Y  21. 

THURSDAY  23. 

h     m      • 

8 

O          /          II 

II 

h      m     8 

8 

O           /            // 

ff 

0 

20  18  28.31 

8.0411 

8.22  21  42.7 

9.091 

0 

21  51  20.07 

1.6416 

S.  13  37    7.2 

13.493 

1 

20  20  30.63 

3.0969 

22  12  38.6 

0.114 

1 

21  53  10.47 

1.6385 

13  24  36.1 

13.543 

2 

20  22  32.66 

Q.0314 

22    3  29.0 

9J207 

2 

21  55    0.69 

1.6354 

13  12    2.0 

13.594 

3 

20  24  34.40 

2.0807 

21  54  13.8 

9.999 

3 

21  56  50.72 

1.6333 

12  59  24.8 

13.644 

4 

20  26  35.86 

3.0919 

21  44  53.1 

9.390 

4 

21  58  40  57 

1.8993 

12  46  44.7 

13.693 

5 

20  28  37.03 

3.0179 

21  35  27.0 

9.470 

5 

22    0  30.24 

1.6964 

12  34     1.8 

19.739 

6 

20  30  37.92 

9.0194 

21  25  55.6 

0.566 

6 

22    2  19.74 

1.8936 

12  21  16.0 

13.787 

7 

20  32  38.52 

9.0077 

21  16  18.9 

9.657 

7 

22    4    9.07 

1.8907 

12    8  27.4 

13.6:13 

8 

20  34  38.84 

9.'00E» 

21    6  36.8 

9.745 

8 

22    5  58.23 

1.6179 

11  55  36.1 

13.677 

9 

20  36  38.88 

1.9963 

20  56  49.5 

9.831 

9 

22    7  47.22 

1.6159 

11  42  42.2 

13.931 

10 

20  38  38.64 

1.9037 

20  46  57.1 

9.916 

10 

22    9  36.05 

1.8196 

11  29  45.6 

13.965 

11 

20  40  38.12 

iMn 

20  36  59.6 

lOUWl 

11 

22  11  24.73 

1.8100 

11   16  46.4 

13.007 

12 

20  42  37.33 

1.9845 

20  26  57.0 

10.085 

12 

22  13  13.25 

1.8074 

11    3  44.7 

13.040 

13 

20  44  36.26 

1.9798 

20  16  49.4 

10.167 

13 

22  15    1.62 

1.8049 

10  50  40.5 

13.090 

14 

20  46  34.91 

1.9759 

20    6  36.9 

10.348 

14 

22  16  49.84 

1.6095 

10  37  33.9 

13.1.31 

]5 

20  48  33.29 

iano7 

19  56  19.6 

10.338 

15 

22  18  37.92 

1.8009 

10  24  24.8 

13.171 

16 

20  50  31.40 

1.96G9 

19  45  57.5 

10.406 

16 

22  20  25.86 

1.7978 

10  11  ia4 

13.909 

17 

20  52  29.24 

1.9617 

19  35  30.6 

10.467 

17 

22  22  13.66 

1.7956 

9  57  59.8 

13.346 

]8 

20  54  26.81 

1.9579 

19  24  59.0 

10J)A6 

18 

22  24     1.33 

1.7934 

9  44  4a9 

13.383 

19 

20  56  24.11 

1.9568 

19  14  22.7 

10.643 

19 

22  25  48.87 

1.7919 

9  31  25.8 

13.390 

20 

20  58  21.15 

1JM85 

19    3  41.8 

10.719 

20 

22  27  36.28 

1.7891 

9  18    5.5 

13.356 

21 

21    0  17.93 

1.9443 

18  52  56.4 

10.794 

21 

22  29  23.56 

1.7871 

9    4  43.1 

13.391 

22 

21    2  14.45 

1.0398 

18  42    6.5 

10.860 

22 

22  31  10.73 

1.7868 

8  51  18.6 

13.494 

23 

21    4  10.71 
WEDl 

1J»65 

SESD 

S.18  31  12.1 
A^  22. 

10.943 

23 

22  32  57.78 
FR 

1.7633 

IDAl 

S.  8  37  52.2 
^24. 

13.457 

0 

21    6    6.71 

1J)3I3 

S.  18  20  13.4 

11.014 

0 

22  34  44.721 

1.7614 

S.  8  24  2a8 

13.490 

1 

21    8    2.46 

1.9971 

18    9  10.4 

11.067 

1 

22  36  31.55 

1.7797 

8  10  53.4 

13.533 

2 

21    9  57.96 

1.9938 

17  58    3.0 

11.158 

2 

22  38  18.28 

1.7779 

7  57  21.2 

13.553 

3 

21  11  53.20 

1.9187 

17  46  51.4 

11J938 

3 

22  40    4.90 

1.7768 

7  43  47.2 

13.563 

4 

21  13  48.20 

1.9146 

17  35  35.6 

11J997 

4 

22  41  51.42 

1.7746 

7  30  11.4 

13.611 

5 

21  15  42i)5 

1.9105 

17  24  15.8 

11.364 

5 

22  43  37.85 

1.7731 

7  16  33.9 

13.639 

6 

21  17  37.46 

1.9065 

17  12  51.9 

11.431 

6 

22  45  24.19 

1.7716 

7    2  54.7 

13.667 

7 

21  19  31.73 

1JM85 

17    1  24.0 

11.496 

7 

22  47  10.44 

1.7709 

6  49  13.9 

13.693 

8 

21  21  25.76 

1.8986 

16  49  52.2 

11.663 

8 

22  48  56.61 

1.7686 

6  35  31.5 

13.730 

9 

21  23  19.56 

1.8947 

16  38  16.4 

11.636 

9 

22  50  42.70 

1.7676 

6  21  47.5 

13.746 

10 

21  25  13.12 

1.8908 

16  26  36.8 

11.693 

10 

22  52  28.72 

1.7663 

6    8    2.0 

13.770 

11 

21  27    6.45 

1.8870 

16  14  53.4 

11.755 

11 

22  54  14.66 

1.7661 

5  54  15.1 

13.794 

12 

21  28  59.56 

1.8839 

16    3    6.2 

11.617 

12 

22  56    0.53 

1.7640 

5  40  26.7 

13.617 

13 

21  30  52.44 

1.8796 

15  51  15.4 

11.676 

13 

22  57  46.34 

1.7830 

5  26  37.0 

13.639 

14 

21  32  45.10 

1.6756 

15  39  20.9 

11.938 

14 

22  59  32.09 

1.7690 

5  12  46.0 

13.861 

15 

21  34  37.54 

1.6799 

15  27  22.8 

11.997 

15 

23    1  17.78 

1.7611 

4  58  53.7 

13.868 

16 

21  36  29.76 

1.8666 

15  15  21.2 

13.056 

16 

23    3    3.42 

1.7603 

4  45    0.1 

13.909 

17 

21  38  21.77 

1.8660 

15    3  16.1 

19.113 

17 

23    4  49.01 

1.7595 

4  31    5.4 

13.991 

18 

21  40  13.56 

1.8614 

14  51     7S 

13.170 

18 

23    6  34.56 

1.7588 

4  17    9.6 

13.939 

19 

21  42    5.14 

1.8580 

14  38  55.7 

19.396 

19 

23    8  20.07 

1.7583 

4    3  12.7 

13.957 

20 

21  43  56.52 

1.6547 

14  26  40.5 

13.983 

20 

23  10    5.54 

1.7575 

3  49  14.8 

13.974 

21 

21  45  47.70 

1.8514 

14  14  21.9 

19.337 

21 

23  11  50.97 

1.7570 

3  35  15.8 

13.991 

22 

21  47  38.69 

1.8481 

14    2    0.1 

19.389 

22 

23  13  36.38 

1.7566 

3  21  15.9 

14.006 

23 

21  49  29.48 

1.6446 

13  49  35.2 

13.441 

23 

23  15  21.76 

1.7563 

3    7  15.1 

14.091 

:  24 

21  51  20.07 

1.8416 

S.  13  37    7.2 

13.499 

24 

23  17    7.12 

1.7568 

S.  2  53  ia4 

14.035 

138 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

1 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diif. 
forlm. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Dl£ 
forlm. 

SATURDAY  25. 

MONDAV:  27. 

h     m      B 

B 

O          /           // 

II 

h    m      8 

8 

_       O         /          w 

// 

0 

23  17    7.12 

1.7558 

S.  2  53  13.4 

14.035 

0 

0  42  19.12 

1.8919 

N.  8  22    0.4 

13.797 

1 

23  18  52.46 

1.7556 

2  39  10.9 

14.048 

1 

0  44    8.48 

1.8949 

8  35  47.5 

1X773 

2 

23  20  37.79 

1.7554 

2  25    7.7 

14.060 

2 

0  45  58.02 

1.8973 

8  49  33.1 

13.748 

3 

23  22  23.11 

1.7559 

2  11    3.7 

14.079 

3 

0  47  47.75 

1.8305 

9    3  17.2 

13.739 

4 

23  24    8.42 

1.7558 

1  56  59.0 

14.083 

4 

0  49  37.68 

1.8338 

9  16  59.7 

13.684 

5 

23  25  53.73 

1.7553 

1  42  53.7 

14.093 

5 

0  51  27.81 

1.8379 

9  30  40.5 

I3.m5 

6 

23  27  39.05 

1.7554 

1  28  47.8 

14.109 

6 

0  53  18.15 

1.8407 

9  44  19.5 

13.635 

7 

23  29  24.38 

1.7555 

1  14  41.4 

14.111 

7 

0  55    8.70 

1.8449 

9  57  56.7 

13aW5 

8 

23  31    9.71 

1.7556 

1    0  34.5 

14.119 

8 

0  56  59.46 

1.8478 

10  11  32.1 

13.574 

9 

23  32  55.05 

1.7558 

0  46  27.1 

14.197 

9 

0  58  50.44 

1.8515 

10  25    5.6 

13.549 

10 

23  34  40.41 

1.7563 

0  32  19.3 

14.136 

10 

1    0  41.64 

1.8553 

10  38  37.2 

13.509 

11 

23  36  25.80 

1.7567 

0  18  11.2 

14.138 

11 

1    2  33.07 

1.8591 

10  52    6.7 

13.475 

12 

23  38  11.21 

1.7671 

S.  0    4    2.7 

14.143 

12 

1    4  24.73 

1.8099 

11    5  34.2 

13.441 

13 

23  39  56.65 

1.7677 

N.  0  10    6.0 

14.147 

13 

1     6  16.62 

1.6668 

11  18  59.6 

13.405 

14 

23  41  42.13 

1.7583 

0  24  14.9 

14.151 

14 

.1    8    8.76 

1.8710 

11  32  22.8 

13Jffi8 

15 

23  43  27.65 

1.7590 

0  38  24.1 

14.154 

15 

1  10    1.14 

1.8751 

11  45  43.8 

13J01 

16 

23  45  13.21 

1.7598 

0  52  23A 

14.156 

16 

1  11  53.77 

1.8793 

11  59    2.6 

13J393 

17 

23  46  58.82 

1.7606 

1    6  42.8 

14.157 

17 

1  13  46.65 

1.8835 

12  12  19.0 

13.953 

18 

23  48  44.48 

1.7614 

1  20  52.2 

14.157 

18 

1  15  39.79 

1.8878 

12  25  3:J.0 

I3J913 

19 

23  50  30.19 

1.7694 

1  35    1.6 

14.156 

19 

1  17  33.19 

1.8899 

12  38  44.6 

13.179 

20 

23  52  15.97 

1.7635 

1  49  10.9 

14.155 

20 

1  19  26.86 

1.8967 

12  51  53.6 

13.199 

21 

23  54     1.81 

1.7646 

2    3  20.2 

14.153 

21 

1  21  20.80 

1.9019 

13    5    0.1 

13.086 

22 

23  55  47.72 

1.7658 

2  17  29.3 

14.150 

22 

1  23  15.01 

1.9058 

13  18    4.0 

13UH9 

>  23 

23  57  33.7^ 

SU] 

1.7670 

^DAl 

N.  2  31  38.2 

:  26. 

14.147 

23 

1  25    9.50 
TUI 

1.9106 

]SDA 

N.13  31    5.1 
Y  28. 

19.906 

0 

23  59  19.76 

1.7683 

N.  2  45  46.9 

14.143 

0 

1  27    4.28 

14)153 

N.13  44    3.5 

ISJKO 

1 

0    1    5.90 

1.7697 

2  59  55.3 

14.138 

1 

1  28  59.34 

1.9901 

13  56  59.1 

19JMB 

2 

0    2  52.12 

1.7711 

3  14    3.4 

14.139 

2 

1  30  54.69 

1.9950 

14    9  51.8 

13.654 

3 

0    4  38.43 

1.7796 

3  28  11.1 

14.195 

3 

1  32  50.34 

1.9300 

14  22  41.6 

19.805 

4 

0    6  24.83 

1.7749 

3  42  18.4 

14.117 

4 

1  34  46.29 

1JO50 

14  35  28.4 

19.754 

5 

0    8  11.33 

1.7759 

3  56  25.2 

14.108 

5 

1  36  42.54 

1.9401 

14  48  12.1 

19.709 

6 

0    9  57.94 

1.7777 

4  10  31.4 

14.099 

6 

1  38  39.10 

1.9453 

15    0  52.6 

19.649 

7 

0  11  44.65 

1.7794 

4  24  37.1 

14.090 

7 

1  40  35.97 

1.9505 

15  13  30.0 

13.596 

8 

0  13  31.47 

1.7813 

4  38  42.2 

14.079 

8 

1  42  33.16 

1.0557 

15  26    4.2 

19.549 

9 

0  15  18.41 

1.7833 

4  52  46.6 

14.068 

9 

1  44  30.66 

1.9611 

15  38  35.0 

19.485 

10 

0  17    5.47 

1.7853 

5    6  50.3 

14.056 

10 

1  46  28.49 

1.9666 

15  51    2.4 

19.498 

11 

0  18  52.65 

1.7873 

5  20  53.3 

14U)43 

11 

1  48  2&65 

1.9791 

16    3  26.4 

13.371 

12 

0  20  39.95 

1.7894 

5  34  55.5 

14.099 

12 

1  50  25.14 

1.9776 

16  15  46.9 

13.319 

13 

0  22  27.38 

1.7917 

5  48  56.8 

14.014 

13 

1  52  23.96 

1.9833 

16  28    3.8 

19.359 

14 

0  24  14.95 

1.7941 

6    2  57.2 

13J)99 

14 

1  54  23.13 

1.9890 

16  40  17.1 

19.190 

15 

0  26    2.67 

1.7965 

6  16  56.7 

13.989 

15 

1  56  22.64 

1.9948 

16  52  26.6 

13.197 

16 

0  27  50.53 

1.7989 

6  30  55.1 

13.965 

16 

1  58  22.50 

9.0006 

17    4  32.3 

19J)63 

17 

0  29  38.54 

1.8014 

6  44  52.5 

13.947 

17 

2    0  22.71 

9.0064 

17  16  ZiSt 

iijno 

18 

0  31  26.70 

1.8040 

6  58  48.8 

13.998 

18 

2    2  23.27 

9.0193 

17  28  32.2 

11.033 

19 

0  33  15.02 

1.8067 

7  12  43.9 

13.908 

19 

2    4  24.19 

9.0163 

17  40  26.2 

11.866 

20 

0  35    3.50 

1.8093 

7  26  37.8 

13.888 

20 

2    6  25.47 

9.0944 

17  52  16.1 

11.796 

21 

0  36  52.14 

1.8191 

7  40  30.5 

13.867 

21 

2    8  27.12 

9.0306 

18    4    1.9 

11.798 

22 

0  38  40.95 

1.8150 

7  54  21.9 

13.845 

22 

2  10  29.14 

9.0368 

18  15  43.5 

ujsn 

23 

0  40  29.94 

1.8181 

8    8  11.9 

13.891 

23 

2  12  31.53 

9.0430 

18  27  20.8 

11.585 

24 

0  42  19.12 

1.8919 

N.  8  22    0.4 

13.797 

24 

2  14  34.30 

9.0493 

N.18  38  53.7 

11.519 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  A8CEN8I0N  AND  DECLINATION. 

Hoar. 

Right  AsceBaloii. 

Diff. 
for  1  m. 

DeoliDfttloD. 

Diflf. 
for  1  m. 

Hour. 

RigbtAsceiiBioii. 

Diff. 
for  1  ni. 

BeolinatioD. 

DlflT. 
for  i  m. 

VVEDI 

^KSD 

AT  29. 

FRIDAY  31. 

h    m      B 

B 

O           /           // 

// 

h    m      s 

B 

o          »          */ 

// 

0 

2  14  34.30 

9.0483 

N.18  38  53.7 

11.519 

0 

4    0  57.43 

9.3904 

N.26    2  12.1 

6.497 

1 

2  16  37.45 

9.0557 

18  50  22.2 

11.437 

1 

4    3  21.07 

9.3975 

26    8  33.3 

6.S82 

2 

2  18  40.98 

9.oesw 

19    1  46.2 

11.369 

2 

4    5  45.13 

9.4045 

26  14  46.(> 

6.140 

3 

2  20  44.89 

9.06% 

19  13    5.7 

nj»» 

3 

4    8    9.61 

9.4115 

26  20  50.1 

5.997 

4 

2  22  4d.20 

2.0751 

19  24  20.5 

11.906 

4 

4  10  34.51 

9.4184 

26  26  45.6 

5.859 

5 

2  24  53.90 

9.0816 

19  35  30.6 

11.198 

5 

4  12  59.82 

9.4953 

26  ;«  32.3 

5.705 

6 

2  26  58.99 

9.0889 

19  46  35.9 

11.047 

6 

4  15  25.55 

9.4399 

26  38  10.2 

5.558 

7 

2  29    4.48 

9.0949 

19  57  36.3 

10.906 

7 

4  17  51.69 

9.4390 

26  43  39.2 

5.408 

8 

2  31  10.38 

9.1017 

20    8  31.8 

10.883 

8 

4  20  18.23 

9.4457 

26  48  59.2 

5J256 

9 

2  33  16.68 

9.1084 

20  19  22.2 

10.798 

9 

4  22  45.17 

9.4593 

26  54  10.0 

5.104 

10 

2  35  23.38 

9.1 158 

20  30    7.5 

10.719 

10 

4  25  12.51 

9.4590 

26  59  11.7 

4.959 

11 

2  37  30.50 

9.1991 

20  40  47.6 

10.695 

11 

4  27  40.25 

9.4656 

27    4    4.2 

4.797 

12 

2  39  38.03 

9.1990 

20  51  22.5 

10.537 

12 

4  30    8.38 

9.4791 

27    8  47.3 

4.640 

13 

2  41  45.98 

9.1359 

21     1  52.0 

10.447 

13 

4  32  96.90 

9.4784 

27  13  21.0 

4.489 

14 

2  43  54.34 

9.1496 

21    12   16;  1 

10.356 

14 

4  35    5.79 

9.4846 

27  17  45.2 

4.324 

15 

2  46    3.12 

9.1499 

21  22  34.7 

10.963 

15 

4  37  35.05 

9.4908 

27  21  59.9 

4.165 

16 

2  48  12.33 

9.1570 

21  32  47.7 

10.169 

16 

4  40    4.68 

9.4969 

27  26    5.0 

4.009 

17 

2  50  21.96 

9.1640 

21  42  55.0 

10.074 

17 

4  42  34.6^ 

9.5030 

27  30    0.3 

3.840 

18 

2  52  32.01 

9.1711 

21  52  56.6 

0.978 

18 

4  45    5.04 

9.5068 

27  33  45.8 

3.676 

19 

2  54  42.49 

9.1783 

22    2  52.4 

9.881 

19 

4  47  35.75 

«.5i47 

27  37  21.4 

3.511 

20 

2  56  53.40 

9.1855 

22  12  42.3 

9.781 

20 

4  50    6.81 

2.6905 

27  40  47.1 

3.345 

21 

2  59    4.75 

9.1997 

22  22  26.1 

9.679 

21 

4  52  38.21 

9.5969 

27  44    2.8 

3.177 

22 

3    1  16.53 

9.9000 

22  32    3.8 

9.577 

22 

4  55    9.95 

9.5317 

27  47    8.4 

3.009 

23 

3    3  28.75 

9.9079 

N.22  41  35.4 

9.475 

23 

4  57  42.01 

2.5371 

iN.27  50    3.9 

9.839 

THURSDAY  30. 


0 

3    5  41.40 

9.2145 

N.22  51    0.8 

9.370 

I 

3    7  .54.49 

9.2218 

23    0  19.8 

9.963 

2 

3  10    8.02 

2J2299 

23    9  32.4 

0.156 

3 

3  12  21.99 

9.9365 

23  18  38.5 

9.047 

4 

3  14  36.40 

9.9438 

23  27  38.0 

8.937 

5 

3  16  51.25 

3.2519 

23  36  30.9 

8.895 

6 

3  19    6.55 

9.2587 

23  45  17.0 

8.719 

7 

3  21  22.29 

2.2660 

23  53  56.3 

8JS97 

8 

3  23  38.47 

2.2733 

24    2  28.6 

8.480 

9 

3  25  55.09 

2.2807 

24  10  53.9 

8.362 

10 

3  28  12.16 

2.2883 

24  19  12.1 

SS43 

11 

3  30  29.(i7 

2.2966 

24  27  23.1 

8.123 

12 

3  32  47.63 

2.3030 

24  35  26.8 

8.000 

13 

3  35    6.03 

2.3103 

24  43  23.1 

7.877 

14 

3  37  24.87 

2.3177 

24  51  12.0 

7.7o3 

15 

3  39  44.15 

2.3351 

24  58  53.4 

7.687 

16 

3  42    3.88 

2.3325 

25    6  27.2 

7.498 

17 

^  44  24.05 

2.3398 

25  13  53.2 

7.368 

18 

3  46  44.65 

9.3470 

25  21  11.4 

7.937 

19 

3  49    5.69 

9.3543 

25  28  21.7 

7.106 

20 

3  51  27.17 

9.3616 

25  35  24.1 

6.973 

21 

3  53  49.09 

9.3689 

25  42  18.4 

6.838 

22 

3  56  11.44 

9.3761 

25  49    4.6 

6.701 

23 

3  58  34.22 

9.3839 

25  55  42.5 

6.563 

24 

4    0  57.43 

9.3904 

N.26    2  12.1 

6.423 

SATURDAY,  SEPTEMBER  1. 
0  I      5    0  14.401  2.5425 1  N.27  52  49.11    2.668 


PHASES  OF  THE  MOON. 


<C  Last  Quarter,  . 

#  New  Moon, 

})  First  Quarter, . 

O  Full  Moon,.     . 

(C  Last  Quarter, . 


d      h      m 

1  22  20.8 

8  17  17.2 

15  10  28.1 

23  11  10.5 

31     9  15.5 


d      h 

(C  Perigee, 8  22.8 

(C  Apogee, 22  19.3 
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XIII. 


GREENWICH  MEAN  TIME. 

1 

• 

LUNAR  DISTANCES. 

Star's  Name 

P.L 

P.L. 

PL. 

P.L. 

®  o 

and 

Noon. 

of 

Ulh 

of 

Vlh. 

of 

IXh. 

of 

1^ 

1 

Position. 

Diff. 

0          /         1' 

^    7  34 

Diff. 

Diff. 

Diff. 

t 

1 

Fomalhaut 

W. 

O          t        II 

60  42    2 

3307 

O          /         /• 

63  33  35 

3183 

O          1         // 

65    0    4 

1 

3159  ' 

Mars 

W. 

40  52  40 

8931 

42  24  ]9 

3913 

43  56  21 

9895 

45  28  46 

9876 

Saturn 

w. 

39  19  27 

3839 

40  53    4 

3835 

42  27    0 

9810 

44     1  15 

97S5 

a  Pegasi 

w. 

38  41    7 

3386 

40    3  37 

3340 

41  27    2 

3995 

42  51  19i 

3953 

Pollux 

E. 

82  42    6 

S841 

81    8  31 

3838 

79  34  39 

3814 

78    0  29; 

980O 

Sun 

E. 

100  51  46 

3181 

99  25  14 

3167 

97  58  25 

3159 

96  31  18 

3138 

2 

Fomalhaut 

W. 

72  19  26 

3049 

73  48  38 

3097 

75  18  17 

3006 

76  48  22, 

9986  1 

Mars 

W. 

53  16  42 

3796 

54  51  28 

9768 

56  26  38 

9750 

58    2  12 

9731 

Satuni 

W. 

51  57  33 

3716 

53  33  51 

3700 

55  10  31 

9683 

56  47  34 

9666 

a  Pegasi 

W. 

50    4  18 

9074 

51  32  59 

3043 

53    2  19 

3013 

54  32  16; 

9963  . 

Pollux 

E. 

70    5    0 

9736 

68  28  55 

3710 

66  52  29 

9695 

65  15  42" 

9079  ' 

SUN 

E. 

89  11    4 

3056 

87  42    1 

3039 

86  12  37 

9099 

84  42  51 

3004 

3 

Mars 

W. 

66    6  18 

3637 

67  44  23 

9617 

69  22  55 

3598 

71     1  53 

9578 

Saturn 

W. 

64  58  34 

3579 

66  37  58 

9561 

68  17  47 

9543 

69  58    1 

9595  ; 

a  Pegasi 

W. 

62  10  55 

3848 

63  44  20 

3893 

65  18  18 

9798 

66  52  48 

9774 

Pollux 

E. 

57    6  16 

3595 

55  27  14 

3677 

53  47  48 

9560 

52    7  58 

9549  , 

Sun 

E. 

77    8  23 

3913 

75  36  19 

3893 

74    3  50 

9873 

72  30  57 
84  29  42 

9^4 

1 

4 

Mars 

W. 

79  23  24 

9483 

81    5    3 

3463 

82  47    9 

9443 

1 
9494 

Saturn 

W. 

78  25  34 

9433 

80    8  23 

3414 

81  51  38 

9395 

83  35  20 

9377  1 

a  Pe^i 
a  Anetis 

W. 

74  53    5 

9660 

76  30  39 

9638 

78    8  42 

9617 

79  47  14 

9596  , 

W. 

31  41  29 

3503 

33  22  40 

9476 

35    4  24 

9455 

36  46  41 

9433 

Pollux 

E. 

43  42  40 

9455 

42    0  23 

9437 

40  17  41 

9419 

38  34  34 

9403  1 

Sun 

E. 

64  40  12 

3756 

63    4  46 

9735 

61  28  53 

9716 

59  52  34 

1 

9606 

1 

5 

a  Arietis 

W. 

45  25  50 

9338 

47  11    9 

9308 

48  56  57 

9989 

50  43  13 

1 
9970 

Sun 

E. 

51  44  24 

9599 

50    5  27 

9580 

48  26    5 

3361 

46  46  17 

3543  { 

6 

a  Arietis 

W. 

59  41  14 

9183 

61  30    7 

9167 

63  19  24 

9159 

65    9    4 

9137 

Sun 

E. 

38  21    6 

9458 

36  38  53 

9441 

34  56  17 

9496 

33  13  19 

9411   1 

10 

Sun 

W. 

18  n    8 

3394 

*   19  57  16 

9300 

21  43  15 

3307 

23  29    4 

9315 

An  tares 

E. 

91  56  27 

3000 

90    2  52 

3007 

88    9  29 

9015 

86  16  18 

9094  1 

Jupiter 

E. 

107  51  52 

9009 

105  58  31 

3016 

104    5  22 

9094 

102  12  25 

9039 

1 

11 

Sun 

W. 

32  14.  44 

3369 

33  59    3 

9383 

35  43    3 

3396 

37  26  44 

9410  , 

Antares 

E. 

76  54    9 

3077 

75    2  35 

9089 

73  11  19 

9109 

71  20  23 

9116  ' 

Jupiter 

E. 

92  51  20 

9086 

90  59  59 

9098 

89    8  56 

9111 

87  18  13 

9194  ' 

12 

Sun 

W. 

45  59  54 

3488 

47  41  24 

9504 

49  22  31 

9599 

51    3  14 

9540  , 

Venus 

W. 

20  13  10 

3601 

21  52    3 

9615 

23  30  38 

9699 

25    8  54 

9643  1 

Antares 

E. 

62  11    6 

3190 

60  22  23 

9906 

58  34    4 

mas 

56  46    9 

9938 

Jupiter 

E. 

78  10    4 

3199 

76  21  35 

9916 

74  33  31 

9939 

72  45  51 

9949 

13 

Sun 

W. 

59  20  36 

9631 

60  58  49 

9650 

62  36  36 

9669 

64  13  58 

9687  1 

Venus 

W. 

33  14  48 

9799 

34  50  49 

9748 

36  26  25 

9766 

38     1  37 

9785 

Antares 

E. 

47  52  47 

9394 

46    7  23 

9349 

44  22  24 

9359 

42  37  51 

9377 

Jupiter 

E. 

63  53  57 

9338 

62    8  53 

9356 

60  24  15 

9375 

58  40    4 

9394 

14 

Sun 

W. 

72  14  27 

9783 

73  49  17 

9809 

75  23  42 

9891 

76  57  43 

S840 

Venus 

W. 

45  51  28 

9860 

47  24  13 

9899 

48  56  33 

9918 

50  28  29 

9937 

XIV. 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES- 

« 
'S3 

Star'8  Name 

P.L. 

P.L. 

P.L. 

P.L. 

1^1 

and 

Midnight 

of 

XVh. 

of 

XVllIh. 

of 

XXP». 

of 

^ 

Poeition. 

Diff. 
3137 

Diff. 
3114 

Diff. 

Diff. 

t 

1 

Fomalhaut 

W. 

O           /        // 

66  27    2 

O           /         /' 

67  54  27 

O           /         // 

69  22  20 

3091 

70  50  40 

3070 

Mars 

W. 

47    1  a5 

9859 

48  34  47 

9841 

50    8  22 

9893 

51  42  20 

9805 

Saturn 

w. 

45  35  50 

S779 

47  10  45 

9764 

48  46    0 

2748 

50  21  36 

9739 

a  Pegasi 

w. 

44  16  25 

3314 

45  42  18 

3176 

47    8  56 

3140 

48  36  17 

3107 

Pollux 

E. 

76  26    1 

9785 

74  51  14 

2771 

73  16    8 

2757 

71  40  44 

9749 

Sun 

E. 

95    3  54 

3193 

93  36  11 

3105 

92    8    8 

3090 

90  39  46 

3073 

2 

Fomalhaut 

W. 

78  18  52 

9065 

79  49  48 

9946 

81  21     9 

2996 

82  52  55 

9906 

Mars 

W. 

59  38  11 

3719 

61  14  35 

9693 

62  51  24 

9675 

64  28  38 

9655 

Saturn 

W. 

58  24  59 

2649 

60    2  47 

2633 

61  40  59 

2615 

63  19  34 

9596 

a  Pegasi 

W. 

56    2  50 

9954 

57  34    0 

9997 

59    5  44 

2900 

60  38    3 

9874 

Pollux 

E. 

63  38  34 

9663 

62    1    4 

9646 

60  23  11 

2629 

58  44  55 

9612 

Sow 

E. 

83  12  43 

9986 

81  42  13 

9968 

80  11  20 

2949 

78  40    3 

9931 

3 

Mars 

W. 

72  41  18 

9559 

74  21     9 

2540 

76    1  27 

2590 

77  42  12 

9501 

Saturn 

W. 

71  38  40 

3506 

73  19  45 

9488 

75    1  15 

9470 

76  43  11 

9450 

a  Pegasi 

W. 

68  27  50 

9750 

70    3  23 

9797 

71  39  27 

9704 

73  16    1 

2689 

Pollux 

E. 

50  27  43 

9595 

48  47    4 

9507 

47    6    1 

2489 

45  24  33 

9473 

Sun 

E. 

70  57  39 

9835 

69  23  56 

9815 

67  49  47 

2795 

66  15  12 

9775 

4 

Mars 

W. 

86  12  42 

9405 

87  56    9 

2367 

89  40    3 

9368 

91  24  24 

9349 

Saturn 

W. 

85  19  28 

9358 

87    4    3 

9340 

88  49    4 

9399 

90  34  32 

9904 

a  Pe^si 

W. 

81  26  14 

9576 

8S    5  42 

9556 

84  45  37 

9537 

86  25  59 

2517 

a  Arietis 

W. 

38  29  29 

9410 

40  12  49 

9369 

41  56  39 

9366 

43  41    0 

9348 

Pollux 

E. 

36  51    3 

2386 

35    7    8 

9370 

33  22  50 

9353 

31  38    8 

9338 

Sun 

■ 

E. 

58  15  49 

9676 

56  38  37 

9657 

55    0  59 

9638 

53  22  55 

9618 

5 

a  Arietis 

W. 

52  29  56 

1^59 

54  17    6 

2334 

56    4  43 

9916 

57  52  46 

9200 

Sun 

E. 

45    6    4 

9535 

43  25  26 

2507 

41  44  23 

9490 

40    2  56 

2474 

6 

a  Arietis 

W. 

66  59    6 

9193 

68  49  30 

9109 

70  40  15 

2096 

72  31  20 

2084 

Sun 

E. 

31  30    0 

9397 

29  46  21 

9883 

28    2  22 

2371 

26  18    5 

2350 

10 

Sun 

W. 

25  14  41 

S»94 

27    0    5 

2335 

28  45  14 

3346 

30  30    7 

2357 

Antares 

E. 

84  23  21 

9033 

82  30  39 

2043 

80  38  12 

2054 

78  46    2 

2065 

Jupiter 

E. 

100  19  41 

9043 

98  27  12 

2053 

96  34  58 

9069 

94  43    0 

9073 

11 

Sun 

W. 

39  10    5 

9494 

40  53    5 

9439 

42  35  44 

9455 

44  18    1 

2479 

Antares 

E. 

69  29  48 

9130 

67  39  34 

2144 

65  49  42 

9159 

64    0  12 

9174 

Jupiter 

E. 

85  27  51 

9138 

83  37  50 

2153 

81  48  12 

2169 

79  58  57 

9183 

12 

Sun 

W. 

52  43  32 

9558 

54  23  25 

2575 

56    2  54 

2593 

57  41  58 

9619 

Venus 

W. 

26  46  50 

9660 

28  24  24 

9677 

30    1  35 

2694 

31  38  23 

9711 

Antares 

E. 

54  58  38 

2355 

53  11  32 

2372 

51  24  52 

2289 

49  38  37 

9307 

Jupiter 

E. 

70  58  37 

2966 

69  11  48 

2284 

67  25  25 

2309 

65  39  28 

9390 

13 

Sun 

W. 

65  50  55 

2707 

67  27  26 

9795 

69    3  32 

2745 

70  39  12 

9764 

Venus 

W. 

39  36  24 

9804 

41  10  47 

9893 

42  44  45 

9849 

44  18  19 

9661 

Antares 

E. 

40  53  43 

9395 

39  10    1 

9413 

37  26  45 

9431 

35  43  54 

9449 

Jupiter 

E. 

56  56  20 

9419 

55  13    3 

9431 

53  30  13 

2450 

51  47  50 

9470 

14 

Sun 

W. 

78  31  19 

9859 

80    4  31 

9876 

81  37  20 

9895 

83    9  45 

9913 

Venus 

W. 

52    0    1 

9956 

53  31    9 

9974 

55    1  54 

2993 

56  32  16 

9011 
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GREEISIWIOH  MEAN  TIME. 

1 

1 

LUNAB  DISTANCES. 

1 

la 

star's  Name 

P,L. 

P.L. 

P.L. 

1 

P.L. 

and 

Noon. 

of 

IIPJ. 

of 

Vlh. 

of 

Kh. 

of 

1^ 
14 

Position. 

Diff. 

Diff. 

Diff. 

DiA 

Antares 

E. 

O           /        /' 

34    1  29 

S467 

O            1        If 

32  19  29 

QitffiA 

30  37  53 

9509 

O           /        /< 

28  56  42 

1 
9590 

Jupiter 

E. 

50    5  54 

9489 

48  24  25 

9508 

46  43  23 

9597 

45    2  48 

9548 

a  Aquilse 

E. 

88  56  15 

3181 

87  29  43 

3900 

86    3  34 

3990 

84  37  49 

Janx 

15 

Sun 

W. 

84  41  47 

S991 

86  13  27 

9949 

87  44  44 

9966 

89  15  :» 

9983 

Venus 

W. 

58    2  15 

3030 

59  31  51 

3047 

61     1    5 

3065 

62  29  58 

3069 

Spica 

W. 

25  22  40 

2617 

27    1  12 

9639 

28  39  24 

9646 

30  17  16 

9688 

Jupiter 
a  Aquilee 

E. 

36  46  41 

9646 

35    8  49 

9668 

33  31  26 

9689 

31  54  31 

9710 

E. 

77  35  46 

3364 

76  12  48 

3391 

74  50  21 

3419 

73  28  26 

3449  < 

1 

16 

Sun 

W. 

96  45    1 

306& 

98  13  53 

3081 

99  42  26 

3096 

101  10  41 

1 
3110  , 

Venus 

W. 

69  49    8 

3166 

71  15  58 

3181 

72  42  30 

3197 

74    8  43 

3919 

Spica 

W. 

38  21  36 

9734 

39  57  31 

9748 

41  33    7 

9769 

43    8  25 

ans  ' 

a  Aquilee 

E. 

66  47  31 

36J4 

65  29  12 

3651 

64  11  33 

3690 

62  54  35 

3731   1 

17 

Sun 

W. 

108  27  35 

3180 

]09  54    8 

3199 

111  20  27 

3904 

112  46  31 

1 
3916 

Venus 

W. 

81  15  27 

3389 

82  39  59 

3996 

84    4  15 

330^ 

85  28  17 

3390   ' 

Spica 

W. 

51    0  43 

9837 

52  34  23 

9849 

54    7  47 

9860 

55  40  57 

9871 

a  Aquilee 

E. 

56  41  10 

3968 

55  28  59 

4094 

54  17  43 

4089 

53    7  24 

4145 

Fomalhaut 

E. 

77  52  17 

3150 

76  25    8 

3167 

74  58  19 

3183 

73  31  49 

3196 

Saturn 

E. 

95  15  11 

9819 

93  41     8 

9831 

92    7  20 

9849 

90  33  47 

9853 

18 

Sun 

W. 

119  53  26 

3971 

121  18  11 

3981 

122  42  45 

3990 

124    7    8 

3300 

Venus 

W. 

92  25    2 

3377 

93  47  45 

3387 

95  10  16 

3397 

96  32  36 

3407 

Spica 

W. 

63  23  25 

9991 

64  55  17 

9930 

66  26  58 

9939 

67  58  28 

9947 

a  Aquilee 

E. 

47  32    3 

4530 

46  28  37 

4695 

45  26  34 

4798 

44  25  58 

4841    1 

Fomalhaut 

E. 

66  24  16 

3985 

64  59  47 

3303 

63  35  39 

3399 

62  11  53 

3349  1 

Mars 

E. 

81  45  55 

9901 

80  13  38 

9910 

78  41  32 

9919 

77    9  37 

9997 

Saturn 

E. 

82  49  24 

9903 

81  17    9 

9919 

79  45    6 

9991 

78  13  14 

9930 

1 

19 

Spica 

W. 

75  33  27 

9984 

77    4    0 

9991 

78  34  24 

9997 

80    4  41 

1 
3003 

Antares 

W. 

29  39    5 

9983 

31    9  39 

9989 

32  40    6 

9995 

34  10  25 

3001 

Fomalhaut 

E. 

55  18  57 

3451 

53  57  38 

3476 

52  36  47 

3509 

51  16  25 

3530  1 

Mors 

E. 

69  32  37 

9965 

68    1  41 

9973 

66  30  54 

9980 

65    0  16 

9986 

Saturn 

E. 

70  36  27 

9967 

69    5  33 

9974 

67  34  48 

9981 

66    4  11 

9967  ' 

a  Pegasi 

E. 

76  25  48 

3901 

74  59  40 

3911 

73  33  44 

3991 

72    8    0 

3931   ! 

1 

20 

Spica 

W. 

87  34  20 

3098 

89    3  58 

3033 

90  33  30 

3037 

92    2  57 

1 
3040   1 

Ajitares 

W. 

41  40  17 

3096 

43    9  57 

3030 

44  39  32 

9034 

46    9    2 

3039 

Jupiter 

W. 

26  17    3 

3109 

27  45    2 

3105 

29  13    5 

3109 

30  41  n 

3101    1 

Fomalliaut 

E. 

44  42  57 

3701 

43  26  n 

3744 

42  10  10 

3791 

40  54  58 

3641 

Mars 

E. 

57  29    4 

3017 

55  59  12 

3093 

54  29  28 

3098 

52  59  50 

3034 

Sntum 

E. 

58  32  54 

3014 

57    2  58 

3018 

55  33    8 

3099 

54    3  23 

3097 

a  Pegasi 

E. 

65    2  14 

3989 

63  37  42 

3993 

62  13  22 

3305 

60  49  16 

3316 

21 

Antares 

W. 

53  35  28 

3053 

55    4  35 

3056 

56  33  39 

3058 

58    2  40 

3060   \ 

Jupiter 

W. 

38    2    9 

3097 

39  30  22 

3097 

40  58  35 

3097 

42  26  48 

^OK  ' 

Mars 

E. 

45  33  31 

3064 

44    4  37 

3070 

42  35  5> 

3077 

41    7  13 

3084 

Saturn 

E. 

46  35  55 

3046 

45    6  39 

3049 

43  37  27 

3059 

42    8  18 

3055   ' 

a  Pegasi 

E. 

53  52  21 

3384 

52  29  46 

3399 

51    7  28 

3416 

49  45  30 

3434 

22 

Antares 

W. 

65  27  16 

3066 

66  56    7 

3067 

68  24  57 

3067 

69  53  47 

3068 

Jupiter 

W. 

49  47  57 

3096 

51  16  11 

3096 

52  44  25 

3096 

54  12  40 

3096 

1 

XVI. 
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1 

GREENWICH  MEAN  TIME. 

I 

LUNAE  DTRTANCES. 

• 

h 

Stai-'s  Name 

P.L. 

P.L. 

P.L. 

P.L. 

aoA 

Midniirht. 

of 

XVJ>. 

of 

XVIllli 

of 

XXIh. 

of 

14 

Position. 

« 

o 

Diff. 

Diff. 

Diff. 

Diff. 

Antares 

E. 

O           /        /' 

27  15  56 

8&37 

O           /        // 

25  35  34 

9554 

Oil' 

23  55  36 

9579 

O          /         // 

22  16    2 

9589 

Jupiter 

E. 

43  22  41 

9567 

41  43    1 

9586 

40    3  47 

9606 

38  25    0 

9696 

a  Aquilse 

E. 

83  12  30 

3905 

81  47  37 

3988 

80  23  11 

3313 

78  59  14 

3338 

15 

Sun 

W. 

90  46  13 

3000 

92  16  26 

3017 

93  46  18 

3034 

95  15  49 

3040 

VenuB 

W. 

63  58  29 

3100 

65  26  39 

3116 

66  54  29 

3133 

68  21  59 

3150 

Spica 

W. 

31  54  47 

wn 

33  31  58 

9691 

35    8  50 

9705 

36  45  23 

9790 

Jupiter 
a  AquilfiB 

E. 

30  18    4 

9739 

28  42    7 

9756 

27    6  41 

9780 

25  31  47 

9607 

R 

72    7    5 

3480 

70  46  18 

3510 

69  26    5 

3544 

68    6  29 

3578 

16 

Suxv 

W. 

102  38  38 

3194 

104    6  18 

3138 

105  33  41 

3153 

107    0  46 

3167 

Venus 

W. 

75  34  38 

3SU6 

77    0  16 

3949 

78  25  36 

»255 

79  50  40 

3970 

Spica 

W. 

44  43  26 

9788 

46  18  10 

9801 

47  52  37 

9813 

49  26  48 

9895 

a  AquilfiB 

E. 

61  38  21 

3773 

60  22  51 

3819 

59    8    8 

3866 

57  54  14 

3916 

17 

Sun 

W, 

114  12  21 

3998 

115  37  57 

3940 

117    3  19 

3950 

118  28  29 

3961 

Venus 

W. 

86  52    5 

3339 

88  15  39 

3345 

89  38  59 

3355 

91    2    7 

3366 

Spica 

W. 

57  13  53 

9889 

58  46  35 

9809 

60  19    4 

9901 

61  51  21 

9919 

a  Aquilfe 

E. 

51  58    6 

4919 

50  49  51 

4984 

49  42  44 

4361 

48  36  47 

4441 

Fomaihaut 

E. 

72    5  38 

3915 

70  39  47 

39:i9 

69  14  16 

3950 

6/49    6 

3967 

Saturn 

E. 

89    0  28 

9863 

87  27  22 

9874 

85  54  30 

9884 

84  21  51 

9894 

J8 

Sun 

W. 

125  31  19 

3300 

126  55  20 

8317 

128  19  12 

3395 

129  42  55 

3333 

Venus 

W. 

97  54  45 

3415 

99  16  44 

3494 

100  38  33 

3439 

102    0  13 

3441 

Spica 

W. 

69  29  471 

9955 

71    0  56 

9969 

72  31  56 

9970 

74    2  46 

9977 

a  Aquilee 

E. 

43  26  55 

4961 

42  29  29 

5093 

41  33  46 

5938 

40  39  53 

5397 

Fouialhaut 

E. 

60  48  30 

3309 

59  25  30 

3383 

58    2  54 

3405 

56  40  43 

3497 

Mars 

E. 

75  37  53 

9935 

74    6  19 

9944 

72  34  56 

9951 

71    3  42 

9956 

Saturn 

E. 

76  41  33 

9938 

75  10    2 

9946 

73  38  41 

9953 

72    7  29 

9961 

19 

Spica 

W. 

81  34  50 

3000 

83    4  52 

3014 

84  34  48 

3010 

86    4  37 

3094 

Antares 

W. 

35  40  37 

3006 

37  10  42 

3019 

38  40  40 

3018 

40  10  31 

3099 

Fouialhaut 

E. 

49  56  34 

3560 

48  37  16 

3591 

47  18  32 

3695 

46    0  25 

3669 

Mars 

E. 

63  29  46 

9993 

61  59  24 

9999 

60  29  10 

3005 

58  59    3 

3011 

Saturn 

E. 

64  33  42 

9993 

63    3  20 

9998 

61  33    5 

3003 

60    2  56 

3009 

a  Pegasi 

E. 

70  42  27 

3941 

69  17    6 

3950 

67  51  56 

3961 

66  26  59 

3971 

^ 

Spica 

W. 

93  32  20 

3043 

95    1  39 

3047 

96  30  53 

3051 

98    0    3 

3053 

Ajitares 

W. 

47  38  27 

3049 

49    7  48 

3045 

50  37    5 

3048 

52    6  18 

3051 

Jupiter 

W. 

32    9  21 

3099 

33  37  32 

3098 

35    5  44 

3096 

36  33  56 

3097 

Fomaihaut 

E. 

39  40  38 

3897 

38  27  15 

3958 

37  14  54 

4097 

36    3  41 

4103 

Mars 

E. 

51  30  20 

3040 

50    0  57 

3046 

48  31  41 

3059 

47    2  32 

3058 

Saturn 

R. 

52  33  44 

3o:n 

51    4  10 

3034 

49  34  40 

3039 

48    5  15 

3043 

a  Pegasi 

E. 

59  25  23 

3398 

58    1  44 

3349 

56  38  21 

3355 

55  15  13 

3300 

21 

Antares 

W. 

59  31  39 

3061 

61    0  36 

3063 

62  29  31 

3065 

63  58  24 

3065 

Jupiter 

W. 

43  55    2 

3097 

45  23  15 

3096 

46  51  29 

3096 

48  19  43 

3096 

Mars 

E. 

39  38  44 

3091 

38  10  24 

3100 

36  42  14 

3109 

35  14  15 

3119 

Saturn 

E. 

40  39  13 

3058 

39  10  12 

3060 

37  41  14 

3064 

36  12  20 

3067 

1 

a  Pegasi 

E. 

48  23  52 

3454 

47    2  36 

3474 

45  41  43 

3497 

44  21  15 

3589 

22 

Antares 

W. 

71  22  36 

3066 

72  51  25 

3068 

74  20  14 

3068 

75  49    3 

3068 

Jupiter 

W. 

55  40  55 

3095 

57    9  11 

3094 

58  37  28 

3093 

60    5  46 

3099 
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XVU. 


GREENWICH  MEAN  TIME. 

1 

1 

« 

• 

LUNAR  DISTANCES. 

1 

star's  Kame 

P.L. 

P.L. 

P.L. 

P.L. 

o  5 

and 

Noon. 

of 

IIP. 

of 

Vlh. 

of 

Kh. 

of     1 

1^ 

22 

PoHition. 

Diff. 

Diff. 

Diflf. 

Dur. 

Mara 

E. 

O            /         // 

33  46  28 

3129 

o          /        // 

32  18  54 

3142 

30  51  35 

3155 

O          f         f< 

29  24  33 

3171 

a  Arietie 

E. 

82  47  55 

3084 

81  19  26 

3085 

79  50  58 

1 

3086 

78  22  31 

3086 

23 

All  tares 

W. 

77  17  52 

3067 

78  46  42 

3066 

80  15  33 

3065 

81  44  25 

3065 

Jupiter 

W. 

61  34    5 

3091 

63    2  25 

3091 

64  30  46 

3089 

65  59    9 

3087 

a  Ai'ietis 

E. 

71    0  20 

30b7 

69  31  54 

3087 

68    3  28 

3086 

66  35     1 

3086 

24 

Jupiter 
a  Aquilee 

W. 

73  21  33 

3079 

74  50    8 

3077 

76  18  46 

3074 

77  47  27 

3073 

W. 

45  35  22 

4744 

46  35  45 

4659 

47  37  19 

4581 

48  40    0 

4509 

a  Arietis 

E. 

59  12  35 

3081 

57  44    2 

3060 

56  15  28 

3078 

54  46  52 

3078  , 

Aldebaraii 

E. 

90  57  36 

3133. 

89  30    7 

3131 

88    2  35 

3199 

86  35    1 

3197  , 

25 

Jupiter 

W. 

85  11  36 

3058 

86  40  37 

3055 

88    9  42 

3059 

89  38  51 

3047  ! 

a  Aquilse 

W. 

54    7  53 

4S29 

55  15  58 

4176 

56  24  47 

4133 

57  34  17 

4093 

a  Ai'ietis 

E. 

47  24  27 

3069 

45  54  40 

3066 

44  25  51 

3066 

42  57    0 

3065 

Aldebarau 

E. 

79  16  30 

3116 

77  48  40 

3113 

76  20  46 

3110 

74  52  49 

3108  ; 

26 

a  Aquilae 

W, 

63  30  45 

3996 

64  43  38 

3899 

65  56  59 

3873 

67  10  46 

.3848 

Aldebai'an 

• 

E. 

67  32  17 

3095 

66    4     1 

3091 

64  35  41 

3089 

63    7  18 

3086 

27 

a  Aquilse 

W. 

73  25  40 

3743 

74  41  42 

3794 

75  58    4 

3707 

77  14  44 

3690 

Foiuaihaut 

VV. 

46  59    6 

3545 

48  18  41 

3510 

49  38  54 

3479 

50  59  42 

3449 

Mnrs 

W. 

^  44  36 

3041 

30  13  58 

3018 

31  43  48 

9998 

33  14    3 

9980  1 

Saturn 

W. 

25  41  46 

8978 

27  12  26 

9967 

28  43  20 

9956 

30  14  28 

S946 

Aldeboraii 

E. 

55  44  31 

3073 

54  15  48 

3070 

52  47    2 

3069 

51   18  14 

3067  ' 

28 

Fomalhaut 

W. 

57  51  3J 

33S1 

59  15  18 

3300 

60  39  30 

3978 

62    4    7 

3957 

Mars 

W. 

40  50  42 

9901 

42  23    0 

9886 

43  55  37 

9879 

45  28  32 

9859  1 

Saturn 

W. 

37  53  25 

9894 

39  25  51 

9883 

40  58  31 

9873 

42  31  24 

S863 

Aldebaran 

E. 

43  53  50 

3064 

42  24  56 

3065 

40  56    4 

3068 

39  27  15 

3070 

Pollux 

E. 

85  50  24 

9904 

84  18  10 

9894 

82  45  44 

9886 

81  13    7 

9876 

Sun 

E. 

129  52  30 

3950 

128  27  20 

3940 

127    1  58 

3931 

125  36  25 

«£Ai0    1 

29 

Fonialliaut 

W. 

69  13    5 

3163 

70  39  59 

3144 

72    7  15 

3198 

73  34  51 

3110 

Mars 

W. 

63  17  27 

9791 

54  52    7 

2778 

56  27    4 

9764 

58    2  19 

9750 

Saturn 

w. 

50  19  16 

9808 

51  53  34 

9796 

53  28    7 

9784 

55    2  56 

2772 

a  Pegasi 

w. 

46  58  11 

3911 

48  24    7 

3161 

49  50  39 

3153 

51  17  45 

3196 

Aldebaran 

E. 

32    4  50 

3116 

30  37    0 

3134 

29    9  32 

8157 

27  42  31 

3184  , 

Pollux 

E. 

73  26  56 

9896 

71  53    2 

9815 

70  18  53 

9804 

68  44  30 

2799 

Sun 

E. 

118  25  32 

3165 

116  58  41 

3153 

115  31  36 

3141 

114    4  16 

3199   ^ 

1 

30 

Fomalhaut 

W. 

80  57  57 

3030 

82  27  33 

3014 

83  57  29 

9998 

85  27  44 

9984   1 

Mars 

W. 

66    3    7 

9681 

67  40  13 

9666 

69  17  38 

9659 

70  55  ^^ 

9638 

Satiuii 

W. 

63     1     5 

9708 

64  37  34 

9694 

66  14  22 

9681 

67  51  28 

9666   , 

a  Pegasi 

W. 

58  41     2 

3004 

60  11  10 

9989 

61  41  45 

9961 

63  12  47 

9939 

Pollux 

E. 

60  48  42 

9739 

59  12  44 

9718 

57  36  28 

9705 

55  59  55 

9699 

Sun 

E. 

106  43  40 

3061 

105  14  43 

3047 

103  45  28 

3039 

102  15  55 

3018 

31 

Mars 

W. 

79    9    8 

9561 

80  48  56 

9546 

82  29    5 

9530 

84    9  36 

9515 

Satuni 

VV. 

76    1  47 

9593 

77  40  51 

9578 

79  20  16 

9563 

81     0    2 

3547 

a  Pegasi 

W. 

70  54  33 

9838 

72  28  11 

9819 

74    2  14 

9800 

75  36  42 

2781 

Pollux 

E. 

47  52  33 

9691 

46  14    7 

9607 

44  35  22 

9593 

42  56  17 

2578 

Sun 

E. 

94  43  27 

9939 

93  11  58 

9993 

91  40    8 

9906 

90    7  57 

3890 

1 

1 

1 

XVIII. 


AUGUST,  1877. 


145 


1 

GREENWICH  MEAN  TIME. 

1 

LUNAE  DISTANCES. 

la 

Star's  Nsm« 

P.L. 

P.L 

P.L. 

P.L. 

^1 

and 

Midnifflit. 

of 

XVh. 

of 

xvnih. 

of 

XXIb. 

of 

1^ 

Position. 

C7 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

E. 

O           t        it 

27  57  48 

3189 

26  31  26 

3910 

25    5  29 

3936 

2^40    3 

3906 

4 

a  Arietis 

E. 

76  54    4 

ao&7 

75  25  38 

3087 

73  57  12 

3087 

72  28  46 

3087 

23 

Antares 

W. 

83  13  ]8 

3063 

84  42  13 

3069 

86  11    9 

3060 

87  40    7 

3058 

Jupiter 

W. 

67  27  34 

3086 

68  56    1 

3085 

70  24  29 

3089 

71  53    0 

3081 

a  Arietis 

E. 

65    6  34 

3085 

6338    6 

3084 

62    9  37 

3063 

60  41    7 

3089 

24 

Jupiter 
a  Aquilec 

W. 

79  16  10 

3070 

80  44  56 

3067 

82  13  46 

3065 

83  42  39 

9061 

W. 

49  43  44 

4444 

50  48  26 

4381 

51  54    4 

4395 

53    0  34 

4971 

a  Arietis 

E. 

53  18  15 

3076 

51  49  36 

3074 

50  20  55 

3073 

48  52  12 

9071 

Aldebaraii 

E. 

85    7  24 

3195 

83  39  45 

3193 

82  12    3 

3190 

80  44  18 

3118 

25 

Jupiter 
a  Aq^uilse 
o  Arietis 

W. 

91    8    5 

3043 

92  37  24 

3040 

94    6  47 

3036 

95  36  15 

3031 

W. 

58  44  25 

4055 

59  55  10 

4091 

61    6  29 

.3987 

62  18  21 

3955 

E. 

41  28    7 

3063 

39  59  12 

9069 

38  30  16 

3060 

37    1  18 

30S9 

Aldebarau 

E. 

73  24  49 

3105 

71  56  46 

3103 

70  28  40 

3100 

69    030 

9097 

26 

a  Aquilao 

W. 

68  24  59 

3894 

69  39  36 

3809 

70  54  36 

3781 

72    9  58 

3769 

Aldeliaraii 

E. 

61  38  51 

3083 

60  10  21 

3061 

58  41  48 

9078 

57.  13  11 

9075 

27 

a  Aquilce 

W. 

78  31  42 

3675 

79  48  56 

3660 

81    6  26 

3646 

82  24  11 

3639 

1 

Foinulbaut 

W. 

52  21    3 

3491 

53  42  56 

3394 

55    5  19 

3369 

56  28  11 

3345 

1 

Mars 

W. 

34  44  41 

9969 

36  15  41 

9946 

37  47    2 

9990 

39  18  43 

9916 

Saturn 

W. 

31  45  49 

9935 

33  17  23 

9994 

34  49  11 

9914 

36  21  12 

9906 

Aldebaran 

E. 

49  49  24 

* 

3065 

48  20  32 

3065 

46  51  39 

3064 

45  22  45 

3063 

28 

FomaUiaut 

W. 

63  29    9 

3937 

64  54  34 

3918 

66  20  22 

3199 

67  46  32 

3180 

Mars 

W. 

47    1  44 

9845 

48  35  14 

9831 

50    9    1 

9816 

51  43    5 

9805 

Saturn 

W. 

44    4  30 

9859 

45  37  50 

9849 

47  11  24 

9830 

48  45  13 

9819 

1 

Aldebaran 

E. 

37  58  29 

3075 

36  29  49 

3089 

35    1  18 

3091 

33  32  57 

3109  1 

Pollux 

E. 

79  40  18 

9867 

78    7  17 

9857 

76  34    3 

9847 

75    0  36 

9637 

Sun 

E. 

124  10  40 

.%09 

122  44  42 

3199 

121  18  32 

3188 

119  52    9 

3177 

29 

Fomalhaut 

W. 

75    2  48 

3094 

76  31     5 

3077 

77  59  43 

3061 

79  28  40 

3045 

Mars 

W 

59  37  52 

9737 

61  13  43 

9793 

62  49  52 

9709 

64  26  20 

9095 

Saturn 

W. 

56  38    1 

9760 

58  13  22 

9747 

59  48  59 

9735 

61  24  53 

9791 

a  Pegasi 

W. 

52  45  23 

3100 

Si  13  33 

3075 

55  42  13 

3051 

57  11  23 

3097 

Aldebaran 

E. 

26  16    3 

3990 

24  50  18 

3965 

23  25  26 

3399 

22    1  40 

3396 

Pollux 

E. 

67    9  52 

9780 

65  34  58 

9769 

6:3  59  49 

9756 

62  24  24 

9744 

Suit 

E. 

112  36  41 

3115 

111     8  50 

3109 

109  40  43 

3089 

106  12  20 

9075 

30 

B^omalhaut 

W. 

86  58  17 

9960 

88  29    9 

9954 

90    0  20 

9939 

91  31  49 

9995 

Mars 

W. 

72  33  27 

9693 

74  11  51 

9607 

75  50  36 

9593 

77  29  41 

9577 

Saturn 

W. 

69  28  53 

9659 

71     6  37 

9638 

72  44  40 

9694 

74  23    3 

9608 

a  Pegasi 

W. 

64  44  16 

9918 

66  16  12 

9898 

67  48  33 

9878 

69  21  20 

9858 

Pollux 

E. 

54  23    4 

9678 

52  45  54 

9664 

51    8  26 

9650 

49  30  39 

9696 

Son 

E. 

100  46    4 

3009 

99  15  54 

9987 

97  45  25 

9971 

96  14  36 

9955 

31 

Mars 

W. 

85  50  28 

9499 

87  31  42 

9483 

89  13  19 

9467 

90  55  19 

9451 

Saturn 

W. 

82  40  10 

9539 

84  20  39 

9515 

86    1  31 

9499 

87  42  45 

9463 

a  Pegasi 

W. 

77  11  35 

9763 

78  46  52 

9744 

80  22  34 

9795 

81  58  40 

9708 

Pollux 

E. 

41  16  52 

9564 

39  37    7 

9549 

37  57    2 

9534 

36  16  36 

9590 

■ 

Sun 

E. 

88  35  25 

9873 

87    2  31 

9855 

85  29  15 

9838 

83  55  37 

9891 

10 
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AT  GREENWICH  APPARENT  NOON. 


Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 


5 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascenaiou. 


h     m       a 

10  42  47.42 
10  46  24.91 
10  50  2.15 

10  53  39.15 

10  57  15.93 

11  0  52.50 

11  4  28.86 
11  8  5.04 
11  11  41.04 

11  15  16.90 
11  18  52.62 
11  22  28.22 

11  26  3.72 
11  29  39.13 
11  33  14.49 

11  36  49.79 
11  40  25.08 
11  44  0.37 

11  47  35.66 
11  51  10.99 
11  54  46.39 

11  58  21.88 

12  1  57.48 
12  5  33.22 

12  9  9.12 
12  12  45.20 
12  16  21.48 

12  19  57.99 
12  23  34.76 
12  27  11.81 

12  30  49.26 


DiflF.  for 
Ihour. 


8 

9.067 
9.056 
9.046 

9.037 
9.028 
9.019 

9.011 
9.004 
8.997 

8.991 
8.986 
8.9a3 

8.977 
8.974 
8.972 

8.971 
8.970 
8.970 

8.971 
8.974 
8.977 

8.981 
8.986 
8.993 

9.000 
9.008 
9.017 

9.027 
9.038 
9.050 

9.062 


Apparent 
DeclinatioD. 


// 


N. 
S. 


Diff.  for 
Ihour. 


N.  8  9  46.3-54.59 

7  47  52.3  54.92 

7  25  50.6  55.23 

7  3  41.6  55.53 

6  41  25.5  55.81 


6  19    2.7 

5  56  33.6 

5  33  58.7 

5  11  18.1 

4  48  32.3 

4  25  41.7 

4  2  46.4 

3  39  46.9 

3  16  43.7 

2  53  37.1 

2  30  27.1 

2  7  14.3 

1  43  59.0 


56.08 

56.34 
56.57 
56.80 

57.02 
57.20 
57.38 

57.55 
57.70 

57.84 

57.97 
58.08 
58.18 


1  20  41.5,  58.26 

0  57  22.1  58.34 

0  34     1.2  58.40 

0  10  38.9  58.45 

0  12  44.3  58.48 

0  36     8.2  58.50 

0  59  32.3  58.51 

1  22  56.5  58.50 

1  46  20.4  58.48 

2  9  43.7  58.44 
2  33  6.0  58.39 
2  56  26.9  58.33 


S.   3  19  46.1-58.26 


Semi- 
diameter. 


// 


5  53.77 

5  54.00 

5  54.23 

5  54.46 

5  54.70 

5  54.94 

5  55.18 

5  55.43 

5  55.68 

5  55.94 

5  56.20 

5  56.46 

5  56.72 

5  56.98 

5  57.25 

5  57.52 

5  57.79 

5  58.06 

5  58.33 

5  58.60 

5  58.87 

5  59.14 

5  59.41 

5  59.68 

5  59.95 

6  0.22 
6  0.49 

6  0.76 

6  1.03 

6  1.30 


16     1.57 


Sidereal 
Time 
of  the 
Semi- 
diameter 

paasinfc 
the 

Merid- 
ian. 


64.40 
64.35 
64.31 

64.27 
64.24 
64.21 

64.18 
64.15 
64.13 

64.11 
64.09 
64.08 

64.07 
64.06 
64.06 

64.06 
64.06 
64.06 

64.07 
64.08 
64.09 

64.10 
64.12 
64.14 

64.17 
64.19 
64.22 

64.25 
64.29 
64.33 

64.37 


Equation  of 

Time, 

tobe 
tubtracted 

from 
Apparent 


m 


a 


0  13.42 
0  32.43 

0  51.69 

1  11.19 

1  30.91 
150.85 

2  10.98 
2  31.30 

2  51.80 

3  12.44 
3  33.21 

3  54.10 

4  15.09 
4  36.18 

4  57.32 

5  18.51 

5  39.72 

6  0.93 

6  22.13 

6  43.29 

7  4.39 

7  25.41 

7  46.31 

8  7.06 

8  27.65 

8  48.07 

9  8.28 

9  28.27 

9  48.01 

10    7.47 


Diff.  for 
1  lioar. 


a 
0.787 

0.798 

0.808 

0.817 
0.82G 
0.835 

0.843 
0.850 
0.857 

0.863 
0.8^ 
0.873 

0.877 
0.880 
0.882 

0.883 
0.884 
0.884 

0.883 
0.880 
0,877 

0.873 
0.868 
0.861 

0.854 
0.846 
0.837 

0.827 
0.816 
0.804 


10  26.62  0.792 


NOTK. — ^Mean  Time  of  the  Semidiameter  paasing:  may  be  found  by  subtracting  0«.18  &om  the  Sidereal  Time. 

— -  prefixed  to  the  hourly  chuige  of  declination,  indicates  that  north  declinations  are  decreasing,  and  that  south 

declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 


o 

d 
A 


Sal. 

Sim. 

Mon. 

Tnes. 
Wed. 
Thur. 

Frid. 

Sat. 

Still. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

TueB. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 


5 

I 


o 

& 

A 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 

31 


THE  SUN'S 


Ri|;Iit  Asceuaioii. 


h      in        a 

0  42  47.43 
0  46  24.97 
0  50    2.26 

0  53  39.31 

0  57  16.14 

1  0  52.76 

1  4  29.17 
1  8  5.40 
1  11  41.45 

1  15  17.36 
1  18  53.13 
1  22  28.78 

1  26  4.33 
1  29  39.80 
1  33  15.21 

1  36  50.57 
1  40  25.91 
1  44     1.25 

1  47  36.59 
1  51  11.98 
1  54  47.44 

1  58  22.97 

2  1  58.62 
2    5  34.42 

2  9  10.37 
2  12  46.50 
2  16  22.84 

2  19  59.40 
2  23  36.22 
2  27  13.32 


12  30  50.72 


DUr.  for 
1  hour. 


8 

9.069 
9.058 
9.048 

9.039 
9.030 
9.031 

9.013 
9.006 
8.999 

8.993 
8.988 
8.983 

8.979 
8.976 
8.974 

8.973 
8.972 
8.972 

8.973 
8.976 
8.979 

8.983 
8.988 
8.995 

9.002 
9.010 
9.019 

9.089 
9.040 
9.052 

9.064 


Appareyit 
Declination. 


N. 


o 

8 


II 


9  46.3 
7  47  52.0 
7  25  49.9 

7  3  40.6 
6  41  24.2 
6  19     1.1 


Difr.for 
1  lionr. 


-54.60 
54.93 
55.24 

55.54 
55.82 
56.09 


5  56  31.7 

5  33  56.4 

5  11  15.5 

4  48  29.4 

4  25  38.4 

4  2  42.8 

3  39  43.0 

3  16  39.4 

2  53  32.4 

2  30  22.1 

2  7     8.9 

1  43  53.2 

1  20  35.4 

0  57  15.7 

0  33  54.4 


N.  0 

S.   0 

0 


10  31.8 
12  51.8 
36  16.0 


0  59  40.5 

1  23     5.0 

1  46  29.2 

2  9  52.8 
2  33  15.4 
2  56  36.6 

S.   3  19  56.2 


56.35 
56.58 
56.81 

57.03 
57.22 
57.40 

57.57 
57.72 

57.86 

57.99 
58.10 
58.20 

58.28 
58.36 
58.42 

6a47 
58.50 
58.52 

58.58 
58.52 
58.50 

58.46 
58.41 
58.35 

-58.27 


Eqnstiou  of 

Time, 

tobe 

etdded  to 

Mean 

TifM. 


in        H 

0  13.42 
0  32.44 

0  51.70 

1  11.21 
1  30.93 

1  50.87 

2  11.01 
2  31.33 

2  51.83 

3  12.48 
3  33.26 

3  54.16 

4  15.16 
4  36.25 

4  57.39 

5  18.59 

5  39.80 

6  1.02 

6  22.23 

6  43.40 

7  4.49 

7  25.52 

7  46.42 

8  7.17 

8  27.77 

8  48,20 

9  8.41 

9  28.41 

9  48.14 

10    7.60 

10  26.75 


Difllfor 
1  hour. 


0.787 
0.798 
0.808 

0.817 
0.826 
0.835 

0.843 
0.850 
0.857 

0.863 
0.868 
0.873 

0.877 
0.880 
0.882 

0.883 
0.884 
0.884 

0.883 
0.880 
0.877 

0.873 
0.868 
0.861 

0.854 
0.846 
0.837 

0.827 
0.816 
0.804 

0.792 


SideroRl 

Time 

or 

RIgkt  Afioensiou 

of 

Mean  Hub. 


n      m       H 

0  43     0.85 

0  46  57.41 

0  50  53.96 

0  54  50.52 

0  58  47.07 

1  2  43.63 

1  6  40.18 

1  10  36.73 

1  14  33.28 

1  18  29.84 

1  22  26.39 

1  26  22.94 

1  30  19.49 

1  34  16.05 

1  38  12.60 

1  42     9.16 

1  46     5.71 

1  50    2.27 

1  53  58.82 

1  57  55.38 

2  1  51.93 

2  5  48.49 

2  9  45.04 

2  13  41.59 

2  17  38.14 

2  21  34.70 

2  25  31.25 

2  29  27.81 

2  :33  24.36 

2  37  20.92 


12  41  17.47 


Mote. — The  Semidiameter  Sot  Mean  Vooa  may  bo  aamxmed  the  laine  as  that  fbr  Apparent  Nooo. 


Diff.  for  1  hoar. 
+9".8665 
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III. 


AT  GBEENWICH  MEAN  NOON. 


O 
A 


I' 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11. 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


i 


I 

p 


244 
245 
246 

247 

248 
249 

250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


THE  SUN'S 


True  LONGITUDE. 


// 


159  6  32.2 

160  4  40.9 

161  2  51.6 

162  1  4.3 

162  59  18.8 

163  57  35.2 

164  55  53.5 

165  54  13.6 

166  52  35.5 

167  50  59.2 

168  49  24.6 

169  47  51.6 

170  46  20.3 

171  44  50.7 
17?  43  22.7 

173  41  56.2 

174  40  31.3 

175  39  8.1 

176  37  46.8 

177  36  27.3 

178  35  9.6 

179  33  53.8 

180  32  40.0 

181  31  28.3 

182  30  18.6 

183  29  11.1 

184  28  5.8 

185  27  2.8 

186  26  2.1 

187  25  3.7 

188  24  7.7 


V 


I  u 

5  49.7 
3  58.2 
2  8.8 

0  21.4 
58  35.8 
56  52.1 

55  10.2 
53  30.2 
51  52.0 

50  15.6 
48  40.9 

47  7.8 

45  36.3 
44  6.6 
42  38.5 

41  11.9 
39  46.9 
38  23.6 

37  2.2 
35  42.6 
34  24.8 

33  8.8 
31  54.9 
30  43.1 

29  33.3 
28  25.7 
27  20.3 

26  17.2 
25  16.4 
24  17.9 

23  21.8 


Diff.  for 
Ihour. 


45.32 
45.40 
45.49 

46.57 
45.65 
46.73 

4.5.80 
46.88 
45.96 

46.02 
46.09 
46.16 

46.23 
46.30 
46.36 

46.43 
46.50 
45.57 

46.65 
46.72 
46.80 

46.88 
46.97 
47.05 

47.14 
47.23 
47.33 

47.42 
47.52 
47.61 


147.71 


LATITUDE 


// 


4-0.53 
0.45 
0.36 

0.24 
-1-0.11 
-0.03 

0.16 
0.30 
0.41 

0.52 
0.59 
0.63 

0.64 
0.63 
0.58 

0.52 
0.44 
0.32 

0.20 
-0.07 
-1-0.06 

0.17 
0.26 
0.35 

0.40 
0.41 
0.41 

0.37 
0.31 
0.21 

4-0.11 


Logaritism 

of  the 

Radius  Vector 

of  the 

EarUi. 


0.0037312 
.0036275 
.0035225 

.0084161 
.0083082 
.0031987 

.0030876 
.0029750 
.0028609 

.0027454 
.0026284 
.0025102 

.00^3909 
.0022707 

.0020279 
.0019057 
.0017831 

.0016602 
.0015373 
.0014145 

.0012919 
.0011694 
.0010469 

.0009246 
.0008026 
.0006806 

.0005586 
.0004366 
.0003145 

0.0001921 


DUr.  for 
Ihonr. 


-42.9 
43.9 
44.0 

44.6 
46.2 
45.9 

46.6 
47.2 

47.8 

48.4 
49.0 
49.6 

49.9 
50.3 
60.6 

60.8 
51.0 
61.1 

51.2 
51.2 
61.1 

61.0 
51.0 
61.0 

60.9 
50.9 
60.8 

60.8 
60.8 
60.9 

-51.1 


Kean  Time 

of 
Sidereal  Ob. 


"E     m       a 

3  14  48.57 
3  10  52.66 
3  6  56.75 

3  3  0.86 
2  59  4.95 
2  55  9.04 

2  51  13.13 
2  47  17.23 
2  43  21.32 

2  39  25.40 
2  35  29.50 
2  31  33.60 

2  27  37.69 
2  23  41.78 
2  19  45.87 

2  15  49.97 
2  11  54.06 
2    7  58.15 

2  4  2.25 
2  0  6.38 
1  56  10.42 

I  52  14.51 
1  48  18.60 
1  44  22.70 

1  40  26.79 
1  36  30.88 
1  32  34.97 

1  28  39.07 
1  24  43.16 
1  20  47.25 


11  16  51.35 


NOTR :  X  oorrespoods  to  the  true  equinox  of  the  date,  A'  to  the  maam,  equinox  of  Jaaxuay  Od. 


Diff.  for  1  boor. 
— 9".8296 
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GREENWICH  MEAN  TIME. 


s 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 

31 


THE  MOON'S 


SEMiniAMETER. 


Noun. 


// 


5  49.5 

[6  3.7 

16  17.4 

16  29.4 

16  38.2 

16  42.7 

16  42.0 

[6  S6.1 

16  25.7 


16 
[5 
5 

5 
5 
[5 

14 

14 

14 


14 
[4 


14 
[4 


[5 
5 


12.2 
56.9 
41.3 

26.7 

13.9 

3.3 

55.3 
49.6 
46.4 


45.3 
46.2 
4  48.5 


52.3 
57.3 
5    3.2 


10.2 

18.2 

Lo  27.1 


5  37.0 

[5  47.7 

[5  58.9 

16  9.8 


Midnight. 


// 


15  56.5 

16  10.7 
16  23.7 

16  34.3 
16  41.0 
16  43.0 

16  39.6 
16  31.4 
16  19.3 

16  4.6 
15  49.0 
15  33.9 

15  20.0 
15  8.3 
14  59.0 

14  52.2 

14  47.7 
14  45.6 

14  45.5 
14  47.2 
14  50.3 

14  54.6 

15  0.1 
15    6.6 

15  14.0 
15  22.5 
15  32.0 

15  42.3 

15  53.3 

16  4.4 

16  15.0 


HORIZONTAL    PARALLAX. 


NOOD. 


// 


57  58.1 

58  50.1 

59  40.5 

60  24.5 

60  56.9 

61  13.3 

61  10.7 
60  49.2 
60  11.2 

59  21.3 
58  25.1 
57  28.0 

56  34.4 
55  47.3 
55  8.5 

54  38.8 
54  18.2 
54  6.3 

54  2.4 
54  5.4 
54  14.2 

54  28.0 

54  46.1 

55  8.1 

55  33.7 

56  3.0 

56  36.0 

57  12.4 

57  51.6 

58  32.5 

59  12.8 


Diff.  for 
Ibour. 


+2.14 
2.17 

2.00 

1.62 

1.04 

+0.30 

-0.51 
1.26 
1.87 

2.25 
2.40 
2.33 

2.12 
1.80 
1.43 

1.05 
0.67 
0.32 

-4).01 

+0.25 

0.48 

0.67 
0.84 
0.99 

1.15 
1.30 
1.45 

1.58 
1.68 
1.71 

+1.6;J 


Midnight. 


// 


58  24.0 

59  15.8 

60  3.6 

60  42.4 

61  7.3 
61  14.4 

61  2.2 
60  32.0 

59  47.4 

58  53.7 
57  56.3 
57    0.6 

56  9.9 
55  26.8 
54  52.5 

54  27.4 
54  11.2 
54     3.4 

54  3.1 
54  9.1 
54  20.5 

54  36.5 

54  56.6 

55  20.4 

55  47.9 

56  19.1 

56  53.8 

57  31.7 
^  11.9 

58  53.0 

59  31.8 


Ittff.  for 
1  hoar. 


+2.17 
2.11 
1.84 

1.36 
+0.69 
-0.11 

0.90 
1.59 
2.09 

2.35 
2.39 
2.24 

1.97 
1.62 
1.24 

0.86 

0.50 

-0.16 

+0.12 
0.37 
0.58 

0.76 
0.92 
1.07 

1.22 
1.38 
1.52 

1.64 
1.71 
1.68 

-1.53 


MERIDIAN  PASSAGE. 


h       m 

19  3.4 

20  5.3 

21  6.5 

22  5.2 

23  0.8 
23  53.6 

6 

0  44.7 

1  35.3 

2  26.6 

3  19.2 

4  13.4 

5  8.5 

6  3.6 

6  57.1 

7  48.0 

8  35.7 

9  20.4 

10    2.6 

10  43.0 

11  22.6 

12  2.3 

12  43.2 

13  26.3 

14  12.6 

15  2.9 

15  57.3 

16  55.2 

17  54.9 

18  54.4 

19  52.0 


Diff.  for 
1  hoar. 


m 
2.56 

2.58 

2.50 

2.38 
2.85 
2.16 


2.11 
2.12 

2.16 
2.23 
2.29 

2.31 
2.27 
2.18 

2.05 
1.92 
1.80 

1.71 
1.66 
1.64 

1.67 
1.74 
1.86 

2.01 
2.18 
2.35 

2.47 
2.50 
2.45 

2.34 


AOfi. 


Noon. 


d 

23.3 
24.3 
25.3 

26.3 
27.3 
28.3 

29.3 
1.0 
2.0 

3.0 
4.0 
50 

6.0 
7.0 
8.0 

9.0 
10.0 
11.0 

12.0 
13.0 
l4Jd 

15.0 
16.0 
17.0 

18.0 
19.0 
20.0 

21.0 
22.0 
23.0 

24.0 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Bight  AscenaioD. 

Diff. 
for  1  ID. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Right  AjscennoD. 

Diff. 
for  1  m. 

Declination. 

Di£ 
for  1  m. . 

SAT 

URD. 

iY  1. 

MONDAV:  3. 

i 

h     m      s 

S 

or// 

/» 

h    m      8 

8 

O           /           // 

It 

0 

5    0  14.40 

9.5495 

N.27  52  49.1 

9.668 

0 

7    5  50.42 

9.6335 

N.26  28  59.5 

6Jt04 

1 

5    2  47.1 1 

9.5477 

27  55  24.0 

9.496 

1 

7    8  28.38 

9.6318 

26  22  ;i5.6 

6.499  ' 

2 

5    5  20.12 

9.5597 

27  57  48.6 

9.393 

2 

.7  11    6.24 

9.6300 

26  16    0.5 

6.679 

3 

5    7  53.44 

9.5577 

28    0    2.8 

9.149 

3 

7  13  43.98 

9.6-779 

26    9  14.1 

6.867 

4 

5  10  27.05 

9.5696 

28    2    6.5 

1.973 

4 

7  16  21.59 

9.6957 

26    2  16.5 

7.053 

5 

5  13    0.95 

9.5673 

28    3  59.6 

1.707 

5 

7  18  59.07 

9.6935 

25  55    7.7 

7.939 

6 

5  15  35.13 

9.5719 

28    5  42.1 

1.690 

6 

7  21  36.41 

9.6811 

25  47  47.8 

7.494 

7 

5  18    9.58 

9.5764 

28    7  14.0 

1.449 

7 

7  24  13.60 

9.6186 

25  40  ia8 

7.608  ' 

8 

5  20  44.30 

9.5808 

28    8  a5.1 

1.969 

8 

7  26  50.64 

9.6159 

25  2Q  34.8 

7.791 

9 

5  23  19.28 

9J)851 

28    9  45.4 

1.089 

9 

7  29  27.51 

9.6131 

25  24  41.9 

7.973 

10 

5  25  54.51 

9.5801 

28  10  44.9 

0.901 

10 

7  32    4.21 

9.6109 

25  16  38.0 

8.156 

11 

5  28  29.97 

9.5930 

28  11  33.5 

0.719 

11 

7  M  40.74 

9.6079 

25    8  23.2 

8.337 

12 

5  31    5.67 

9.5968 

28  12  11.2 

0.537 

12 

7  37  17.08 

9«6041 

24  59  57.d 

8.517 

13 

5  33  41.59 

9.6005 

28  12  37.9 

0.353 

13 

7  39  53.23 

9.6009 

24  51  21.2] 
24  42  34.2 

8.695 

14 

5  36  17.73 

9.6041 

28  12  53.5 

-H>.168 

14 

7  42  29.19 

9.5976 

8.873 

15 

5  38  54.08 

9.6075 

28  12  58.1 

><U>16 

15 

7  45    4.94 

9.5941 

24  33  36.5 

9.050 

16 

5  41  30.63 

9.6107 

28  12  51.6 

0.909 

16 

7  47  40.48 

9.5906 

24  24  28J2 

9.995 

17 

5  44    7.37 

9.6138 

28  12  33.9 

0.389 

17 

7  50  15.81 

9.5870 

24  15    9.5 

9.393  ' 

18 

5  46  44.29 

9.6168 

28  12    4.9 

0.577 

18 

7  52  50.92 

9.5839 

24    5  40.4 

9.579 

19 

5  49  21.38 

9.6196 

28  11  24.7 

0.764 

19 

7  55  25.80 

9.5794 

23  56    0^ 

9.744 

20 

5  51  58.64 

9.6999 

28  10  33.2 

0.959 

20 

7  58    0.45 

9.5756 

23  46  11.1 

9.915 

21 

5  54  36.05 

9.6947 

28    9  30.4 

U141 

21 

8    0  34.87 

9.5717 

23  36  11.1 

10UW4 

22 

5  57  13.60 

9.6970 

28    8  16.3 

1.399 

22 

8    3    9.05 

9.5676 

23  26    1.0 

10.959 

23 

5  59  51J29 

9.6999 

N.28    6  50.9 

1.518 

23 

8    5  42.98 

N.23  15  40.8 

10.490 

• 

SU 

NDA^ 

Y  2. 

TU] 

BSDA 

Y  4. 

0 

6    2  29.11 

9.6313 

N.28    5  14.1 

1.709 

0 

8    8  16.66 

9.5509 

N.23    5  10.6 

10JW6 

1 

6    5    7.05 

9.6339 

28    3  25.8 

1.901 

1 

8  10  50.09 

9.5550 

22  54  30.5 

10.749  1 

2 

6    7  45.09 

9.6348 

28     1  26.0 

9.099 

2 

8  13  23.26 

9.5506 

22  43  40.7 

10.911 

3 

6  10  23.23 

9.6364 

27  59  14.8 

9.983 

3 

8  15  56.16 

9.5469 

22  32  41.2 

11.073 

4 

6  13    1.46 

9.6378 

27  56  52.1 

9.474 

4 

8  18  28.80 

9.5417 

22  21  32.0 

11.933 

5 

6  15  39.77 

9.6391 

27  54  17.9 

9.666 

5 

8  21     1.17 

9.5379 

22  10  13.3 

11.391 

6 

6  18  iai5 

9.6409 

27  51  32.2 

9.858 

6 

8  23  33.27 

9.5397 

21  58  45.1 

11J»48 

7 

6  20  56.59 

9.6411 

27  48  35.0 

3J)50 

7 

8  26    5.09 

9.5880 

21  47    7.6 

11.703 

8 

6  23  35.08 

9.6419 

27  45  26.2 

3.949 

8 

8  28  36.6!) 

9J»33 

21  35  20.8 

11.857 

9 

6  26  13.62 

9.6496 

27  42    5.9 

3.435 

9 

8  31    7.89 

9.5187 

21  23  24i^ 

19.000 

10 

6  28  52.19 

9.6430 

27  38  34.0 

3.^7 

10 

8  33  38.87 

9.5140 

21  11  19.7 

19.159 

11 

6  31  3a78 

9.6439 

27  34  50.6 

3.819 

11 

8  36    9.57 

9.5099 

20  59    5.7 

19.308  , 

12 

6  34    9.38 

9.6434 

27  30  55.7 

4.019 

12 

8  38  39.98 

9.5043 

20  46  42.8 

19.455 

13 

6  36  47,99 

9.6435. 

27  26  49.2 

4.904 

13 

8  41  10.09 

9.4994 

20  34  11.1 

19.600 

14 

6  39  2a60 

9.6433 

27  22  31.2 

4.396 

14 

8  43  39.91 

9.4946 

20  21  30.8 

19.743 

15 

6  42    5.19 

9.6430 

27  18    1.7 

4.588 

15 

8  46    9.44 

9.4807 

20    8  41.9 

19.866  1 

16 

6  44  4a76 

9.64S6 

27  13  20.6 

4.781 

16 

8  48  38.67 

3.4847 

19  55  44.5 

njm 

17 

6  47  22.30 

9.6419 

27    8  28.0 

4.979 

17 

8  51    7.60 

9.4797 

19  42  38.8 

13.164 

18 

6  50    0,79 

9.6419 

27    3  24.0 

5.163 

18 

8  53  36.23 

9.4747 

19  29  24.8 

13.301   1 

19 

6  52  39.24 

9.6403 

26  58    8.5 

5.354 

19 

8  56    4.56 

9.4698 

19  16    2.7 

13.435 

20 

6  55  17.63 

9.6393 

26  52  41.5 

5.545 

20 

8  58  32.60 

9.4648 

19    2  32.6 

13.568 

21 

6  57  55.95 

9J6381 

26  47    3.1 

5.735 

21 

9    1    0.34 

9.4597 

18  48  54.5 

13.700 

22 

7.  0  34.20 

9.6367 

26  41  13.3 

5.995 

22 

9    3  27.77 

9.4547 

18  35    8.6 

13.898 

23 

7    3  12.36 

9.6359 

26  35  12.1 

6.115 

23 

9    5  54.90 

9.4497 

18  21  15.1 

13.955 

24 

7    5  50.42 

9.6335 

N.26  28  59.5 

6.304 

24 

9    8  21.74 

9.4448 

N.18    7  14.0 

14i»l  1 
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GREENWICH  MEAN  TIME. 


THE  MOON^  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aeoension. 


Diff. 
for  1  m. 


Beclination. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  5. 


h 

9 
9 
9 
9 
9 


m 

8 
10 
13 
15 
18 


9  20 
9  22 
9  25 
9  27 
9  30 
9  32 
9  34 
9  37 
9  39 
9  42 
9  44 
9  46 
9  49 
9  51 
9  53 
9  56 
9  58 
0 
3 


10 
10 


21.74 

48.28 
14.51 
40.44 

6.07 
31.40 
56.44 
21.18 
45.62 

9.77 
3ti63 
57.19 
20.46 
43.45 

6.15 
28.56| 
50.69: 
12.55 
34.13 
55.44 
16.47 
37.23 
57.73 
17.96 


N. 


8 

9.4448 
3.4398 
9.4347 
9.4997 
9.4947 
9.4197 
9.4148 
9.4096 
9.4049 
9.4601 
9.3959 
9.3903 
9.38S5 
9.3807 
9.3759 
9.3712 
9.3666 
9.3690 
9.3574 
9.3528  I 
9.3489 
3.3438' 
9.3394! 
9.3350  N. 


7 

7 
7 
7 


7 
53 
38 
24 
9 
6  55 
6  40 
6  25 
6  10 
5  55 
40 
25 
9 
54 
38 
2;i 
7 
51 
35 
19 
3 

47 
30 
14 


(/ 


14.0 
5.4 
49.51 
26.3 
56.0 
18.7 
34.5 
43.6 
46.0 
41.9 
31.4 
14.7 
51.8 
22.8 
48.0 
7.4 
21.1 
29.3 
32.2 
29.8 
22.2 
9.5 
51.9 
29.6 


14.081 
14.904 
14.396 
14.446 
14.563 
14.679 
14.799 
14.904 
15.014 
1S.199 
15.997 
15.330 
15.439 
15.539 
].'S.e98 
15.794 
15.817 
15.907 
15.996 
16.083 
16.169 
16.959 
16.339 
16.410 


THURSDAY  6. 


0 

10    5  37.93 

9J307 

N.ll  58    2.7 

16.487 

0 

11  53  47.62 

9.9043 

1 

10    7  57.65 

9.3965 

11  41  31.2 

16.561 

1 

11  55  59.85 

9.9035 

2 

10  10  17.11 

9.3993 

11  24  55.4 

16.633 

2 

11  58  12.04 

9.9099 

3 

10  12  36.32 

9.3189 

11     8  1.5.3 

16.703 

3 

12    0  24.20 

9.2023 

4 

10  14  55iJ9 

9.3149 

10  51  31.0 

16.771 

4 

12    2  36.32 

9.9017 

5 

10  17  14.02 

9.3101 

10  34  42.8 

16.836 

5 

12    4  48.41 

S.9019 

6 

10  19  32.50 

9.3061 

10  17  50.7 

16.900 

6 

12    7    0.47 

9.9008 

7 

10  21  50.75 

9.3099 

10    0  54.8 

16.969 

7 

12    9  12.51*  9.9005 

8 

10  24    8.77 

9.9984 

9  43  55.3 

17.090 

8 

12  11  24.53 

9.9003 

9 

10  26  26.56 

9.9947 

9  26  52.4 

17.077 

9 

12  13  36.55 

9.9009 

10 

10  28  44.13 

9.9909 

9    9  46.1 

17.139 

10 

12  15  48.56!  9.2009 

11 

10  31     1.47 

9.9879 

8  52  36.5 

17.185 

11 

12  18    0.57  9.2001 

12 

10  33  18.59 

9.9836 

8  35  23.9 

17.936 

12 

12  20  12.57  9.9001 

13 

10  35  35.50 

9.9809 

8  18    8.3 

17.964 

13 

12  22  24.58  9.9003 

14 

10  37  52.21 

9.9767 

8    0  49.8 

17.331 

14 

12  24  36.61,  9.9006 

15 

10  40    8.71 

9.9733 

7  43  28.6 

17.375 

15 

12  26  48.65 

9.20081 

16 

10  42  25.01 

9.9706 

7  26    4.8 

17.417 

16 

12  29    0.71   9.2019 

17 

10  44  41.11 

9.9668 

7    8  38.6 

17.457 

17 

12  31  12.79,  9.2015 

18 

10  46  57.02 

9.2637 

6  51  10.0 

17.495 

18 

12  ;«  24.89  9.«o:9 

19 

10  49  12.75 

9.9606 

6  33  39.2 

17.531 

19 

12  35  37.02  9.2095 

20 

10  51  28.29 

9.9575 

6  16    6.3 

17^)64 

20 

12  37  49.19  9.2039' 

21 

10  53  43.65 

9.9546 

5  58  31.5 

17.596 

21 

12  40      1.4li  9.9040 

22 

10  55  58.84 

9.9517 

5  40  54.8 

17.625 

22 

12  42  13.67  2.2047 

23 

10  58  13.86 

9.9489 

5  23  16.5 

17.659 

23 

12  44  2,i.97  2.9054 

24 

11    0  28.71 

9.94^2 

N.  5    5  36.6 

17.677 

24 

12  46  38.:^2 

9.2069 

Hour. 


Kight  A  acension. 


Diff. 
for  1  m, 


DecKnation. 


Diff. 
for  1  m. 
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26.56 
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54.61 

8.43 
22.13 
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41.85 
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20.37j 
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58.15 
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8 
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9.2118  I  N. 

2.9105  '  S. 

9.9093 
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32 
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36 
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11 
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33.1 
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20 
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7.819 
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17.645 
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17.526 

17.4dl 
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17.417 
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17.335 

17.999 

17.947 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  HTGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BlgbtAvoeBsioD. 

Diff. 
for  1  m. 

Declination. 

Dilt 
for  1  m. 

Hoar. 

RightAscenaion. 

Diff. 
for  1  m. 

DeclUuLtion. 

Difi. 
forlm. 

I 

SII 

NDA^ 

"£  9. 

TUESDAY  11. 

1 

1 
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h    m      • 

8 

O          /           // 

// 

b     m       8 

A 

0         1" 
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0 

12  46  38.32 

9.9069 

S.  8  53  46.9 

16.565 

0 

14  34  31.55 

9w)091 

S.20  24  2a6 

11.706 

1 

12  48  50.72 

2.9079 

9  10  18.8 

16.497 

1 

14  36  49.75 

9.3046 

20  36    7.0 

11.574 

2 

12  51    3.18 

9.9083 

9  26  46.6 

16.488 

2 

14  39    8.10 

9.3073 

20  47  37.5 

11.449 

3 

12  53  15.71 

9.9094 

9  43  10.2 

16.357 

3 

*14  41  26.61 

9..^097 

20  59    0.1 

11.310 

4 

12  55  28.31 

9.9106 

9  59  29.5 

16.985 

4 

14  43  45.27 

9.3199 

21  10  14.7 

11.177 

5 

12  57  40.98 

9J3117 

10  15  44.4 

16.910 

5 

14  46    4.08 

9.3147 

21  21  21.3 

110)43 

6 

12  59  53.72 

9.9199 

10  31  54.7 

16.134 

6 

14  48  23.03 

9.3171 

21  32  19.8 

lOJW? 

7 

13    2    6.53 

9.9143 

10  48    0.4 

16.667 

7 

14  50  42.13 

9.3196 

21  43  10.1 

10.770 

8 

13    4  19.43 

9J2157 

11    4    1.5 

15.979 

8 

14  53     1.38 

9.3990 

21  53  52.2 

10.633 

9 

13    6  32.4] 

9.9171 

11  19  57.9 

15.899 

9 

14  55  20.77 

9.3944 

22    4  26.1 

10.496- 

10 

13    8  45.48 

9J21d6 

11  35  49.4 

15.817 

10 

14  57  40.31 

9.3968 

22  14  .51.7 

10.357 

11 

13  10  58.64 

9.9901 

11  51  35.9 

15.733 

11 

14  59  59.99 

9.3993 

22  25    8.9 

10.917 

12 

13  13  11.89 

9.9917 

12    7  17.3 

15.648 

12 

15    2  19.82 

9.3317 

22  35  17.7 

ioun6 

13 

13  15  25.24 

9.9933 

12  22  53.6 

15.569 

13 

15    4  39.79 

9.3339 

22  45  18.0 

9.S35 

14 

13  17  38.69 

9JB9S0 

12  38  24.7 

15.474 

14 

15    6  59.89 

9.3369 

22  55    9.9 

9.794 

15 

13  19  52.24 

9.9967 

12  53  50.5 

15.385 

15 

15    9  20.13 

9.3384 

23    4  53.3 

9.658 

16 

13  22    5.90 

9.9985 

13    9  10.9 

15.994 

16 

15  11  40.50 

9.3407 

23  14  28.1 

9.506 

17 

13  24  19.66 

9.9303 

13  24  25.8 

15.901 

17 

15  14     1.01 

9.3499 

23  23  54.2 

9.363 

18 

13  26  33.53 

9.9399 

13  39  35.0 

15.107 

18 

15  16  21.65 

9.3450 

23  33  11.7 

9.919 

19 

13  28  47.52 

9.9341 

13  54  38.6 

15.019 

19 

15  18  42.41 

9.3471 

23  42  2a5 

9.073 

20 

13  31     1.62 

9.9360 

14    9  36.5 

14.916 

20 

15  21     3.30 

9.3499 

23  51  20.5 

6006 

21 

13  33  15.84 

9.9381 

14  24  28.5 

14.818 

21 

15  23  24.32 

9J513 

24    0  11.8 

8.788 

22 

13  35  30.19 

9.9409 

14  39  14.6 

14.719 

22 

15  25  45.46 

9.3533 

24    8  54.3 

6.634 

23 

13  37  44.66 
MO 

9.9499 
NDAl 

S.  14  53  54.8 
Z  10. 

]4.«]9 

23 

15  28    6.71 
WED] 

9..%59 

!^ESD 

S.24  17  27.9 
XY.   12. 

6.486 

0 

13  39  59.25 

9.9443 

S.  15    8  28.9 

^14.517 

0 

15  30  28.08 

9.3571 

S.24  25  52.6 

6.337  ' 

1 

13  42  13.97 

9J9464 

15  22  .56.8 

14.413 

1 

15  32  49.56 

9.3569 

24  34    8.4 

6.168 

2 

13  44  28.82 

9.9467 

15  37  18.5 

14.309 

2 

15  35  11.15 

9.3607 

24  42  15.2 

8U»8 

3 

13  46  43.81 

9.9509 

15  51  a3.9 

14.903 

3 

15  37  32.85 

9.3635 

24  50  13.0 

7.888 

4 

13  48  58.93 

9.9531 

16    5  42.9 

14.096 

4 

15  39  54.65 

9.3649 

24  58    1.8 

7.738 

5 

13  51  14.18 

9.9553 

16  19  45.4 

13.987 

5 

15  42  16.55 

9.3658 

25    5  41.6 

7.587 

6 

13  53  29.57 

9.9577 

16  33  41.3 

13.877 

6 

15  44  38.55 

9.3674 

25  13  12.3 

7.436 

7 

13  55  45.10 

9.9600 

16  47  30.6 

13.767 

7 

15  47    0.64 

9.3689 

25  20  33.9 

7.983 

8 

13  58    0.77 

9.9694 

17    1  ia3 

13.655 

8 

15  49  22.82 

9.3704 

25  27  46.3 

7.131 

9 

14    0  16.59 

9.9648 

17  14  49.2 

13.549 

9 

15  51  45.09 

9.3718 

25  34  49.6 

6.978 

10 

14    2  32.55 

9.9679 

17  28  18.3 

13.498 

10 

15  54    7.44 

9.3731 

25  41  43.7 

6.895 

11 

14    4  48.65 

9.9696 

17  41  40.5 

13.311 

11 

15  56  29.86 

9.3744 

25  48  28.6 

6.679 

12 

14    7    4.90 

9.9791 

17  54  55.6 

13.193 

12 

15  58  52.36 

9.3756 

25  55    4.3 

6.518 

13 

14    9  21.;}0 

9.9745 

18    8    3.7 

13.076 

13 

16    1  14.93 

9.3767 

26    1  30.7 

6.363  , 

14 

14  11  37.84 

9.9769 

18  21     4.7 

19.957 

14 

IQ    3  37.56 

9.3777 

26    7  47.9 

6J209 

15 

14  13  54.53 

9.9794 

18  33  58.5 

19.836 

15 

16    6    0.26 

S.3787 

26  13  55.8 

6.054  1 

16 

14  16  11.37 

9.9819 

18  46  45.0 

19.714 

16 

16    8  23.01 

9.3797 

26  19  54.4 

5.899 

17 

14  18  28.36 

9.9844 

\Q  59  24.2 

19.599 

17 

16  10  45.82 

9.3806 

26  25  4a7 

5.744 

18 

14  20  45.50 

9.9870 

19  11  5&1 

19.469 

18 

16  13    8.68 

9.3813 

26  31  23.7 

5J>88 

19 

14  23    2.80 

9.9896 

19  24  20.5 

19.344 

19 

16  15  31.58 

9.3890 

26  36  54.3 

5.433 

20 

14  25  20.25 

9.9921 

19  36  37.4 

19.918 

20 

16  17  54.52 

9.3886 

26  42  15.6 

5.977 

21 

14  27  37.85 

9.9946 

19  48  46.7 

19.099 

21 

16  20  17.49 

9.3831 

26  47  27.5 

5.190 

22 

14  29  55.(K) 

9.9971 

20    0  48.4 

11.964 

22 

16  22  40.49 

9.3835 

26  52  30.0 

4.964 

23 

14  32  13.50 

9.9996 

20  12  42.4 

11.835 

2:3 

16  25    3.51 

9.3839 

26  57  23JJ 

4.606 

24 

14  34  31.55 

9.3091 

S.20  24  28.6 

11.705 

24 

16  27  26.56 

9.3849 

S.27    2    7.0 
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THE  MOON'S  RIGHT  ASCENSION  Am>  DECLINATION. 

Hour. 

Ri^litAfloension. 

Diff. 
for  1  m. 

Declinatioii. 

Diff. 
for  1  m. 

Hour. 

Right  AnceiisioD. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

THU 

RSDi 

lY  13. 

SATURDAY  15. 
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2 
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2 
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3 
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4 
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9.3846 

27  19  28.0 

4.093 

4 

18  29  43.44 

9.9810 

27  35  50.0 

3.189 

5 

16  39  21.92 

9.3844 

27  23  24.7 

3.867 

5 

18  32    0.18 

9.9769 

27  32  35.0 

3.316 

6 

16  41  44.98 

9.3849 

27  27  12.1 

3.711 

6 

18  34  16.67 

9.9798 

27  29  11.8 

3.455 

7 

16  44    8.03 

9.3639 

27  30  50.1 

3.554 

7 

18  36  32.91 

9.9687 

27  25  40.4 

3.590 

8 

16  46  31.05 

9.3835 

27  34  18.6 

3.397 

8 

18  38  48.91 

9.9646 

27  22     1.0 

3.794  ; 

9 

16  48  54.05 

9.3831 

27  37  37.7 

3.940 

9 

18  41    4.66 

9.9609 

27  18  13.5 

3.858 

10 

16  51  17.02 

9.38S5 

27  40  47.4 

3.083 

10 

18  43  20.15 

9.9550 

27  14  18.0 
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11 

16  53  39.95 

9.3818 

27  43  47.7 

9.997 

11 

18  45  35.37 

9.9515 

27  10  14.5 

4.194 

12 

16  56    2.83 

9.3810 

27  46  38.6 

9.770 

12 

18  47  50.33 

9.9471 

27    6    3.1 

4.956 

13 

16  58  25.67 

9..3809 

27  49  20.1 

9.614 

13 

18  50    5.02 

9.9497 

27    1  43.8 

4J87 

.    14 

17    0  48.46 

9jnU3 

27  51  52.3 

9.458 

14 

18  52  19.45 

9.9389 

26  57  16.7 

4.516 

15 

17    3  11.19 

9.3783 

27  54  15.1 

9.309 

15 

18  54  33.61 

9.9337 

26  52  41.9 

4.644  , 

16 

17    5  33.86 

9.3779 

27  56  28.6 

9.147 

16 

18  56  47.49 

9ifi91 

26  47  59.4 

4.779 

17 

17    7  56.45 

9.3759 

27  58  32.7 

1.991 

17 

18  59    1.10 

9.9945 

26  43    9.2 

4.900 

18 

17  10  18.97 

9J747 

28  •  0  27.5 

1.836 

18 

19    1  14.43 

9.9198 

26  38  11.4 

5.097 

19 

17  12  41.41 

9.3733 

28    2  13.0 

1.681 

19 

19    3  27.48 

9.91S8 

26  33    6.0 

5.159 

20 

17  15    3.77 

9.3719 

28    3  49.2 

1.SS6 

20 

19    5  40.25 

9.9104 

26  27  53.2 

5.976 

21 

17  17  26.04 

9.3703 

28    5  16.1 

1.379 

21 

19    7  52.73 

9.9056 

26  22  32.9 

5.400  ' 

22 

17  19  4a21 

9.3687 

28    6a3.8 

1.918 

22 

19  10    4.92 

9.9008 
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23 
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5^646 
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0.910 

0 

19  14  28.45 

9.1019 

S.26    5  47.7 

5.767 

1 

17  26  54.10 

9.3639 

28    9  31.5 

0.757 

1 

19  16  39.78 

9.1863 

25  59  58.1 

5.887 

2 

17  29  15.83 

9.36)9 

28  10  12.4 

0.605 

2 

19  18  50.81 

9.1814 

25  54     1.3 

6.007 

3 

17  31  37.45 

9.3699 

28  10  44.1 

0.459 

3 
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9.1765 

25  47  57.3 

6.195 

4 

17  33  58.94 

9.3570 

28  11    6.7 

0.301 

4 
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9.1715 

25  41  46.3 
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5 
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9.3547 

28  11  20.2 
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19  25  22.13 

9.1666 
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17  38  41.50 
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6 
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7 
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7 
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17  43  2a49 

9.3474 
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0.303 

8 
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12 
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13 
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9.3336 

28    7  43.7 

1.04G 

13 

19  42  32.48 

9.1963 

24  40  57.0 

7.961   1 

14 

17  57  25.63 

9.3307 

28    6  36.6 

1.199 

14 

19  44  39.91 

9.1913 

24  33  38.1 

7.368  ' 

15 

17  59  45.38 

9.3976 

28    5  20.6 

1.339 

15 

19  46  47.04 

9.1169 

24  26  12.8 

7.476 

16 

18    2    4.94 

9.3943 

28    3  55.9 

1.484 

i6 

19  48  53.86 

9.1119 

24  18  41.0 

7.583 

17 

18    4  24^ 

9.3911 

28    2  22.5 

1.690 

17 

19  51     0.38 

9.1069 

24  11    2.8 

7.680 

18 

18    6  4a47 

9.3178 

28    0  40.4 

1.774 

18 

19  53    6.60 

9.1011 

24    3  18.3 

7.793 

19 

18    9    2.44 

9.3144 

27  58  49.6 

1.018 

19 

19  55  12.51 

9.0960 

23  55  27.0 

7.898  , 

20 

18  11  21.20 

9.3110 

27  56  50.2 

9.061 

20 

19  57  18.12 

9.0900 

23  47  30.6 

8.009  , 

21 

18  13  39.76 

9.3075 

27  54  42.3 

9.909 

21 

19  59  23.42 

9.0858 

23  39  27.4 

8.104  1 

22 

18  15  58.10 

9.3038 

27  52  25.8 

9.346 

22 

20    1  28.42 

9.0808 

23  31  18.1 

8.905  ' 

23 

18  18  16J22 

9.3009 

27  50    0.8 

9.487 

23 

20    3  3:3.12 

9.0757 

23  23    2.8 

8.304 

24 

18  20  34.12 

9.9965 

S.27  47  27.4 

9.697 

24 

20    5  37.51 

9.0707 

S.23  14  41.6 

8.403  , 
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IX. 


GREENWICH  MEAN  TIME. 

1 
! 

■ 

i 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 
1 

Honr. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

Hour. 

Bight  Ascension. 

Diff. 
for  1  m. 

1 

Declination. 

1 

DifEl 
for  1  m. 

MO 

NDAl 

I  17. 

WEDNESDAY  19. 

h     m      8 

8 

o         t         n 

*/ 

h     m      B 

8 

O         1           II 

// 

0 

20    5  37.51 

2.0707 

S.23  14  41.6 

8.403 

0 

21  39  40.37 

1.8617 

S.14  53  57.8 

ISJ25 

1 

20    7  41.60 

2.0657 

23    6  14.4 

8.502 

1 

21  41  31.97 

1.8583 

14  41  48.6 

19.182 

2 

20    9  45.39 

2.0007 

22  57  41.3 

8.600 

2 

21  43  23.37 

1.8551 

14  29  36.0 

1S.937 

3 

20  11  48.88 

2.0557 

22  49    2.4 

8.697 

3 

21  45  14.58 

1.8519 

14  17  20.1 

12.992 

4 

20  13  52.07 

2.0507 

22  40  17.7 

8.792 

4 

21  47    5.59 

1.8487 

14    5    0.9 

19.947 

5 

20  15  54.96 

2.0457 

22  31  27.3 

8.887 

5 

21  48  56.42 

1.8456 

13  52  38.5 

12.401 

6 

20  17  57.56 

2.0408 

22  22  31,3 

8.980 

6 

21  50  47.06 

1.8425 

13  40  12.8 

12.4&4 

7 

20  19  59.86 

2.0358 

22  13  29.7 

9.073 

7 

21  52  37.52 

1.8395 

13  27  44.0 

12.505 

8 

20  22    1.86 

2.0309 

22    4  22.5 

9.166 

•8 

21  54  27.80 

1.R365 

13  15  12J2 

12356  i 

9 

20  24    3.57 

2.0261 

21  55    9.8 

9.257 

9 

21  56  17.90 

1.8336 

13    2  37.3 

12.007  , 

10 

20  26    4.99 

2.0212 

21  45  51.7 

9.347 

10 

21  58    7.83 

1.8308 

12  49  59.4 

12.656 

11 

20  28    6.1 1 

2.0163 

21  36  28JJ 

9.436 

11 

21  59  57.60 

1.8281 

12  37  18.6 

12.704  1 

12 

20  30    6.94 

2.0114 

21  26  59.4 

9.594 

12 

22    1  47.20 

1.8253 

12  24  34.9 

19.752  ' 

13 

20  32    7.48 

2.0067 

21  17  25.3 

9.612 

13 

22    3  36.64 

1.8227 

12  11  48.4 

12.799  1 

14 

20  34    7.74 

2.0019 

21     7  46.0 

9.698 

14 

22    5  25.92 

1.8900 

11  58  59.0 

19.847 

15 

20  36    7.71 

1.9972 

20  58    1.5 

9.784 

15 

22    7  15.04 

1.8174 

11  46    6.8 

19.883  1 

16 

20  38    7.40 

1.9925 

20  48  11.9 

9.809 

16 

22    9    4.01 

1.8149 

11  33  11.9 

124137  . 

17 

20  40    6.81 

1.9878 

20  38  17.2 

9.953 

17 

22  10  52.&3 

1.8125 

11  20  14.4 

12.960 

18 

20  42    5.93 

1.9831 

20  28  17.5 

10.037 

18 

22  12  41.51 

1.8102 

11    7  14.3 

13.093 

19 

20  44    4.78 

1.9785 

20  18  12.8 

10.118 

19 

22  14  30.05 

1.8078 

10  54  11.6 

13.066  1 

20 

20  46    3.35 

1.9739 

20    8    3.3 

10.199 

20 

22  16  18.45 

1.8056 

10  41    6.4 

13.106 

21 

20  48    1.05 

1.9694 

19  57  48.9 

10.280 

21 

22  18    6.72 

1.8034 

10  27  58.7 

13.149  ' 

22 

20  49  59.68 

wt.vu4o 

19  47  29.7 

10.359 

22 

22  19  54.86 

1.8012 

10  14  48.5 

13.189  . 

23 

20  51  57.43 
TUI 

1.9602 

:SDA 

S.  10  37    5.8    10.437 
Y  18. 

23 

22  21  42.87 
THU 

1.7991 

RSDJ 

S.10    1  36.0 
LY:  20. 

]3.iSi8  ' 

1 

0 

20  53  54.91 

1.9558 

S.  19  26  37.2 

10.515 

0 

22  23  30.75 

1.7971 

S.  9  48  21.1 

13.267 

1 

20  55  52.13 

1.9515 

19  16    4.0 

10.599 

1 

22  25  18.52 

1.7952 

9  35    3.9 

13.305  1 

2 

20  57  49.09 

1.9471 

19    5  26.2 

10.668 

2 

22  27    6.17 

1.7933 

9  21  44.5 

13.343  1 

3 

20  59  45.78 

1.9427 

18  54  43.8 

10.744 

3 

22  28  53.71 

1.7914 

9    8  22.9 

13.378  ; 

4 

21     1  42.21 

1.9884 

18  43  56.9 

10.818 

4 

22  30  41.14 

1.7896 

8  54  59.1 

13.413 

5 

21    3  38.39 

1.9342 

18  33    5.6 

10.891 

5 

22  32  28.46 

1.7878 

8  41  33.3 

13.448 

6 

21    5  34.31 

1.9999 

18  22  10.0 

10.963 

6 

22  34  15.68 

1.7882 

8  28    5.4 

13.489 

7 

21    7  29.98 

1J957 

18  11  10.0 

11.035 

7 

22  36    2.80 

1.7846 

8  14  35.5 

13.515 

8 

21    9  25.40 

1.9216 

18    0    5.8 

11.106 

8 

22  37  49.83 

1.7831 

8    1    3.6 

13.548  , 

9 

21  11  20.57 

1.9175 

17  48  57.3 

11.177 

9 

22  39  36.77 

1.7816 

7  47  29.7 

13.581  ' 

10 

21  13  15.50 

1.9135 

17  37  44.6 

11.945 

10 

22  41  23.62 

1.7809 

7  33  53.9 

13.611 

11 

21  15  10.19 

1.9094 

17  26  27.9 

11.313 

11 

22  43  10.39 

1.T788 

7  20  16.4 

13.640 

12 

21  17    4.63 

1.9054 

17  15    7.1 

11.381 

12 

22  44  57.08 

1.7775 

7    6  37.1 

13.670 

13 

21  18  58.84 

1.9016 

17    3  42.2 

11.448 

13 

22  46  43.69 

1.7763 

6  52  56.0 

13.699 

14 

21  20  52.82 

1.8977 

16  52  13.4 

11.513 

14 

22  48  30.23 

1.7752 

6  39  13.2 

13.797 

15 

21  22  46.57 

1.8939 

16  40  40.7 

11.578 

15 

22  50  16.71 

1.7741 

6  25  28.8 

13.753 

16 

21  24  40.09 

1.8901 

16  29    4.1 

11.643 

16 

22  52    3.12 

1.7730 

6  11  42.8 

13.780 

17 

21  26  33.38 

1.8863 

16  17  23.6 

11.706 

17 

22  53  49.47 

1.7790 

5  57  55.2 

13.806 

18 

21  28  26.45 

l.RKT? 

16    5  39.4 

11.768 

18 

22  55  35.76 

1.7711 

5  44    6.1 

13.831 

19 

21  30  19.30 

1.8791 

15  ^  51.5 

11.829 

19 

22  57  22.00 

1.7703 

5  30  15.5 

13.855 

20 

21  32  11.94 

1.8755 

15  41  59.9 

11.800 

20 

22  59    8.19 

1.7695 

5  16  23.5 

13.878 

21 

21  34    4.36 

1.8719 

15  30    4.7 

11.950 

21 

23    0  54.34 

1.7688 

5    2  30.1 

13.901 

22 

21  35  56.57 

1.8684 

15  18    5,9 

19.009 

22 

23    2  40.44 

1.7681 

4  48  35.4 

13.SISE3 

23 

21  37  48.57 

1.8650 

15    6    3.6 

12.067 

23 

23    4  26.51 

1.7675 

4  34  39.4 

13.943  1 

24 

21  39  40.37 

1.8617 

S.  14  53  57.8 

12.125 

24 

23    6  12.54 

1.7669 

S.  4  20  42.2 

13.963  1 

x^ 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  i  SCENSION  AND  DECLINATION. 


Hcmr.  Right  AsoeDSion, 


Dift, 
for  1  m, 


Decliimtion. 


Dlff. 
for  1  HI. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


FRIDAY  21. 


h 

23 
23 
23 
23 


m 

6 

7 

9 

11 


23  13 
23  15 
23  16 
23  18 
2:)  20 
2!)  22 
23  23 
23  25 
23  27 
23  29 
23  30 
23  32 
23  34 
23  36 
23  37 
23  39 
23  41 
23  43 
23  45 
23  46 


12.54 
58.54 
44.52 
30.47 
16.40 

2.32 
48.24 
34.15 
20.05 

5.95 
51.86 
37.78 
23.711 

9.66 
55.63J 
41.62- 
27.64, 
13.69' 
59.78; 
45i)l' 
32.09 
18.311 

4.59 
50.93 


8 

1.7609 

1.7665 

1.7661 

1.7657 

1.7654 

1.7653 

1.7659 

1.7651 

1.7650 

1.7651 

1.7659 

1.7654 

1.7657 

1.7660 

1.7663 

1.7667 

1.7679 

1.7678 

1.7685 

1.7609 

1.7700 

1.7708 

1.7718 

1.7797 


S. 


20 
6 
52 
38 
3  24 
3  10 


4 
4 
3 
3 


2 
2 
2 
2 
2 
1 
1 
1 
1 


56 

42 

28 

14 

0 

46 

31 

17 

3 

0  49 

0  35 

0  21 

S.  0    6 

N.  0    7 

0  21 

0  35 

0  49 

N.  1    4 


42.2 
43.8 
44.2 
43.6 
41.9 
39.2 
35.5 
30.9 
25.4 
19.1 
12.1 

4.3 
55.8 
46.7 
37.0 
26.8 
16.1 

4.9 
53.3 
18.7 
30.9 
43.3 
55.9 

8.7 


SATURDAY  22. 


0 

23  48  37.32 

1.7737 

N.  1  18  21.7 

1 

23  50  23.77 

1.7748 

1  32  34.7 

2 

23  52  lOJiO 

1.T761 

1  46  47.7 

3 

23  53  56.90 

1.7774 

2     1     0.7 

4 

23  55  43.58 

1.7787 

2  15  13.6 

5 

23  57  30.34 

1.7800 

2  29  26.3 

6 

23  59  17.18 

1.7814 

2  43  38.9 

7 

0    I    4.11 

1.7830 

2  57  51.3 

8 

0    2  51.14 

1.7846 

3  12    3.3 

9 

0    4  38.26 

1.7809 

3  26  15.0 

10 

0    6  25.48 

1.7879 

3  40  26.3 

11 

0    8  12.81, 

1.7897 

3  54  37.2 

12 

0  10    0.24, 

1.7915 

4    8  47.6 

13 

0  11  47.79, 

1.7935 

4  22  57.5 

14 

0  13  35.46 

1.7954 

4  37    6.7 

15 

0  15  23.24 

1.7974 

4  51  15.3 

16 

0  17  11.15 

1.7996 

5    5  23.2 

17 

0  18  59.19 

1.8018 

5  19  30.4 

18 

0  20  47.37 

1.8041 

5  33  36.8 

19 

0  22  35.68 

1.8063 

5  47  42.4 

20 

0  24  24.13 

1.8087 

6    1  47.0 

21 

0  26  12.73 

1.8119 

6  15  50.7 

22 

0  28    1.48 

1.8137 

6  29  53.4 

23 

0  29  50.38 

1.8163 

6  43  55.0 

24 

0  31  39.44 

1.8190 

N.  6  57  55.4 

13.963 
13.983 
14.009 
14.019 
14.087 
14.053 
14.069 
14.084 
14.098 
14.111 
14.194 
14.136 
14.147 
14.157 
14.166 
14.174 
14.189 
14.190 
14.197 
14.909 
14.905 
14.908 
14.919 
14.915 


14J917 

lijan 

14.917 
14J916 
14.913 
14J911 
14J908 
14.903 
14.198 
14.199 
14.185 
14.177 
14.169 
14.159 
14.148 
14.137 
14.196 
14.113 
14.100 
14.085 
14.069 
14.053 
14.036 
14.017 
13*998 


HonT.lIUphtA»ceiMiion.  f^J^^^ 


Deelinaiioii. 


Dlff. 
for  1  m. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


SUNDAY  23. 


h      m 

0  31 
0  33 
0  35 
0  37 
0  38 
0  40 
0  42 
0  44 
0  46 
0  48 
0  49 
0  51 
0  53 
0  55 
0  57 
0  59 
1 


1 
1 
1 
1 
1 
1 
1 
1 


3 

4 

6 

8 

10 

12 

14 


39.44 
28.66 
18.05 

7.60 
57.33 
47.24 
37.33 
27.60 
18.06 

8.72 
59.58 
50.64 
41.90 
33.37 
25.06 
16J^ 

9.08 

1.43 
54.02 
46.84 
39.89 
33.18 
26.721 
20.51 


.8190 
.8917 
.8945 
.8973 
.8303 
.8333 
.8363 
.8394 
.8197 
.8460 
.8493 
.8597 
.8561 
.8597 
.8639 
.8668 
.8706 
.8745 
.8784 
.8893 
.8809 
.6803 
.8944 


N.  6 

7 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

9 

9 

10 

10 

10 

10 

11 

11 

11 

11 

11 

N.12 


// 


57  55.4 
11  54.7 
25  52.8 
39  49.6 
53  45.1 
7  39.1 
21  31.7 
35  22.8 
49  12.3 
3  0.3 
16  4a6 
30  31.1 
44  13.9 
54.8 
33.8 
10.9 
45.9 
18.8 
49.6 
18.2 
44.5 
8.5 
30.1 
49.3 


57 
11 
25 
38 
52 
5 
19 
32 
46 
59 
12 


MONDAY  24. 


0 

1  16  14.54 

1 

1  18    8.83 

2 

1  20    3.39 

•3 

1  21  58.21 

4 

1  23  53.30 

5 

1  25  48.66 

6 

1  27  44.30 

7 

1  29  40.22 

8 

1  31  36.42 

9 

133  32.90 

10 

1  35  29.67 

11 

1  37  26.74 

12 

1  39  24.10 

13 

1  41  21.76 

14 

1  43  19.73 

15 

1  45  18.01 

16 

1  47  16.59 

17 

1  49  J  5.49 

18 

1  51  14.71 

19 

1  53  14.25 

20 

1  55  14.11 

21 

1  57  14.30 

22 

1  59  14.82 

23 

2    1  15.67 

24 

2    3  16.86| 

1.9097 
1.9071 
1.9115 
1.9159 
1.9904 
1.9QS0 
1.9997 
1J043 
1.9390 
1.9438 

1.9536 
1J)685 
1.9636 

1J738 
1.9790 
1.9843 
1J)897 
1.9960 
9JM)04 
9.0059 
9.0114 
9.0170 
9.0997 


N.12  26 
12  39 

12  52 

13  5 
13  18 
13  31 
13  44 

13  57 

14  10 
14  23 
14  36 

14  49 

15  1 
15  14 
15  27 
15  39 

15  51 

16  4 
16  16 
16  29 
16  41 

16  53 

17  5 
17  17 

N.17  29 


6.0 
20.1 
31.6 
40.4 
46.4 
49.6 
49.9 
47.3 
41.6 
32.9 
21.0 

5.9 
47.5 
25.8 

0.6 
320 
59.9 
24.1 
44.6 

1.4 
14.3 
23.4 
28.5 
29.5 
26.4 


13.908 

i3jne 

13.958 

13.936 

13.919 

13.888 

13.864 

13.838 

13.819 

13.786 

13.757  • 

13.797 

13.697 

13.666 

13.634 

13.601 

13.566 

13.531 

13.495 

13.457 

13.419 

13.380 

13.340 


13J957 
13.913 
13.169 
13.193 
13.077 
13.099 
19.981 
19.931 
19.880 
19.898 
19.775 
19.791 
19.666 
19.609 
19.569 
19.494 
19.434 
139.373 
19.311 
19.947 
19.183 
19.118 
19.051 
11.983 
11.914 
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SEPTEMBER,  1877. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 


Hoar.  KiglitAfloeniiion, 


Diir. 
for  1  in. 


DeolinatioD. 


Diff. 
forlm. 


TUESDAY  25. 


h     m 

0 

2    3 

1 

2    5 

2 

2    7 

3 

2    9 

4 

2  11 

5 

2  13 

6 

2  15 

7 

2  17 

8 

2  19 

9 

2  21 

10 

223 

11 

225 

12 

227 

13 

2  30 

14 

232 

15 

2  34 

16 

2  36 

17 

2  38 

18 

2  40 

19 

2  42 

20 

2  44 

21 

2  47 

22 

2  49 

23 

2  51 

0 

2  53 

1 

2  55 

2 

2  57 

3 

3    0 

4 

3    2 

5 

3    4 

6 

3    6 

7 

3    8 

8 

3  11 

9 

3  13 

10 

3  15 

11 

3  17 

12 

3  20 

13 

3  22 

14 

3  24 

15 

3  26 

16 

3  29 

17 

3  31 

18 

3  33 

19 

3  35 

20 

3  38 

21 

3  40 

22 

3  42 

23 

3  45 

24 

3  47 

ia86 

18.39 
20.26 
22.47 
25.03 
27.95 
31.22 
34.84 
38.82 
43.17| 
47.88 
52.95: 
58.39, 

4.20, 
10.38 
16.941 
23.88, 
31.19 
38.88, 
46.96 
55.42! 

4.26 
13.49 
23.11 


8 

3.0907 
9.0083 
9.0S40 
9.0996 
S.04d7 
9.0616 
9.0574 
9.0633 
9.0694 
3.07&5 
9.0615 
9.0676 
9.0997 
9.0990 
9.1069 
9.1135 
9.1187 
3.1350 
9.1314 
9.1378 
9.1449 
3.1506 
9.1571 
9.1636 


N. 


o 

7 
7 
7 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
20 
20 
20 
20 
20 
21 
21 
21 
21 
NJJl 


26.4 
19.2 
7.7 
51.9 
16  31.7 
28  7.0 
39  37.8 


29 

41 

53 

4 


51 
2 
13 
24 
36 
47 
57 
8 


40 
51 
1 
12 
22 


4.0 
25.5 
42.2 
54.0 
1.0 
3.0 
59.9 
51.7 
19  38.2 
30  19.4 
55.3 
25.7 
50.6 
9.9 
23.5 
32  31.3 
42  33.3 


WEDNESDAY  26. 


33.12 

9.1701 

43.52 

9.1766 

54.31 

9.1631 

5.49 

9.1897 

17.07 

9.1963 

29.04 

3.3037 

41.40 

3.3063 

54.16 

3.3156 

7.31 

3.8395 

20.86 

3.3999 

34.81 

3.3356 

49.15 

3.9433 

3.89 

9.9469 

19.02 

9.3555 

34.55 

9.3691 

50.47 

3.9686 

6.78 

3.3758 

23.49 

9.3617 

40.5i) 

2.3683 

58.08 

9.3947 

15.96 

3.3013 

34.22 

3.3076 

52.87 

3.3141 

11.91 

3.3306 

31.34 

9.3370 

N.21 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 

N.25 


12 
21 
31 

40 


8 
17 
26 
34 


52  29.4 

2  19.5 

3.5 

41.4 

13.0 

38.3 

49  57.2 

59  9.7 

15.6 

14.8 

7.3 

53.1 

43  32.0 

52  3.9 

0  28.8 

8  46.6 

16  57.2 

25  0.6 

32  56.6 

40  45.2 

48  26.3 

59.7 

25.5 

43.6 

53.9 


55 

3 

10 

17 


11J14 
11.844 
11.773 
11.700 
11.696 
11.551 
11.475 
11.397 
11.318 
11.936 
11.157 

10.991 
10.906 
10.819 
10.731 
10.649 
10.559 
10.461 
10.368 
10:974 
10.178 
10.089 
9.984 


9.885 
9.784 
9.689 
9Ai^ 
9.474 
9.366 
9.969 
9.153 
9.049 
8.931 
8.819 
8.706 
8.390 
6.473 
6.356 
6.937 
8.117 
7.995 
7.873 
7.747 
7.691 
7.494 

•JOD 

7.337 
7.106 


Honr. 


Right  AscenBion. 


Dur. 

for  1  m. 


Beolination. 


Biff, 
for  1  ID. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  27. 


h 

3 
3 
3 
3 
3 
3 
4 
4 
4 
4 


m 

47 

49 

52 

54 

56 

59 

1 

3 

6 

8 


4  11 

4  13 

4  15 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


18 
20 
23 
25 
27 
30 
32 
35 
37 
40 
42 


31.34 
51.15 
11.33 
31.89 
52.82 
14.13 
35.81 
57.85 
20iJ6 
43.03 

6.15 
29.62 
53.45 
17.62 
42.13 

6.99 
32.18 
57.69 
23.53 
49.69i 
16.16 
42.95 
10.04 
37.43 


8 

8.3870 
3.3333 
3.3395 
3.3457 
3.3590 
3.3583 
8.3643 
8.3704 
8.3765 
3.3884 
2J38B3 
3.3048 
3.4000 
3.4057 
3.4114 
3.4171 
3.4396 
9.4379 
9.4333 
9.4386 
3.4438 
9.4490 
3.4540 
3.4S00 


N.25  17 
25  24 
25  31 
25  38 
"25  45 
25  51 

25  58 

26  4 
26*10 
26  16 
26  22 
26  27 
26  33 
26  38 
26  43 
26  48 
26  53 
26  58 
27 
27 


3 
7 


27  12 

27  16 

*27  20 

N.27  24 


5a9 
56L3 

5a7 

37.1 
15.3 
45.4 
7.2 
20.7 
25.7 
22.2 

ia2 

49.5| 
2ai 
41.9 
54.9- 
58.9 
5a9 
39.9 

las 

44.5 

2.9 

12.0 

11.7 

1.9 


4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


45 
47 
50 
52 
54 
57 
59 
2 
4 
7 
9 
12 
14 
17 
20 
22 
25 
27 
30 
32 
35 
37 
40 
42 
45 


FRIDAY  28. 


N.27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

N.28 


5.12 

3.4638 

33.09 

3.4686 

1.35 

3.4733 

29.89 

3.4779 

58.70 

3.4883 

27.77 

3.4867 

57.10 

3.4810 

26.69 

3.4959 

56.52 

3.4989 

26.59 

9.5031 

56.89 

9.5068 

27.42 

3.5107 

58.17 

3.5143 

29.13 

3.5178 

0.30 

3.5911 

31.66 

3.5843 

3.21 

S<.9374 

34.95 

3.5905 

6.87 

3.5334 

38.96 

2.5363 

11.21 

2.5387 

43.60 

2.5411 

16.14 

3.5435 

48.82 

3.5457 

21.63 

3.5478 

34 
37 
40 
43 


27  42.6! 

31  13.7 
35.21 
47.0 
49.1 
41.3 

46  2a7 

48  56.2 

51  ia7 

53  31i2 

55  33.6 

57  25.9 

59    8.1 

0  40.1 

2    1.8 

13.2 

14.3 

5.0 

45.3 

15.2 

6  34.6 

6  43.5 

6  41.8 

6  29.6 

6    6.8 


3 
4 
5 
5 

6 


ft 

7.106 

6.8M 
6.785 
6.569 
6.499 
6J»4 
6.154 
6.613 
5Jgn 
5.786 
5.583 
5.437 
5.890 
5.141 
4.993 
4.849 
4^1 
4.538 
4.384 


4j073 
3.916 
3.7S7 


3.566 
3.438 
3J978 
3.116 
52.859 
8.786 
8.694 
8.458 


8.184 

1.856 
1.787 
1.618 
1.447 
1.876 
1.104 
0.898 
0.756 
0.565 
0.411 
0.836 
•fOUKO 
-0.116 
0.898 
0.469 


xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DEOTiTNATION. 

Honr. 

Right  Aacensioxi. 

Dlff. 
for  1  m. 

DecUnatlon. 

Diff. 
fori  ID. 

Honr. 

lUglit  Ascension. 

Diff. 
for  1  in. 

Declination. 

Diff. 
for  1  m. 

SATURDJ 

lY  29. 

SUNDAV:   30. 

Ik    m      8         B 

O          t           It 

II 

h    m      8 

8 

O           /           // 

// 

0 

5  45  21.63 

9.M78 

N.28    6    6.8 

0.469 

0 

6  46  47J25 

9^^583 

N.27    3  19.9 

4.768 

1 

5  47  54.56 

9^1406 

28    5  33.3 

0.646 

1 

6  49  20.72 

9J>579 

26  58  28.5 

4.946 

2 

5  50  27.61 

9.5517 

28    4  49.2 

0.893 

2 

6  51  54.11 

9.5558 

26  53  26.4 

5.193 

3 

5  53    0.76 

9.5533 

28    3  54.5 

1.001 

3 

6  54  27.42 

9.5544 

26  48  13.7 

5.301 

4 

5  55  34.01 

9.5549 

28    2  49.1 

1.180 

4 

6  57    0.64 

9.5599 

26  42  50.3 

5.478 

5 

5  58    7.35 

9J&563 

28    1  32a) 

1.350 

5 

6  59  33.77 

9.5513 

26  37  16.3 

5.654 

6 

6    0  40.77 

9.5577 

28    0    6.0 

1.538 

6 

7    2    6.80 

9.5496 

26  31  31.8 

5.830 

7 

6    3  14.27 

9.5588 

27  58  28.4 

1.717 

7 

7    4  39.72 

9.5477 

26  25  36.7 

6.006 

8 

6    5  47.83 

9.5598 

27  56  40.0 

1.896 

8 

7    7  12.52 

9.5457 

26  19  31.1 

6.181 

9 

6    8  21.45 

9.5607 

27  54  40.9 

9U)75 

9 

7    9  45.20 

9.5436 

26  13  15.0 

6.355 

10 

6  10  55.12 

9.5615 

27  52  31.0 

9.955 

10 

7  12  17.75 

9.5414 

26    6  48.5 

6.588 

11 

6  13  28.83 

9.5691 

27  50  10.3 

9.435 

11 

7  14  50.17 

9.5399 

26    0  11.6 

6.709 

12 

6  16    2.57 

9.5636 

27  47  38.8 

9.615 

12 

7  17  22.45 

9.5368 

25  53  24.3 

6.874 

13 

6  18  36.34 

9.5630 

27  44  56.5 

9.795 

13 

7  19  54.58 

9.5343 

25  46  26.7 

7.046 

14 

6  21  ]ai3 

9.5639 

27  42    3.4 

ijm 

14 

7  22  26.56 

9.5317 

25  39  18.8 

7.917 

15 

6  23  43.93 

9.5633 

27  38  59.6 

3.154 

15 

7  24  58.38 

9.5990 

25  :32    0.7 

7J87 

16 

6  26  17.73 

9.5639 

27  35  44.9 

3.335 

16 

7  27  30.04 

9.5969 

25  24  32.4 

7.557 

17 

6  28  51.52 

9.5631 

27  32  19.4 

3.514 

17 

7  30    1.52 

9.5933 

25  16  53.9 

7.796 

18 

6  31  25.30 

ijxas 

27  28  43.2 

3.603 

18 

7  32  32.83 

9.5903 

25    9    5.3 

7.894 

19 

6  33  59.06 

9.5694 

27  24  56.2 

3.873 

19 

7  35    3.96 

9.5173 

25    1    6.6 

8.061 

20 

6  36  32.79 

9.5618 

27  20  58.4 

Ajm 

20 

7  37  34.91 

9.5149 

24  52  58.0 

8.997 

21 

6  39    6.48 

9.5619 

27  16  49.9 

4Ja9 

21 

7  40    5.67 

9.5111 

24  44  39.4 

8.399 

22 

6  41  40.13 

9.5603 

27  12  30.6 

4.411 

22 

7  42  36.24 

9.5078 

24  36  10.9 

8.557 

23 

6  44  ia72 

9.5593 

27    8    0.6 

4.589 

28 

7  45    6.61 

9.5044 

24  27  32.6 

8.790 

24 

6  46  47.25 

9.5583 

N.27    3  19.9 

4.768 

24 

7  47  36.77 

9.5010 

N.24  18  44.5 

8.889 

PHASES  OF  THE  MOON. 


d  h  m 

#  New  Moon, 7  1  0.4 

3)  First  Quarter, 13  23  8.0 

O  Full  Moon, 22  3  34.6 

C  Last  Quarter, 29  18  20.6 

d  h 

C  Perigee, 6  8.9 

C  Apogee,    •    •    •                  19  1.1 


t-.- 
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I 

1 

1 

- 

GREENWICH  MEAN  TIME. 

_  ■     _.  1 

1 

LUNAR  DISTANCES. 

« 

Star's  Name 

P.L 

P.L. 

PL. 

P.L. 

^1 

and 

Noon. 

of 

IJIh. 

of 

vi»». 

of 

IXi^ 

of 

1 

Position. 

Diff. 

94  20  26 

Diff. 

Diff. 

Diff. 

Mars 

W. 

O          /        /• 

92  37  41 

3435 

2419 

96    3  34 

94a') 

n       1      It 

97  47    5 

1 
9386  ^ 

SatuiTi 

W. 

89  24  22 

2467 

91    6  22 

245)1 

92  48  44 

9434 

94  31  30 

2418 

ce  Pegasi 

w. 

83  35    9 

9690 

85  12    2 

9672 

86  49  19 

9055 

88  26  59 

9639 

a  Arietis 

w. 

40  43  35 

9583 

42  24  16 

9504 

44    5  24 

94b5 

45  46  58 

2467 

Pollux 

E. 

34  35  50 

9505 

32  54  44 

2491 

31  13  18 

9477 

29  31  32 

9463 

Sun 

E. 

82  21  36 

9803 

80  47  12 

8785 

79  12  25 

9768 

77  37  15 

9750 

2 

n  Arietis 

W. 

54  21  18 

9376 

56    5  27 

2358 

57  50    2 

9341 

59  35    2 

9394 

Aldebaraii 

W. 

24  36  32 

9804 

26  10  55 

9734 

27  46  50 

9674 

29  24    5 

96BO 

. 

Sun 

E. 

69  35  32 

9661 

67  58    0 

9643 

66  20    4 

9696 

64  41  44 

9609   ' 

1 

3 

a  Ai-ietis 

W. 

68  26  12 

9941 

70  13  38 

9996 

72    1  27 

9910 

73  49  39 

1 
2195  1 

Aldebaraii 

W. 

37  46  18 

9493 

39  29  20 

2394 

41  13    4 

9365 

42  57  29 

9339 

Sun 

E. 

56  24  11 

9584 

54  43  31 

9507 

53    2  28 

9499 

51  21    3 

9476  1 

4 

Aldehni*aii 

W. 

51  48  15 

9931 

53  35  56 

2913 

55  24    4 

9196 

57  12  37 

1 
9I8I 

Sun 

E. 

42  48  41 

9406 

41    5  13 

9399 

39  21  27 

9380 

37  37  23 

9368 

9 

Sun 

W. 

27  32  18 

9450 

29  14  42 

2465 

30  56  44 

2481 

32  38  24 

9497 

Antares 

E. 

53  43  28 

9148 

51  53  42 

9163 

50    4  18 

9178 

48  15  17 

9194 

Jupiter 

E. 

70  14  49 

9184 

68  25  57 

9900 

66  37  29 

9916 

64  49  25 

9939 

10 

Sun 

W. 

41     0  46 

9587 

42  39  59 

9605 

44  18  47 

2694 

45  57    9 

9644 

Antares 

E. 

39  16  17 

9977 

37  29  44 

2996 

35  43  38 

8313 

a3  57  58 

9332 

Jupiter 

E. 

55  55  21 

9391 

54    9  52 

2339 

52  24  50 

2359 

50  40  16 

9378 

a  AquilsB 

E. 

• 

93  23    0 

9993 

91  52  38 

3009 

90  22  36 

3026 

88  52  56 

3045 

11 

Sun 

W. 

54    2  20 

9744 

55  t38    2 

* 

2763 

57  13  18 

2784 

58  48    7 

9804 

Venus 

w. 

21    0  19 

9909 

22  32  27 

2919 

24    4  22 

2931 

25  36    2 

9943 

Spica 

w. 

20  44    5 

9443 

22  26  38 

2460 

24    8  48 

2477 

25  50  34 

9493 

Jupiter 

E. 

42    4  37 

9489 

40  22  58 

2503 

38  41  49 

2595 

37     1  11 

9548 

(I  Aquilee 

E. 

81  30  55 

3159 

80    3  57 

3186 

78  37  31 

3913 

77  11  37 

3249 

12 

Sun 

W. 

66  35  41 

9904 

68    7  55 

2924 

69  39  43 

2943 

71  11     7 

9962 

Spica 

W. 

34  13  26 

9580 

35  52  48 

£599 

37  31  45 

2615 

39  10  19 

9633 

Venus 

W. 

33    9  45 

3094 

34  39  28 

3049 

36    8  49 

3059 

37  37  49 

3077 

Jupiter 

E. 

28  46    0 

9669 

27    8  39 

9696 

25  31  54 

9725 

23  55  47 

9756 

a  AquilsB 

E. 

70  11  11 

3408 

68  49    3 

3445 

67  27  37 

3483 

66    6  54 

3SM  ! 

13 

Sun 

W. 

78  42  10 

3056 

80  11  14 

3073 

81  39  57 

3091 

83    8  18 

3108  1 

Spica 

W. 

47  17  20 

9717 

48  53  37 

9733 

50  29  33 

2749 

52    5    8 

9764 

Venus 

W. 

44  57  27 

3163 

46  24  20 

3181 

47  50  52 

3197 

49  17    5 

3914 

a  Aquilee 

E. 

59  35    5 

3755 

58  19  16 

3809 

57    4  2J3 

3864 

55  50  27 

3624  : 

Mars 

E. 

91  30  34 

9661 

89  53    2 

9678 

88  15  52 

9694 

86  39    4 

9709 

Saturn 

E. 

96  59  22 

9695 

95  22  36 

9711 

93  46  11 

9797 

92  10    7 

2743   . 

14 

Sun 

W. 

90  25    2 

3188 

91  51  26 

3903 

93  17  32 

3917 

94  43  21 

3931 

Spica 

W. 

59  58    6 

9837 

61  31  46 

9851 

63    5    8 

2864 

64  38  13 

9876 

Venus 

W. 

56  23  23 

3991 

57  47  45 

3306 

59  11  49 

3390 

60  35  37 

3334 

Antai-es 

W. 

14    3  39 

9838 

15  37  17 

2851 

17  10  39 

2864 

18  43  44 

9876 

a  AquilsB 

E. 

49  56  46 

4979 

48  49  34 

4364 

47  43  40 

4456 

4()  39    9 

4554 

Fomalhaut 

E. 

69  34  17 

3184 

68    7  49 

39a5 

m  41  46 

3226 

65  16    8 

3949 

Mars 

E. 

78  40    5 

2783 

77     5  15 

2797 

75  30  43 

2811 

73  56  29 

9894 

1 

XIV. 
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GREEINJWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

Ij 

^    c 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnieht. 

of 

XVh. 

of 

xvmii. 

of 

XXlh. 

of 

1^ 

I 

Position. 

^7 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

W. 

O           t        n 

99  31    0 

S371 

O          /         " 

101  15  17 

9354 

102  59  58 

9338 

0       1     II 

104  45    2 

9399 

Saturn 

W. 

96  14  39 

9401 

97  58  12 

93a'> 

99  42    8 

9368 

101  26  28 

9359 

a  Peffasi 

W. 

90    5    1 

9fl99 

91  43  26 

9606 

as  22  13 

9590 

95    1  22 

9574 

a  Ai'ietis 

W. 

47  28  58 

9448 

49  11  24 

9430 

50  54  16 

9419 

52  37  34 

9394 

t 

Pollux 

E. 

27  49  27 

9450 

26    7    4 

9438 

24  24  24 

9498 

22  41  29 

9417 

Sun 

E. 

76    1  42 

9739 

74  25  45 

9714 

72  49  24 

9697 

71  12  40 

9679 

2 

a  Arietis 

W. 

61  20  27 

9907 

63    6  17 

9990 

64  52  31 

9973 

66  39  10 

9958 

1  Aldebanui 

W. 

31    2  33 

9579 

32  42    6 

9530 

34  22  37 

9491 

36    4    3 

9456 

.  Suw 

E. 

63    3    1 

9591 

61  23  54 

9574 

59  44  23 

9557 

58    4  29 

9540 

3 

a  Arietis 

W. 

75  38  14 

9181 

77  27  10 

9167 

79  16  28 

9153 

81    6    6 

9139 

Aldebaran 

W. 

44  42  31 

9315 

46  28    9 

9999 

48  14  20 

9970 

50    1    3 

9951 

Sun 

E. 

49  39  16 

9461 

47  57    8 

9446 

46  14  39 

9439 

44  31  50 

9418 

4 

Aldebaran 

W. 

59    1  33 

9167 

60  50  51 

9153 

62  40  30 

9140 

64  30  28 

12198 

Sun 

E. 

35  53    3 

9357 

34    8  27 

9346 

32  23  35 

9337 

30  38  29 

9398 

9 

Sun 

W. 

34  19  41 

9515 

36    0  34 

9539 

37  41    3 

9550 

39  21     7 

9568 

Antares 

E. 

46  26  40 

99i0 

44  38  27 

9996 

42  50  38 

9943 

41    3  15 

9960 

Jupiter 

E. 

63    1  45 

9949 

61  14  30 

9966 

59  27  41 

9984 

57  41  18 

9309 

10 

Sun 

W. 

47  35    4 

9663 

49  12  33 

9684 

50  49  35 

9703 

52  26  11 

9793 

Antares 

E. 

32  12  45 

9350 

30  27  58 

9368 

28  43  38 

9387 

26  59  45 

9406 

Jupiter 
a  Aquilas 

E. 

48  56  10 

9398 

47  12  33 

9419 

45  29  25 

9439 

43  46  46 

9460 

- 

E. 

87  23  39 

3065 

85  54  47 

3087 

84  26  22 

3110 

82  58  24 

31.13 

11 

Sun 

W. 

60  22  30 

9894 

61  56  27 

9845 

63  29  57 

9864 

65    3    2 

9884 

Venus 

W. 

27    7  26 

9958 

28  38  31 

9974 

30    9  16 

9990 

31  39  41 

3007 

Spica 

W. 

27  31  57 

9510 

29  12  56 

9598 

30  53  30 

9545 

32  33  40 

9563 

Jupiter 

E. 

35  21    4 

9571 

33  41  29 

9594 

32    2  26 

9618 

30  23  56 

9643 

a  AquilsB 

E. 

75  46  18 

3973 

74  21  35 

3304 

72  57  28 

3338 

71  34    0 

3379 

12 

Sun 

W. 

72  42    7 

9981 

74  12  4:3 

3001 

75  42  55 

3019 

77  12  44 

3038  ! 

Spica 

W. 

40  48  29 

9650 

42  26  16 

9667 

44    3  40 

9684 

45  40  41 

9701 

Venus 

W. 

39    6  27 

3094 

40  34  44 

3119 

42    2  39 

3199 

43  30  13 

3146 

Jupiter 
a  Aquilse 

E. 

22  20  21 

9769 

20  45  39 

9896 

19  11  45 

9869 

17  38  46 

9990  i 

E. 

64  46  56 

3565 

63  27  44 

3610 

62    9  21 

3656 

60  51  47 

3705 

13 

Sun 

W. 

84  36  18 

3194 

86    3  58 

3140 

87  31  19 

3157 

88  58  20 

3173 

Spica 

W. 

53  40  23 

9779 

55  15  18 

9795 

56  49  53 

9809 

58  24    9 

9894 

Venus 

W. 

50  42  58 

3930 

52    8  32 

3946 

53  33  47 

3961 

54  58  44 

3976 

a  AquiliB 

E. 

54  37  32 

3986 

53  25  39 

4053 

52  14  52 

4194 

51    5  13 

4199 

Mars 

E. 

85    2  36 

9794 

83  26  28 

9740 

81  50  41 

9754 

80  15  13 

9769 

Saturn 

E. 

90  34  24 

9759 

88  59    2 

9773 

87  23  59 

9788 

85  49  15 

9809 

14 

Sun 

W. 

96    8  54 

3944 

97  34  11 

3958 

98  59  12 

3970 

100  23  58 

3988 

Spica 

W. 

66  11    2 

9889 

67  43  35 

9901 

69  15  53 

9919 

70  47  56 

9994 

Venus 

W. 

61  59    9 

3347 

63  22  26 

3360 

64  45  28 

3379 

66    8  16 

3386   ! 

Antares 

W. 

20  16  34 

9888 

21  49    8 

9899 

23  21  28 

9911 

24  53  33 

9993 

a  Aquilse 

E. 

45  36    4 

4660 

44  34  31 

4775 

43  34  34 

4900 

42  36  19 

5035 

r 

Foinalhaut 

E. 

63  50  57 

3971 

62  26  12 

3994 

61     1  54 

3318 

59  38    3 

3343 

Mars 

E. 

72  22  32 

9836 

70  48  51 

9849 

69  15  27 

9889 

67  42  19 

9873 
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GREEISJWICH  MKAN  TIME. 

1 

i 

LUNAR  DISTANCES. 

t4 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

IIP- 

of 

Vlh. 

of 

IXli. 

of 

14 

FoaiUoD. 

Diff. 

Diff. 

Diff. 

DiO: 

Saturn 

E. 

84  14  50 

S816 

82  40  43 

9899 

^  O           /        /' 

81    6  53 

9843 

Oil* 

79  33  21 

98S5 

15 

Suit 

W. 

101  48  30 

3994 

103  12  48 

3306 

104  36  52 

3317 

106    0  44 

3337 

1 

Spica 

W. 

72  19  45 

9935 

73  51  20 

9945 

75  22  42 

9955 

76  53  51 

9964 

Venus 

W. 

67  30  49 

3»I7 

68  53    9 

3408 

70  15  17 

3419 

71  37  12 

3430 

AntAres 

W. 

26  25  23 

9983 

27  57    0 

9943 

29  28  24 

9954 

30  59  35 

9969 

Fornalhaut 

E. 

58  14  41 

S367 

56  51  47 

3393 

55  29  -23 

3490 

54    7  29 

3448 

Mai's 

E. 

66    9  26 

9885 

64  36  48 

9896 

63    4  24 

9907 

61  32  14 

9918 

Saturn 

E. 

71  49  37 

9914 

70  17  36 

9096 

68  45  49 

9935 

^  14  15 

9944 

a  Pegasi 

E. 

79  29  49 

3146 

78    2  35 

8158 

76  35  36 

8173 

75    8  53 

9184 

J6 

Sdn 

W. 

112  57  12 

8373 

114  19  59 

8861 

115  42  37 

8388 

117    5    6 

83» 

Venus 

W. 

78  24    1 

8475 

79  44  53 

8489 

81    5  37 

8489 

82  26  13 

8497 

Antares 

W. 

38  32  45 

8004 

40    2  53 

8011 

41  32  52 

8018 

43    2  43 

8093 

Jupiter 

W. 

22    7    2 

3141 

23  34  22 

8136 

25    1  48 

8133 

26  29  18 

3131 

Fornalhaut 

E. 

47  26  19 

8610 

46    7  56 

8649 

44  50  14 

8690 

43  33  16 

3734 

Mars 

E. 

53  54  39 

9966 

52  23  44 

9975 

50  53    0 

9964 

49  22  27 

9999 

Satuni 

E. 

59  39  16 

9988 

58    8  48 

9995 

56  38  29 

8009 

55    8  19 

3009 

a  Pegasi 

E. 

67  59    3 

3947 

66  33  49 

3960 

65    8  51 

8973 

63  44    8 

3386 

1  17 

Sun 

W. 

123  55  42 

8494 

125  17  31 

3430 

126  39  14 

8438 

128    0  53 

34.T7 

1 

Venus 

W. 

89    7  26 

8595 

90  27  23 

3599 

91  47  15 

3533 

93    7    3 

8537 

I 

Antares 

W. 

50  30  13 

3049 

51  59  25 

8053 

53  28  32 

8056 

54  57  35 

3060 

Jupiter 

W. 

33  47    7 

3199 

35  14  41 

3130 

36  42  14 

3131 

38    9  46 

3131 

i 

Mai's 

K 

41  52  14 

3039 

40  22  41 

3039 

;»  53  17 

3047 

37  24    3 

8056   : 

1 

1 

Saturn 

E. 

47  39  23 

3037 

46    9  56 

3049 

44  40  35 

8047 

43  11  20 

8051 

1 

a  Pegasi 

E. 

56  44  25 

3355 

55  21  17 

3371 

53  58  27 

3386 

52  a5  54 

3409  1 

1 
1 

a  Arietis 

E. 

97  41  30 

3067 

96  12  40 

8071 

94  43  55 

8074 

93  15  14 

3077 

1 
18 

Ajjttu^s 

W. 

62  22    0 

3070 

63  50  46 

8079 

65  19  30 

3079 

66  48  14 

3073 

Jupiter 

W. 

45  27  21 

3133 

46  54  51 

3139 

48  22  22 

3139 

49  49  53 

8139 

Mars 

E. 

30    030 

3108 

28  32  23 

8114 

27    4  31 

3198 

25  36  55 

3143 

Satuni 

E. 

35  46  15 

3068 

34  17  26 

3079 

32  48  42 

3075 

31  20    2 

3078 

a  Pegasi 

E. 

45  48  14 

8509 

44  27  52 

3596 

43    7  57 

3553 

41  48  31 

3589 

a  Arietis 

E. 

85  52  36 

3068 

84  24  12 

3089 

82  55  49 

8091 

81  27  26 

3091 

19 

Ajitares 

W. 

74  11  51 

3071 

75  40  36 

3069 

77    9  23 

3068 

78  38  12 

3066 

Jupiter 
a  Arietis 

W. 

57    7  42 

3195 

58  a5  21 

3194 

60    3    2 

3199 

61  30  45 

3119 

E. 

74    5  45 

3090 

72  37  213 

3088 

71    9    0 

3088 

69  40  36 

3987 

20 

Jupiter 

W. 

68  50    7 

3105 

70  18  10 

8109 

71  46  17 

3099 

73  14  28 

3086 

a  Aquil«e 

W. 

43  33    6 

4936 

44  30  52 

4839 

45  30    2 

4738 

46  30  30 

4851 

a  Arietis 

E. 

62  18    6 

3077 

60  49  28 

3075 

59  20  48 

3073 

57  52    5 

3069 

Aldebaran 

E. 

94    0  55 

3130 

92  33  22 

3197 

91    5  45 

3194 

89  38    4 

3119 

21 

Jupiter 

W. 

80  36  34 

3074 

82    5  15 

3070 

83  34    1 

3065 

85    2  53 

3060   < 

a  Aquilce 

W. 

51  49  43 

4306 

52  56  30 

4959 

54    4    7 

4901 

55  12  32 

4153 

a  Arietis 

E. 

50  27  37 

3056 

48  58  33 

3059 

47  29  25 

3049 

46    0  13 

3047 

Aldebaran 

E. 

82  18  32 

3101 

80  50  24 

3098 

79  22  12 

3094 

77  53  55 

3090 

i  22 

Jupiter 

W. 

92  28  43 

3035 

93  58  12 

3030 

95  27  48 

30d4 

96  57  31 

3018  , 

1 

a  Aquilee 

W. 

61    5  12 

3956 

62  17  35 

3994 

63  30  30 

3894 

64  43  56 

3865 

1 

a  Arietis 

E. 

38  33  22 

3033 

37    3  50 

3031 

35  34  16 

3030 

34    4  40 

3099 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTAKCES. 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midniglit. 

of 

XVh. 

of 

XVlllii. 

of 

X5aii. 

of 

1* 

14 

Ftaitton. 

o 

Diif. 

Diff. 

Diff. 

Diff. 

Saturn 

E. 

7^    0    5 

SS66 

O           /        /» 

76  27    5 

9880 

74  54  21 

9899 

O          /         // 

73  21  52 

9909 

15 

Sun 

W. 

107  24  24 

3338 

108  47  52 

3347 

110  11    9 

3356 

111  34  16 

3365 

Spica 
Venus    ' 

W. 

78  24  49 

9973 

79  55  35 

9989 

81  26  10 

9991 

82  56  34 

9998 

W. 

72  56  55 

3439 

74  20  27 

3449 

75  41  48 

3458 

77    2  59 

3466 

An  tares 

W. 

32  30  a5 

S979 

34    1  23 

9960 

3532    1 

9989 

37    228 

9997 

Fomalhaut 

E. 

52  46    7 

3478 

51  25  18 

3507 

50    5    2 

3540 

48  45  22 

3574 

Mars 

£. 

60    0  18 

9988 

58  28  35 

9938 

56  57    4 

9948 

55  25  46 

9957 

Saturn 

E. 

65  42  52 

9954 

64  11  41 

9963 

62  40  42 

9979 

61    9  54 

9980 

a  Pegasi 

E. 

73  42  25 

3197 

72  16  12 

3900 

70  50  14 

3999 

69  24  31 

3935 

16 

SUK 

W. 

118  27  27 

3409 

1 19  49  41 

3408 

121  11  48 

3415 

122  33  48 

3490 

Venus 

W. 

83  46  41 

3503 

85    7    2 

3S09 

86  27  16 

3515 

87  47  24 

3590 

Antares 

W. 

44  32  27 

3090 

46    2    3 

3034 

47  31  33 

3040 

49    0  56 

3045 

Jupiter 

W. 

27  56  50 

3190 

29  24  24 

3199 

30  51  58 

3190 

32  19  33 

3199 

Fomalhaut 

E. 

42  17    5 

37» 

41     1  44 

3835 

39  47  18 

3889 

38  33  50 

3954 

Mars 

E. 

47  52    4 

3000 

46  21  51 

3009 

44  51  49 

3017 

43  21  57 

3094 

Saturn 

E. 

53  38  17 

3015 

52    8  23 

3061 

50  38  36 

3096 

49    8  56 

3039 

1 

a  Pegasi 

B. 

62  19  40 

3300 

60  55  28 

3313 

59  31  31 

3396 

58    7  50 

3340 

1 

17 

Sow 

W. 

129  22  28 

3440 

130  43  59 

3444 

132    5  26 

3446 

133  26  50 

3448 

Venus 

W. 

94  26  46 

3540 

95  46  26 

3543 

97    6    4 

3545 

98  25  39 

3547 

Antares 

W. 

56  26  34 

3083 

57  55  29 

3065 

59  24  22 

3067 

60  53  12 

3009 

Jupiter 

W. 

39  37  18 

3139 

41    4  49 

3139 

42  3Q  20 

3139 

43  59  51 

3133 

Mars 

E. 

35  54  59 

3064 

34  26    5 

3073 

32  57  22 

3089 

31  28  50 

3091 

Saturn 

E. 

41  42  10 

3055 

40  13    5 

3058 

38  44    4 

3009 

37  15    8 

3065 

a  Peji^si 

E. 

51  13  40 

3490 

49  51  46 

3438 

48  30  13 

3456 

47    9    2 

3479 

'a  Arietis 

E. 

91  46  36 

3080 

90  18    2 

3089 

88  49  31 

3084 

87  21    2 

3087 

18 

Antares 

W. 

68  16  57 

3073 

69  45  40 

3073 

71  14  23 

3079 

72  43    7 

3079 

Jupiter 

W. 

51  17  24 

3131 

52  44  56 

3199 

54  12  30 

3199 

55  40    5 

3197 

Mars 

E. 

24    9  38 

3109 

22  42  43 

3183 

21  16  13 

3900 

19  50  14 

3941 

Saturn 

E. 

29  51  25 

3061 

28  22  52 

3084 

2({  54  2^3 

3088 

25  25  59 

3003 

a  Pegasi 

E. 

40  29  37 

3614 

39  11  18 

3649 

37  53  37 

3689 

36  36  38 

3733 

a  Arietis 

E. 

79  59    7 

3091 

78  30  46 

3091 

77    2  26 

3091 

75  34    6 

9001 

19 

Antares 

W. 

80    7    3 

3065 

81  35  56 

3069 

83    4  52 

3060 

84  33  51 

3056 

Jupiter 
a  Arietis 

W. 

62  58  31 

3117 

64  26  20 

3114 

65  54  12 

3111 

67  22    8 

3100 

E. 

68  12  10 

3066 

66  43  43 

3063 

65  15  13 

3089 

63  46  41 

3079 

520 

Jupiter 
a  Aquilffi 

W. 

74  42  43 

3001 

76  11    3 

S087 

77  39  28 

3083 

79    7  58 

3078 

W. 

4t  32  11 

4571 

48  35    1 

4408 

49  38  55 

4499 

50  43  50 

4365 

a  Arietis 

E. 

56  23  18 

3067 

54  54  28 

3065 

53  25  35 

3061 

51  56  38 

3058 

Aldebaran 

E. 

88  10  18 

3116 

86  42  28 

3113 

a5  14  34 

3109 

83  46  35 

3105 

21 

Jupiter 
a  AquiliR 

W. 

86  31  51 

3056 

88    0  54 

3051 

89  30    4 

3046 

90  59  20 

3040 

w. 

56  21  43 

4108 

57  31  37 

4067 

58  42  11 

4098 

59  53  23 

3990 

a  Arietis 

E. 

44  30  58 

3043 

43    1  39 

3041 

41  32  17 

3038 

40    2  51 

3035 

Aldebaran 

E. 

76  25  33 

3086 

74  57    6 

3089 

73  28  35 

3078 

71  59  59 

3074 

22 

Jupiter 
a  Aquilffi 

W. 

98  27  21 

3013 

99  57  18 

3007 

101  27  22 

3001 

102  57  33 

9995 

W. 

65  57  51 

3838 

67  12  14 

3813 

68  27    3 

3780 

69  42  17 

3766 

a  Arietis 

E. 

32  35    3 

3098 

31    5  25 

3098 

29  35  47 

3099 

28    6  10 

3031 

11 
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GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DISTANCES. 

1 

1 

L 

1 

h 

star's  Name 

P.L. 

P.L. 

P.L. 

1 

P.L.    . 

o  5 

and 

Noon. 

of 

1111». 

of 

VIb. 

of 

IXh. 

of     > 

1* 

22 

Positioxi. 

Diff. 

Diff. 

Diff. 

Diff. 

Aldebaran 

E. 

O           /        // 

70  31  18 

9071 

0           /         // 

69    2  33 

3067 

O          t         It 

67  33  43 

3063 

O         1        i. 

66    4  48 

1 
3060 

23 

a  Aquiloe 

W. 

70  57  55 

3745 

72  13  55 

3795 

73  30  16 

3706 

74  46  57 

1 
3667 

Fomalhaut 

W. 

44  22  54 

3587 

45  41  42 

3548 

47    1  13 

3519 

48  21  24 

3478 

Mars 

W. 

31  40  16 

9970 

33  1]     6 

9958 

34  42  11 

9946 

36  13  32 

S9S5 

Saturn 

W. 

24  43  34 

2958 

26  14  40 

2946 

27  46    0 

2936 

29  17  33 

S996 

Aldebaran 

E. 

58  39  10 

3043 

57    9  51 

3040 

55  40  28 

3038 

54  11    2 

3036 

24 

Fomalhaut 

W. 

55  11    2 

3338 

56  34  29 

3316 

57  58  22 

3994 

59  22  41 

1 
3973  ' 

Mars 

W. 

43  53  39 

9884 

45  26  18 

9876 

46  59    8 

2866 

48  t^  10 

2t£>7 

Saturn 

W. 

36  58  20 

9881 

38  31    3 

2879 

40    3  58 

2863 

41  37    4 

9855 

a  Pegasi 
Aldebaran 

W. 

33  28  25 

3091 

34  46  37 

3558 

36    5  57 

3509 

37  26  19 

3453  1 

E. 

46  43  24 

3031 

45  13  50 

3033 

43  44  18 

3034 

42  14  48 

3038 

Pollux 

E. 

88  46  50 

9801 

87  14  20 

2883 

85  41  40 

2876 

84    8  51 

2869 

25 

Fomalhaut 

W. 

66  29  58 

3183 

67  56  28 

3167 

69  23  17 

3151 

70  50  25 

3137 

Mars 

W. 

56  20  13 

9813 

57  54  24 

2805 

59  28  46 

9796 

61    3  19 

2787  ; 

Saturn 

W. 

49  25  ]6 

9813 

50  59  27 

2804 

52  33  50 

9795 

54    8  24 

9786 

a  Pesasi 
Aldeboian 

W. 

44  20  53 

3957 

45  45  55 

3995 

47  11  34 

3197 

48  37  47 

3170 

E. 

34  48  42 

3073 

33  ]9  59 

3087 

31  51  33 

3103 

30  23  27 

3194  , 

Pollux 

E. 

76  22  20 

9831 

74  48  32 

2823 

73  14  34 

9815 

71  40  26 

9807   ' 

26 

Fomalhaut 

W. 

78  10  19 

3069 

79  39    6 

3057 

81    8    8 

3045 

82  37  25 

3034 

Mai's 

W. 

68  58  59 

9743 

70  34  42 

9733 

72  10  88 

9794 

73  46  46 

2714 

Saturn 

W. 

62    4    9 

9749 

63  39  53 

9739 

65  15  50 

9799 

66  52    0 

2713 

a  Pegasi 

W. 

55  56  21 

3056 

.57  25  24 

3o:n 

58  54  51 

3018 

60  24  41 

3000  ; 

Pollux 

E. 

63  47    J 

9764 

62  11  46 

97.56 

60  36  20 

9747 

59    0  42 

9738  , 

Sdw 

E. 

135  51  42 

3119 

134  23  47 

3101 

132  55  39 

3091 

131  27  19 

3081 

27 

Fomalhaut 

W. 

90    7  16 

9981 

91  37  53 

9970 

93    8  43 

9969 

94  39  44 

9958 

Mars 

W. 

81  50  35 

9666 

83  28    0 

9657 

85    5  38 

9646 

86  43  30 

9637 

1 

Saturn 

W. 

74  56    2 

9663 

76  33  31 

9654 

78  11  13 

2643 

79  49  10 

9639 

a  Pe^si 
a  Arietis 

W. 

67  59  20 

9917 

69  31  17 

9901 

71    3  34 

2887 

72  36  10 

9873  ' 

W. 

24  32  47 

9780 

26    7  41 

9759 

27  43    3 

9739 

29  18  51 

imo 

Pollux 

E. 

50  59  30 

9691 

49  22  38 

9681 

47  45  2ii 

2679 

46    8  15 

9661 

Regulus 

E. 

87  49  55 

9678 

86  12  46 

9668 

84  35  23 

9657 

82  57  46 

9647   1 

Sun 

E. 

124    2  24 

9096 

122  32  44 

3016 

121    2  51 

3005 

119  32  44 

9993 

28 

Saturn 

W. 

88    2  32 

2577 

89  41  58 

2566 

91  21  39 

2555 

93    1  36 

S54S 

a  Arietis 

W. 

37  23  38 

9640 

39    1  39 

9696 

40  39  59 

9611 

42  18  39 

95S6 

Pollux 

E. 

37  58  25 

9619 

36  19  47 

9603 

34  40  56 

2593 

33    1  51 

9584 

Regulus 

E. 

74  46    3 

9599 

73    6  57 

9580 

71  27  35 

2569 

69  47  58 

9557 

Suw 

E. 

111  58  28 

9933 

110  26  51 

9991 

108  54  59 

9909 

107  22  51 

9896 

29 

a  Ai'ietis 

W. 

50  36  5J 

9597 

52  17  27 

9513 

53  58  22 

9499 

55  39  36 

2486   1 

Aldebaran 

W. 

21  14  21 

3103 

22  42  27 

3011 

24  12  26 

9934 

25  44    2 

9867 

Regulus 

E. 

61  25  45 

9497 

59  44  28 

9485 

58    2  53 

9479 

56  21    0 

2460   1 

Sun 

E. 

99  38    4 

2831 

98    4  16 

9818 

96  30  11 

9805 

94  55  49 

9791 

1 

30 

a  Arietis 

W. 

64  10  83 

9419 

65  53  41 

9405 

67  37    9 

2391 

69  20  56 

9378   1 

i 

Aldebaran 

W. 

83  40    9 

9640 

35  18    9 

9607 

36  56  54 

2577 

38  36  20 

2550 

i 

Regulus 

E. 

47  47  11 

2396 

46    3  31 

2383 

44  19  32 

2371 

42  35  15 

2358 

1 

Sun 

E. 

86  59  31 

9793 

85  23  22 

9709 

83  46  54 

9695 

82  10    8 

2683 

1 

xvin. 
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LUNAR  DISTANCES. 

h 

Star's  NamA 

P.L. 

P.L 

P.L. 

P.L. 

®  S 

mid 

Midnight. 

of 

XVh. 

of 

xvin»» 

of 

XXIh. 

of 

1^ 

Positioiu 

o 

Diff. 
3056 

Diff., 

Diff. 

Diff. 

22 

Aldebaraii 

E. 

Q           t         11 

64  35  49 

O           1        II 

63    6  46 

3059 

O            /         // 

61  37  38 

3049 

O           1        It 

60    8  26 

3046 

23 

a  Aquilse 

W. 

76    3  58 

3670 

77  21  17 

3655 

78  38  52 

3639 

79  56  44 

3695 

Fomalfaaut 

W. 

49  42  13 

3446 

51    3  37 

3416 

52  25  35 

3389 

53  48    4 

3364 

Mars 

W. 

37  45    7 

8994 

39  16  56 

9913 

40  48  58 

9904 

42  21  12 

9894 

Satiirn 

W. 

30  49  19 

3916 

32  21  17 

9907 

33  53  27 

9898 

35  25  48 

9890 

Aldebaran 

E. 

52  41  34 

3034 

51  12    3 

3033 

49  42  31 

3039 

48  12  58 

3031 

24 

Fomallinut 

W. 

60  47  24 

3SS3 

62  12  30 

3935 

&3  37  58 

3916 

65    3  48 

3199 

Mars 

W. 

50    5  24 

9848 

51  38  49 

2839 

53  12  26 

2^01 

54  46  14 

2893 

Saturn 

W. 

43  10  20 

2846 

44  43  48 

2838 

46  17  26 

9830 

47  51  15 

9691 

a  Pegasi 

W- 

38  47  37 

3406 

40    9  47 

3363 

41  32  46 

3395 

42  56  29 

3989 

Aldebaran 

E. 

40  45  22 

3041 

39  16    0 

3047 

37  46  45 

3053 

36  17  38 

3069 

Pollux 

E. 

82  35  52 

9889 

81    2  44 

2654 

79  29  26 

9846 

77  55  58 

9838 

25 

Fomalhaut 

W. 

72  17  50 

3199 

73  45  33 

3109 

75  13  32 

3095 

76  41  48 

3089 

Mars 

W. 

62  38    4 

9770 

64  13    0 

9769 

65  48    8 

9760 

67  %^  28 

9759 

Saturn 

W. 

55  43  10 

2778 

57  18    7 

9769 

58  53  16 

9760 

60  28  37 

9751 

a  Pesasi 

W. 

50    4  32 

3144 

51  31  48 

3121 

52  59  32 

3099 

54  27  43 

3077 

Aldeboran 

E. 

28  55  47 

3150 

27  28  38 

3181 

26    2    6 

3990 

24  36  21 

3970 

Pollux 

E. 

70    6    7 

2798 

68  31  37 

2790 

66  56  56 

9789 

65  22    4 

9773 

'26 

Fomalhaut 

W. 

84    6  56 

3029 

85  36  41 

3011 

87    6*40 

3001 

88  36  52 

2991 

:  Mars 

W. 

75  23    7 

2705 

76  59  40 

9696 

78  36  25 

9687 

80  13  23 

9676 

Saturn 

W. 

68  28  22 

2704 

70    4  57 

9694 

71  41  45 

9684 

73  18  47 

9674 

1 

a  Pegasi 

W. 

61  54  54 

2983 

63  25  29 

9965 

64  56  25 

9949 

66  27  42 

9939 

Pollux 

E. 

57  24  52 

2799 

55  48  50 

9719 

54  12  36 

9710 

52  36    9 

9701 

Self 

E. 

129  58  46 

3071 

128  30    1 

3060 

127    1    2 

3049 

125  31  50 

3038 

27 

Fomalhaut 

W. 

96  10  57 

9943 

97  42  21 

9935 

99  13  55 

9997 

109  45  40 

9919 

1 

Mars 

W. 

88  21  35 

2696 

89  59  54 

9615 

91  38  28 

9605 

93  17  16 

9595 

Saturn 

W. 

81  27  21 

2621 

83    5  47 

9611 

84  44  27 

2600 

86  23  22 

9569 

1 

a  Pegasi 

W. 

74    9    5 

2858 

75  42  18 

9844 

77  15  49 

2830 

78  49  38 

9816 

1 

a  Arietis 

W. 

30  55    4 

2703 

32  31  40 

9687 

34    8  38 

2670 

35  45  58 

9655 

Pollux 

E. 

44  30  43 

2659 

42  52  59 

9649 

41  15    1 

9632 

39  36  50 

9699 

Reguhis 

E. 

81  19  55 

2636 

79  41  49 

9636 

78    3  29 

2615 

76  24  54 

9603 

Suw 

E. 

118    2  22 

9981 

116  31  46 

2969 

115    0  55 

2958 

113  29  49 

9946 

28 

Saturn 

W. 

94  41  49 

9539 

96  22  18 

2520 

98    3    4 

2508 

99  44    6 

9495 

a  Arietis 

W. 

43  57  39 

9583 

45  36  58 

2569 

47  16  36 

2554 

48  56  34 

9540 

Pollux 

E. 

31  22  34 

9574 

29  43    4 

9566 

28    3  22 

9558 

26  23  29 

9550 

Regulus 

E. 

68    8    4 

9545 

66  27  54 

9534 

64  47  28 

2592 

63    6  45 

9510 

Suif 

E. 

105  50  27 

9883 

104  17  46 

9870 

102  44  49 

2857 

101  11  35 

3844 

29 

a  Arietis 

W. 

57  21    9 

9479 

59    3    1 

9458 

60  45  13 

9445 

62  27  44 

9439 

Aldebaran 

W. 

27  17    3 

9810 

28  51  18 

2760 

30  26  38 

9716 

32    2  57 

9676 

Reguhis 

E. 

54  38  50 

2447 

52  56  22 

9435 

51  13  37 

9423 

49  30  33 

9409 

Sun 

E. 

93  21    9 

2777 

91  46  11 

9764 

90  10  56 

2750 

88  35  23 

9738 

30 

a  Arietis 

W. 

71     5    2 

2365 

72  49  27 

9352 

74  34  11 

3339 

76  19  13 

9398 

1 

Aldeiiaran 

W. 

40  16  24 

2523 

41  57    5 

9499 

43  38  20 

2476 

45  20    7 

9454 

Regulus 

E. 

40  50  40 

9345 

39    5  46 

9333 

37  20  34 

2390 

35  35    3 

9307 

p 

Sun 

E. 

80  33    4 

9669 

78  55  42 

9655 

77  18    I 

9641 

75  40    2 

9699 
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9 

A 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

San, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Siufi. 
Mon. 
Tues. 
Wed. 

Thur. 


a 
o 


o 

p 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

26 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparnvt 
Bight  Aficensioii 


h      m       8 

12  30  49.16 
12  34  26.82 
12  38  4.81 

12  41  43.14 
12  45  21.84 
12  49  0.93 

12  52  40.43 

12  56  20.34 

13  0  0.68 

13  3  41.48 
13  7  22.75 
13  11  4.50 

13  14  46.74 
13  18  29.49 
13  22  12.78 

13  25  56.63 
13  29  41.05 
13  33  26.05 

13  37  11.66 
13  40  57.90 
13  44  44.78 

13  48  32.32 
13  52  20.55 
13  56  9.47 

13  59  59.12 

14  3  49.51 
14  7  40.65 

14  11  32.56 
14  15  25.25 
14  19  18.73 
14  23  13.02 

14  27     8.13 


Diif.  for 
1  hoar. 


9.062 
9.076 
9.090 

9.105 
9.120 
9.137 

9.154 
9.172 
9.190 

9.209 
9.229 
9.250 

9.271 
9.293 
9.315 

9.338 
9.362 
9.387 

9.413 
9.439 
9.466 

9.494 
9.524 
9.554 

9.584 
9.615 
9.647 

9.679 
9.711 
9.744 
9.778 

9.812 


Apparent 
DediuatiOD. 


Diff.  for 
1  hoar. 


S.   3  19  46.'l-58'.'26 


3  43 

4  6 


3.4 
18.2 


4  29  30.0 

4  52  38.8 

5  15  43.9 

5  38  45.1 

6  1  41.9 
6  24  33.9 

6  47  20.8 

7  10  2.0 
7  32  37.3 

7  55  6.2 

8  17  28.6 

8  39  43.8 

9  1  51.4 
9  23  51.3 
9  45  42.9 

10    7  26.0 

10  29  0.2 

10  50  25.0 

11  11  40.2 
11  ^2  45.3 

11  53  40.0 

12  14  24.0 
12  34  56.6 

12  55  17.8 

13  15  26.9 
13  35  23.7 

13  55  7.7 

14  14  38.6 

S.  14  33  55.7 


58.18 
58.05 

57.92 
57.78 
57.62 

57.45 
57.26 
57.06 

56.83 
56.59 
56.34 

56.07 
55.78 
55.47 

55.15 
54.82 
54.48 

54.11 
53.73 
53.33 

52.92 
52.49 
52.05 

5159 
51.12 
50.63 

50.12 
49.60 
49.05 
48.49 

-47.91 


Semi- 
diameter. 


II 


6  1.57 

6  1.84 

6  2.12 

6  2.40 

6  2.67 

6  2.95 

6  3.22 

6  3.50 

6  3.78 

6  4.06 

6  4.34 

6  4.62 

6  4.91 

6  5.19 

6  5.47 

6  5.75 

6  6.03 

6  6.31 

6  6.58 

6  6.86 

6  7,13 

6  7.40 

6  7.66 

6  7.92 

6  8.18 

6  8.44 

6  8.69 


6 
6 


8.94 
9.19 
6  9.44 
6    9.68 


16    9.93 


Sidereal 
Time 

of  the 

Semi- 
diameter 

paaaing 
the 

Merid- 
iaa. 


64.37 
64.42 
64.47 

64.52 
64.57 
64.63 

64.69 
64.75 
64.82 

64.89 
64.96 
65.04 

65.12 
65.20 
65.28 

65.36 
65.45 
65.54 

65.63 
65.72 
65.82 

65.92 
66.02 
66.12 

66.23 
66.33 
66.44 

66.55 
66.66 
66.77 
66.88 

66.99 


Bqaationof 

Time, 

tohe 
mMnusted 

from 
Apparent 

Time. 


Difllfor 
1  hour. 


10  26.62 

10  45.45 

11  3.96 

11  22.14 
11  39.95 

11  57.37 

12  14.38 
12  30.97 

12  47.13 

13  2.85 
13  18.09 
13  32.85 

13  47.11 

14  0.88 
14  14.11 

14  26.78 
14  38.88 

14  50.40 

15  1.31 
15  11.61 
15  21.27 

15  30.25 
15  38.54 
15  46.14 

15  53.04 

15  59.20 

16  4.60 

16  9.23} 
16  13.09 
16  16.16 
16  18.41 

16  19.85 


0.792' 

0.778 

0.764 

0.749 
0.734 
0.717 

0.700-^ 
0.682  j 
0.664  j 

0.645 
0.625 

o.ao4 

0.583 
0.561 
0.541 

0.516 
0.492 
0.467 

0.441 
0.415 
0.388 

0.360 
0.331 
0.301 

0JS71 
0.240 
0.208 

0.176 
0.144 
0.111 
0.077 

0.043 


NoTK.— Mean  Time  of  the  Semidiameter  pasaing  may  be  found  by  subtraoting  0*.18  trom  the  Sidereal  Time. 
—  prefixed  to  the  hoarly  change  of  declination,  indicates  that  sonth  dedinationa  are  inoreaaing. 
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• 

€ 

S 

g 

^ 

S 

J 

♦» 

€ 

V; 

«M 

O 

e 

k. 

>» 

a 

«i 

n 

n 

Mod. 

1 

Tne8. 

2 

Wed. 

3 

ThuT. 

4 

Frid. 

5 

Sat. 

6 

Sun. 

7 

Moo. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Fiid. 

12 

Sat. 

13 

Sun. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

Sun. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur, 

25 

Frid. 

26 

Sat 

27 

Sun. 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

Thur. 

32 

THE  SUN'S 


Appattnt 
Rigbt  Ascension. 


h     m       s 

12  30  50.72 
12  34  28.43 
12  38  6.47 

12  41  44.85 
12  45  23.59 
12  49  2.73 

12  52  42i28 

12  56  22.24 

13  0  2.63 

13  3  43.47 
13  7  24.78 
13  11  6.57 

13  14  48.86 
13  18  31.65 
13  22  14.98 

13  25  58.87 
13  29  43.32 
13  33  28.36 

13  37  14.01 
13  41  0.28 
13  44  47.19 

13  48  34.76 
13  52  23.02 

13  56  11.97 

14  0  1.65 
14  3  52.06 
14  7  43.22 

14  11  35.15 
14  15  27.86 
14  19  21.36 
14  23  15.67 

14  27  10.79 


Dlff.  for 
Ihour. 


9.064 
9.078 
9.092 

9.107 
9.132 
9.139 

9.156 
9.174 
9.193 

9.311 
9.331 
9.353 

9.373 
9.395 
0.317 

9.340 
9.364 
9.389 

9.415 
9.441 
9.468 

9.496 
9.535 
9.555 

9.585 
9.616 
9.648 

9.680 
9.713 
9.745 
9.779 

9.813 


Apparent 
Declination. 


// 


S.  3  19  56.2 

3  43  13.7 

4  6  28.7 

4  29  40.8 

4  52  49.9 

5  15  55.3 

5  38  56.7 

6  1  53.7 
6  24  46.0 

6  47  33.1 

7  10  14.5 
7  32  50.0 

7  55  19.1 

8  17  41.6 
8  39  56.9 


9  2 
9  24 
9  45 


4.6 

4.6 

56.3 


10  7  39.5 
10  29  13.8 

10  50  38.7 

11  11  53.9 
11  32  59.0 

11  53  53.7 

12  14  37.6 
12  35  10.2 
12  55  31.3 


Diff.for 
Ihour. 


-58.37 
58.17 
58.06 

57.93 
57.79 
57.63 

57.46 
57.37 
57.07 

56.84 
56.60 
56.35 

56.08 
55.79 
55.48 

55.16 
54.83 
54.48 

54.11 
53.73 
53.33 

53.93 
53.49 
53.05 

51.59 
51.13 
50.63 


13  15  40.4  50.13 

13  35  37.1'  49.60 

13  55  21.0  49.05 

14  14  51.7  48.49 


S.14  34     8.8-47.91 


Equation  of 

Time, 

tobe 

added  to 

Mean 

Time. 


m       8 

0  26.75 

0  45.59 

1  4.10 

1  22.28 
1  40.09 

1  57.51 

2  14.51 
2  31.11 

2  47.27 

3  2.99 
3  18.23 
3  32.99 

3  47.25 

4  1.02 
4  14.24 

4  26.91 
4  39.01 

4  50.53 

5  1.43 
5  11.72 
5  21.36 

5  30.34 
5  38.63 
5  46.24 

5  53.11 

5  59.26 

6  4.65 

6  9J28 

6  13.13 

6  16.19 

6  18.43 


16  19.87 


Diff.for 
Ibonr. 


0.793 
0.778 
0.764 

0.749 
0.734 
0.717 

0.700 
0.683 
0.664 

0.645 
0.635 
0.604 

0.583 
0.561 
0.541 

0.516 
0.493 
0.467 

0.441 
0.415 
0.388 

0.360 
0.331 
0.301 

0.371 
0.340 
0.308 

0.176 
0.144 
0.111 
0.077 

0.043 


Sidereal 

Time 

or 

Kight  Ascension 

of 

JfconSnn. 


h     m       8 

2  41  17.47 
2  45  14.02 
2  49  10.57 

2  53  7.13 

2  57  3.68 

3  1  0.24 

3  4  56.79 
3  8  53.35 
3  12  49.90 

3  16  46.46 
3  20  43.01 
3  24  39.56 

3  28  36.11 
3  32  32.67 
3  36  29.22 

3  40  25.78 
3  44  22.33 
3  48  18.89 

3,52  15,.44 

3  56  12.00 

4  0  8.55 

4  4  5.10 
4  8  1.65 
4  11  58.21 

4  15  54.76 
4  19  51.32 
4  23  47.87 

4  27  44.43 
4  31  40.99 
4  35  37.55 
4  39  34.10 


14  43  30.66 


Note. — The  Semldiameter  for  Mean  Noon  may  be  amnmed  the  same  as  that  for  Apparent  Noon. 


Diff.  for  1  hour. 
+9*.8665 
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iir 


AT  GREENWICH  MEAN  NOON. 


a 
o 

o 


1 

2 
3 

4 
5 

6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 

20" 

21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


i' 


9 


P 


274 
275 
276 

277 

278 
279 

280 
281 

282 

283 

284 
285 

286 

287 
288 

289 
290 
291 

292 
293 

294 

296 

296 
297 

298 
299 
300 

301 
302 
303 
304 

305 


THE  SUN'S 


True  LONGITUDE. 


188  24     7.7 

189  23  14.0 

190  22  22.6 

191  21  33.5 

192  20  46.6 

193  20     1.9 

194  19  19.3 

195  18  38.7 

196  18    0.1 

197  17  23.5 

198  16  48.7 

199  16  15.7 

200  15  44.5 

201  15  15.1 

202  14  47.4 

203  14  21.4 

204  13  57.2 

205  13  34.9 

206  13  14.4 

207  12  55.7 

208  12  38.9 

209  12  24.0 

210  12  110 

211  12    0.1 

212  11  51.3 

213  11  44.7 

214  11  40.3 

215  11  38.1 

216  11  38.1 

217  11  40.2 

218  11  44.5 

219  11  50.9 


>J 


H 


23  21.8 
22  27.9 
21  36.3 

20  47.1 
20  0.1 
19  15.3 

18  32.6 
17  51.9 
17  13.2 

16  36.5 
16     1.6 

15  28.5 

14  57.2 
14  27.7 
13  59.9 

13  33.8 
13  9.4 
12  47.0 

12  26.4 
12  7.6 
11  50.7 

11  35.6 
11  22.5 
11   11.5 

11  2.6 
10  55.8 
10  51.2 

10  48.8 
10  48.6 
10  50.6 

10  54.8 

11  1.1 


Diff.  for 
1  hour. 


47.71 
47.80 
47.90 

47.99 
48.09 
48.18 

48.27 
48.36 
48.44 

48.52 
48.59 
48.67 

48.74 
48.81 

48.88 

48.96 
49.03 
49.11 

49.18 
49.26 
49.34 

49.42 
49.50 
49.59 

49.68 
49.77 
49.86 

49.95 
50.04 
50.13 
50.22 


150.31 


LATITUDE 


// 


+0.11 

-0.02 

0.16 

0.29 
0.42 
0.55 

0.66 
0.73 
0.79 

0.80 
0.80 
0.75 

0.70 
0.59 
0.49 

0.37 

0.24 

-0.10 

+0.01 
0.11 
0.20 

0.26 
0.28 
0.28 

0.24 

0.18 

+0.10 

-0.02 
0.14 
0.28 
0.42 

-0.56 


Logarithm 

of  (he 

Radius  Vector 

of  the 

Earth. 


Diff.  for 
1  hoar. 


.9998223 
.9996983 
.9995737 

.9994485 
.9993228 
.9991966 

.9990699 
.9989430 

.9988161 

.9986892 
.9985624 
.9984359 

.9983100 
.9981847 
.9980602 

.9979366 
.9978141 
.9976927 

.9975726 
.9974538 
.9973363 

.9972200 
.9971049 
.9969910 

.9968782 
.9967664 
.9966554 
.9965453 

9.9964359 


0.0001921  -51.1 
0.0000693  51.3 
9.9999460   61.5 


51.6 
51.8 
52.1 

52.3 
52.5 
52.7 

52.8 
52.9 
52.9 

52.9 
52.8 
52.6 

52.4 
51^.1 
51.7 

51.3 

50.8 
50.3 

49.8 
49.3 

48.8 

48.2 
47.7 
47.2 

46.8 
46.4 
46.0 
45.7 

-45.4 


Mean  Tinra 

of 
Sidereal  Oh. 


b      ni       a 

11  16  51.35 
11  12  55.44 
11     8  59.53 

11  5  3.62 
11  1  7.71 
10  57  11.81 

10  53  15.90 
10  49  19.99 
10  45  24.08 

10  41  28.17 
10  37  32.26 
10  33  36.35 

10  29  40.44 
10  25  44.54 
10  21  48.63 

10  17  52.73 
10  13  56.82 
10  10  0.91 

10  6  5.00 

10  2  9.09 

9  58  13.18 

9  54  17.28 
9  50  21.37 
9  46  25.46 

9  42  29.55 
9  38  33.64 
9  34  37.73 

9  30  41.82 

9  26  45.91 

9  22  50.00 

9  18  54.09 

9  14  58.18 


NOTR :  A  correopoiidfl  to  the  trv£  eqninoz  of  the  date,  A'  to  the  mean  equinox  of  January  Od. 


"DUEL  for  1  hoar. 
— 9».8296 
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16T 


GREENWICH  MEAN  TIME. 


THE  MOON^S 


1 

9 

1 

lI/.ONTAL 

PARALLAX. 

1 
1 

SEHIDIAMETBR. 

HOB 

HERIDIAir  PASSAGE. 

AGE. 

Noon. 

Midnight. 

Koon. 

Diflf.  for 
1  hotir. 

Midnight. 

Diflf.  for 
1  hour. 

Difr.  for 
Ihonr. 

Noon. 

1 

16     9.8 

/        It 

16  15.0 

59  12.8 

+  1.63 

59  31.8 

+1.53 

h      m 

19  52.0 

m 
2.34 

d 
24.0 

2 

16  19.8 

16  24.1 

59  49.4 

1.40 

60     5.1 

1.22 

20  46.9 

2.23 

25.0 

3 

16  27.7 

16  30.6 

60  18.5 

1.00 

60  29.0 

0.74 

21  39.4 

2.14 

26.0 

4 

16  32.5 

16  33.5 

60  36.1 

+0.45 

60  39.6 

+0.13 

22  30.3 

2.10 

27.0 

5 

16  33.4 

16  32.2 

60  39.2 

-0.20 

60  34.7 

-0.54 

23  2a7 

2.11 

28.0 

6 

16  29.8 

16  26.5 

60  26.2 

0.87 

60  13.8 

1.19 

6 

29.0 

7 

16  22.1 

16  16.9 

59  57.8 

1.47 

59  38.6 

1.72 

0  11.8 

2.16 

0.6 

8 

16  10.9 

15    4.3 

59  16.6 

1.93 

58  52.5 

2.08 

1     4.6 

2.24 

1.6 

9 

15  57.3 

15  50.0 

58  26.8 

2.18 

58     0.2 

2.23 

1  59.4 

2.32 

2.6 

10 

15  42.8 

15  35.5 

57  33.4 

2.23 

57    6.8 

2.19 

2  55.8 

2.37 

3.6 

11 

15  28.5 

15  21.8 

56  41.0 

2.11 

56  16.4 

1.99 

3  52.6 

2.35 

4.6 

12 

15  15.5 

15    9.8 

55  53.4 

1.84 

55  32.4 

1.66 

4  48.2 

2.27 

5.6 

1 

13 

15    4.7 

15    0.2 

55  13.5 

1.48 

54  57.0 

1.28 

5  4L1 

2.13 

6.6 

14 

14  56.3 

14  53.2 

54  42.8 

1.08 

54  31.2 

0.87 

6  30.5 

1.98 

7.6 

15 

14  50.7 

14  48.9 

54  22.0 

0.66 

54  15.4 

0.45 

7  16.6 

1.85 

8.6 

16 

14  47.7 

14  47.3 

54  11.2 

-0.25 

54    9.4 

-0.05 

7  59.6 

1.74 

9.6 

17 

14  47.4 

14  48.1 

54     9.9 

+0.14 

54  12.6 

+0.31 

8  40.5 

1.67 

10.6 

18 

14  49.3 

14  51.1 

54  17.2 

0.47 

54  23.7 

0.61 

9  20.3 

1.65 

11.6 

19 

14  53.4 

14  56.0 

54  31.8 

0.74 

54  41.4 

0.85 

10    0.0 

1.67 

12.6 

20 

14  58.9 

15    2.1 

54  52.2 

0.04 

55    4.0 

1.02 

10  40.7 

1.73 

13.6 

21 

15     5.5 

15     9J2 

55  16.7 

1.09 

55  30.0 

1.14 

11  23.5 

1.84 

14.6 

22 

15  13.0 

15  16.8 

55  43.9 

1.17 

55  58.1 

1.20 

12    9.3 

1.99 

15.6 

23 

15  20.8 

15  24.7 

56  12.6 

1.21 

56  27.1 

1.21 

12  59.0 

2.1& 

16.6 

24 

15  28.7 

15  32.6 

56  41.7 

1.21 

56  56.2 

1.20 

13  52.9 

9.33 

17.6 

25 

15  36.6 

15  40.4 

57  10.6 

1.20 

57  24.9 

1.19 

14  50.2 

2.45 

18.6 

26 

15  44.3 

15  48.1 

57  39.1 

1.17 

57  53.0 

1.15 

15  49.5 

2.48 

19.6 

27 

15  51.8 

15  55.5 

58    6.7 

1.13 

58  20.1 

I.IO 

16  48.6 

2.43 

20.6 

28 

15  59.0 

16    2.5 

58  33.1 

1.07 

58  45.7 

1.03 

17  45.6 

2.32 

21.6 

29 

16     5.7 

16     8.8 

58  57.8 

0.98 

59     9.1 

0.91 

18  39.9 

2.20 

22.6 

30 

16  11.6 

16  14.2 

59  19.5 

0.82 

59  28.7 

0.71 

19  31.4 

2.09 

2a6 

31 

16  16.3 

16  17.9 

59  36.4 

0.58 

59  42.4 

0.42 

20  20.9 

2.04 

24.6 

32 

16  '9.0 

16  19.4 

59  46.3 

+0.23 

59  47.9 

+0.03 

21     9.7 

2.04 

25.6 

1 
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V. 


GREENWICH  MEAN  TIME. 

i 

Hour. 

IHij:  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Light  Ascension. 

Diff. 
for  Im. 

Declination. 

Diff. 
lor  1  m. 

Hour. 

Kight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

MO 

INDA 

r  1, 

WEDNESDAY  3. 

h    m      s 

8 

«-     o             '' 

It 

• 

h     n>       8 

s 

O          /           11 

«       1 

0 

7  47  36.77 

a.5010 

N.24  18  44.5 

8.889 

0 

9  43    1.10 

93)61 

N.14  28  34.8 

15.153  ' 

1 

7  50    6.73 

9.4976 

24    9  46.7 

9.044 

1 

9  45  19.29 

9.3013 

14  13  22.8 

15JS46 

2 

7  52  36.48 

9.4940 

24    0  39.2 

9.905 

2 

9  47  37.26 

9.9976 

13  58    5.3 

15.337  . 

3 

7  55    6.01 

9.4903 

23  51  22.1 

9.364 

3 

9  49  55.00 

9.9939 

13  42  42.4 

15.496  ' 

4 

7  57  35.32 

9.4667 

23  41  55.5 

9.599 

4 

9  52  12.53 

9.9903 

13  27  14.2 

15.513  . 

5 

8    0    4.41 

9.489U 

23  32  19.4 

9J)80 

5 

9  54  29.84 

9.9867 

13  11  40.8 

15.569 

6 

8    2  33J28 

9.4799 

23  22  33.9 

9.836' 

6 

9  56  46.93 

9.9831 

12  56    2.3 

15.683  ' 

7 

8    5    1.92 

9.4753 

23  12  39.1 

9.991 

7 

9  59    3.81 

9.9796 

12  40  18.^ 

15.765 

8 

8    7  30.32 

9.4714 

23    2  35.0 

10.145 

8 

10    1  20.49 

9.9769 

12  24  30.5 

15.{^5 

9 

8    9  5a49 

9.4676 

22  52  21.7 

10.997 

9 

10    3  36i)6 

9.9798 

12    8  37.4 

15.993 

10 

8  12  2a43 

9.4637 

22  41  59.3 

10.449 

10 

10    5  5a23 

9.9696 

11  52  39.7 

16.000 

11 

8  14  54.13 

9.4596 

22  31  27.8 

10.599 

11 

10    8    9.31 

9.9663 

11  36  37.4 

16.075 

12 

8  17  21.58 

9.4555 

22  20  47.4 

10.748 

12 

10  10  25.19 

9.9631 

11  20  30.7 

16.148 

13 

8  19  48.79 

9.4514 

22    9  5ai 

10.896 

13 

10  12  40.88 

9.9600 

11    4  19.7 

16.319 

14 

8  22  15.75 

9.4473 

21  58  59.9 

11.043 

14 

10  14  56.39 

9.9569 

10  48    4.4 

16.389 

15 

8  24  42.47 

9.4439 

21  47  52.9 

11.188 

15 

10  17  11.71 

9.9538 

10  31  45.0 

16.357 

16 

8  27    8.93 

9.4389 

21  36  37.3 

11.3:i9 

16 

10  19  26.85 

9.9509 

10  15  21.6 

16.499 

17 

8  29  35.14 

9.4347 

21  25  13.1 

11.474 

17 

10  21  41.82 

9.9480 

9  58  54.3 

16.486 

18 

8  32    1.10 

9.4305 

21  13  40.4 

11.616 

18 

10  23  56.61 

9.9451 

9  42  2a3 

16.548  1 

19 

8  34  26.80 

9.4969 

21     1  59.2 

11.756 

19 

10  26  11.23 

9.9433 

9  25  4a6 

16.608 

20 

8  36  52.25 

9.4390 

20  50    9.7 

11.894 

20 

10  28  25.69 

9.3397 

9    9  10.3 

16.667  1 

21 

8  39  17.44 

9.4177 

20  38  11.9 

i9.o:«2 

21 

10  30  40.00 

9.9379 

8  52  2a6 

16.793 

22 

8  41  42.37 

9.4134 

20  26    5.9 

19.167 

22 

10  32  54.15 

9.3346 

8  35  43.5 

16.778 

23 

8  44    7.05 

TU] 

9.4099 

ESDA 

N.20  13  51.9 
Y  2. 

19.301 

23 

10  35    8.15 
THl 

SJ3391 

N.  8  18  55.2 
kY  4. 

16.831 

0 

8  46  31.47 

9.4048 

N.20    1  29.8 

19.434 

0 

10  37  22.00 

9.3997 

N.  8  2  as 

ie.8W 

1 

8  48  55.63 

3*4005 

19  48  59.8 

19.')65 

I 

10  39  35.71 

9J9973 

7  45    9.4 

16J01 

2 

8  51  19.53 

9.3909 

19  36  22.0 

19.696 

2 

10  41  49.28 

9.9950 

7  28  12.1 

16.978 

3 

8  53  4ai7 

9.3918 

19  23  36.4 

19.894 

3 

10  44    2.71 

9.3W8 

7  11  12.0 

17.094  I 

4 

8  56    &55 

9.3875 

19  10  4ai 

19.951 

4 

10  A^  16.01 

9.9907 

6  54    9.2 

17.067  , 

5 

8  58  29.67 

3.3839 

18  57  42.3 

13.076 

5 

10  48  29.19 

9JB186 

6  37    3.9 

17.109 

6 

9    0  52.54 

9Jr790 

18  44  34.0 

13.900 

6 

10  50  42.24 

9.9165 

6  19  56.1 

17.149  ; 

7 

9    3  15.15 

9.3747 

18  31  18.3 

13.399 

7 

10  52  55.17 

3J9147 

6    2  4&0 

17.1S7 

8 

9    5  37.50 

9.3703 

18  17  55.3 

13.449 

8 

10  55    8.00 

9.9199 

5  45  3a7 

17.993  ' 

9 

9    7  59.59 

9.3661 

18    4  25.2 

13.563 

9 

10  57  20.72 

9.9119 

5  28  19.3 

17.957  1 

10 

9  10  21.43 

9.3618 

17  50  47.9 

13.680 

10 

10  59  33.34 

9.9095 

5  11    2.9 

17JIW9 

11 

9  12  43.01 

9J576 

17  37    3.6 

13.796 

11 

11     1  45.86 

3.3078 

4  53  44.6 

17.319  1 

12 

9  15    4.34 

9.3534 

17  23  12.4 

13.910 

12 

11    3  58.28 

q.^Offl 

4  36  24.6 

17.347 

13 

9  17  25.41 

9.3499 

17    9  14.4 

14.093 

13 

11    6  10.61 

3.3048 

4  19    2.9 

17.374 

14 

9  19  4a24 

9.3451 

16  55    9.7 

14.134 

14 

11    8  22.86 

3.3035 

4    1  39.7 

17.399  1 

15 

9  22    6.82 

9.3409 

16  40  5a3 

14.944 

15 

11  10  35.03 

3.9099 

3  44  15.0 

17.499  1 

16 

9  24  27.15 

9.39te 

16  26  40.4 

14.359 

16 

11  12  47.12 

3.3009 

3  26  49.0 

17.449  1 

17 

9  26  47.23 

%S(m 

16  12  l&l 

14.458 

17 

11  14  59.13 

3.1997 

3    9  21.9 

17.461  ' 

18 

9  29    7.07 

9.3386 

15  57  45.5 

14.563 

18 

11  17  11.08 

3.1967 

2  51  5a7 

17.478 

19 

9  31  26.66 

9.3946 

15  43    8.6 

14.666 

19 

11  19  22.97 

3.1977 

2  34  24.5 

17.493 

20 

9  33  4a02 

9.3907 

15  28  25.6 

14.766 

20 

11  21  34.80 

3.1967 

2  16  54.5 

17.507  ' 

21 

9  36    5.14 

9.3167 

15  13  3a7 

14.864 

21 

11  23  46.57 

3.1959 

1  59  23.7 

17.518  i 

22 

9  38  24.03 

9.3138 

14  58  41.9 

14.969 

22 

11  25  58.30 

3.1958 

1  41  52.3 

17.568  ; 

23 

9  40  42.68 

9.3089 

14  43  41.2 

15U).'>9 

23 

11  28    9.99 

3.1945 

1  24  20.4 
N.  1    6  4&0 

17J>36 

24 

9  43    1.10 

9.3051 

N.14  28  34.8 

15.153 

24 

11  30  21.64 

3.1938 

17.548 

VI. 


OCTOBER,  187T. 


169 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Awension. 

Dlff. 
fori  in. 

Deoliiiation. 

DifT. 
for  1  ni. 

Hour. 

RlglitADcenaiou. 

Diff. 
forlni. 

Decliuatlon. 

Dur. 

for  1  m. 

FB 

IIDAI 

{ b. 

STJNDAY  7. 

0 

h    m      8 

11  30  21.64 

S 

3.1938 

N.  1    6  48.0 

]7!549 

0 

h     m      8 

13  16  22.39 

8 

9.9499 

S.  12  25  56.3 

15.617 

1 

11  32  33.25 

9.1933 

0  49  15.4 

17.545 

1 

13  18  37.42 

9.9519 

12  41  30.8 

15JV13 

2 

11  34  44.84 

9.19S9 

0  31  42.() 

17.547 

2 

13  20  52.62 

9.9546 

12  57    0.3 

15.448 

3 

11  36  56.40 

9.1995 

N.  0  14    9.8 

17.546 

3 

13  23    7.98 

9.9573 

13  12  24.6 

15.361 

4 

11  39    7.94 

9.1999 

S.  0    3  22.9 

17.544 

4 

13  25  23.50 

9.9601 

13  27  43.6 

15J979 

5 

11  41  19.46 

9.1919 

0  20  55.5 

17.541 

5 

13  27  39.19 

9.9699 

13  42  57.2 

15.189 

6 

11  43  30.97 

9.1918 

0  38  27.8 

17JK« 

6 

13  29  55.05 

9.9657 

13  58    5.4 

15.090 

7 

11  45  4-^.48 

9.1917 

0  55  59.7 

17J97 

7 

13  32  11.08 

9.9666 

14  13    8.0 

14.996 

8 

11  47  53.98 

9.1917 

1  13  31.1 

17.517 

8 

13  34  27.28 

9.9715 

14  28    4.9 

14.900 

9 

11  50    5.48 

9.1918 

1  31     1.8 

17JW6 

9 

13  36  43.66 

9.9745 

14  42  56.0 

14.803 

10 

11  52  1(>.99 

9.1990 

1  48  31.8 

17.403 

10 

13  39    0.22 

9.9775 

14  57  41.3 

14.705 

11 

11  54  28.52 

9.1999 

2    6    0.9 

17.478 

11 

13  41  ia96 

fLSfWa 

15  12  20.6 

14.604 

12 

11  56  40.06 

9.1995 

2  23  29.1 

17.461 

12 

13  43  33.88 

9.9835 

15  26  53.8 

14.509 

13 

11  58  51.62 

9.1999 

2  40  56.2 

17.449 

13 

13  45  50.98 

9J3866 

15  41  20.9 

14.400 

14 

12    1    3.21 

9.1934 

2  58  22.1 

17.481 

14 

13  48    8.27 

9J9807 

15  55  41.8 

14.905 

15 

12    3  14.83 

9.1940 

3  15  46.7 

17.398 

15 

13  50  25.74 

9.9997 

16    9  56.3 

14.188 

16 

12    5  26.49 

9.1946 

3  33    9.8 

17.373 

16 

13  .52  43.40 

9.9958 

16  24    4.4 

14.081 

17 

12    7  38.18 

9.1959 

3  50  31.4 

17.347 

17 

13  55    1.24 

9.9989 

16  38    6.0 

13.979 

18 

12    9  49.91 

9.1959 

4    7  51.4 

17.318 

18 

13  57  19J?7 

9.3091 

16  52    1.0 

13.861 

19 

12  12    1.69 

3.1966 

4  25    9.6 

17.988 

19 

13  59  37.49 

9jn53 

17    5  49.3 

13.748 

20 

12  14  13.53 

9.1977 

4  42  25.9 

17.956 

20 

14    1  55.90 

9.3085 

17  19  30.8 

13.635 

21 

12  16  25.42 

9.1987 

4  59  40.3 

17.999 

21 

14    4  14.51 

9.3117 

17  33    5.5 

13.590 

22 

12  18  37.37 

9.1997 

5  16  52.6 

17.186 

22 

14    6  33.31 

9.3140 

17  46  33.2 

13.403 

23 

12  20  49.39 

SAT 

9J90O8I 

URDj 

S.  5  34    2.6 
1Y6. 

17.148 

23 

14    8  52.30 
MO 

9.3181 

>NDA 

S.  17  59  53.9 

13.386 

0 

12  23    1.471 

9.9090 

S.  5  51  10.:3 

17.106 

0 

14  11  11.48 

9.3913 

S.18  13    7.5 

13.167 

1 

12  25  13.63 

9J»33 

6    8  15.6 

17.667 

1 

14  13  30.85 

9.3945 

18  26  13.9 

13.046  I 

2 

12  27  25.87 

9JM46 

6  25  18.4 

17.094 

2 

14  15  50.42 

2J3Sm 

18  39  13.0 

19JKB 

3 

12  29  38.18 

9.9059 

6  42  18.5 

16.978 

3 

14  18  10.18 

9.3310 

18  52    4.7 

19.800 

4 

12  31  50.58 

9.9074 

6  59  15.8 

16J»9 

4 

14  20  30.14 

9.3349 

19    4  49.0 

19.676 

5 

12  34    3.07 

9.9090 

7  16  10.3 

16.883 

5 

14  22  50.29 

9.3374 

19  17  25.8 

19.550 

6 

12  36  15.66 

9.9107 

7  33    1.8 

16.839 

6 

14  25  10.63 

9.3406 

19  29  55.0 

19.493 

7 

12  38  28.35 

9.9193 

7  49  50.2 

16.780 

7 

14  27  31.16 

9.3438 

19  42  16.5 

19.994 

8 

12  40  41.14 

9.9140 

8    6  35.4 

16.796 

8 

14  29  51.89 

9.3471 

19  54  30.3 

19.164 

9 

12  42  54.03 

9.9158 

8  23  17.3 

16.670 

9 

14  32  12.81 

9.3509 

20    6  36.2 

19U)39 

10 

12  45    7.03 

9.9176 

8  39  55.8 

16.619 

10 

14  34  33.92 

9.3533 

20  18  34J3 

11.900 

11 

12  47  20.14 

9J9195 

8  56  30.7 

16.559 

11 

14  36  55J21 

9.3564 

20  30  24.2 

11.767 

12 

12  49  33.37 

9.9915 

9  13    2.0 

16.491 

12 

14  39  16.69 

9.3596 

20  42    6.2 

11.633 

19 

12  51  4a72 

9.9935 

9  29  29.6 

16.498 

13 

14  41  38.36 

9.3697 

20  53  40.1 

11.497 

14 

12  54    0.19 

9.9956 

9  45  53.3 

16.363 

14 

14  44    0.21 

9.3657 

21    5    5.8 

11.350  ' 

15 

12  56  13.79 

9.9977 

10    2  13.1 

16.997 

15 

14  46  22.25 

9..%8R 

21  16  23.2 

11.991 

16 

12  58  27.52 

9JW9tf 

10  18  28.9 

16.998 

16 

14  48  44.47 

9.3718 

21  27  32.3 

11.089  ! 

17 

13    0  41.38 

9J9391 

10  34  40.5 

16.157 

17 

14  51    6.87 

9.3746 

21  38  33.1 

10.949 

18 

13    2  55.37 

9.9344 

10  50  47.8 

16.085 

18 

14  53  29.45 

9.3778 

21  49  25.4 

10.801 

19 

13    5    9.51 

9J»68 

11     6  50.7 

16.019 

19 

14  55  52.21 

9.3807 

22    0    9.2 

10.658 

20 

13    7  23.79 

9.9399 

11  22  49JS 

15.997 

20 

14  58  15.14 

9.3836 

22  10  44.4 

10.515 

21 

13    9  38.21 

9.9416 

11  38  43.1 

15.859 

21 

15    0  38J24 

9.3864 

22  21  11.0 

10.371  , 

22 

13  11  52.78 

9.9449 

11  54  32.3 

15.781 

22 

15    3    1.51 

9.3899 

22  31  28.9 

10.996 

23 

13  14    7.51 

9.9467 

12  10  16.8 

15.700 

23 

15    5  24.94 

2.3919 

22  41  38.1 

10.080 

24 

13  16  22.39 

9.9499; 

S.12  25  56.3 

15.617 

24 

15    7  48.54 

3.3946 

S.22  51  38.5 

9.9:19 

ITO 
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VII. 


GREEMWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

KightAsceDsion. 

DIflf. 
for  1  m. 

Declination. 

Diff. 
fori  ID. 

Hoar. 

RightAsoenaion. 

Diff. 
for  1  in. 

Declination. 

Diff. 
forlm. 

TUESDAY  9. 

THURSDAY  11. 

h    m      8 

8 

O         /         ;/ 

o 

b     m       8 

8 

O          /          // 

*i 

0 

15    7  48.54 

9.3946 

S.22  51  38.5 

9.939 

0 

17    4  31.82 

9.4344 

S.27  46  45.0 

3J940 

1 

15  10  12.30 

2.3973 

23    1  30.0 

9.784 

1 

17    6  57.84 

9.43S8 

27  48  54.5 

9.078 

2 

15  12  36.22 

3.3999 

23  11  12.6 

9.635 

2 

17    9  23.76 

9.4311 

27  50  54.3 

1.916 

3 

15  15    0.29 

9.4095 

23  20  46.2 

9.485 

3 

17  11  49.57 

9.4993 

27  52  44.4 

1.754  1 

4 

15  17  24.52 

9.4050 

23  30  10.8 

9.334 

4 

17  14  15.27 

9.4974 

27  54  24.8 

1.599 

5 

15  19  48.89 

9.4074 

23  39  26.3 

9.189 

5 

17  16  40.86 

9.4S55 

27  55  55.4 

1A99 

6 

15  22  13.41 

9.4098 

23  48  32.7 

9.030 

6 

17  19    6.33 

9.4934 

27  57  16.3 

lJtt8 

7 

15  24  38.07 

9.4199 

23  57  29.9 

8.877 

7 

17  21  31.67 

9.4919 

27  58  27.6 

1.107  ' 

8 

15  27    2.87 

3.4144 

24    6  17.9 

8.793 

8 

17  23  56.87 

9.4189 

27  59  29.2 

0.947  J 

9 

15  29  27.80 

9.4166 

24  14  56.7 

8.569 

9 

17  26  21.94 

3.4166 

28    0  21.2 

0.787 

10 

15  31  52.86 

9.4187 

24  23  26.2 

8.413 

10 

17  28  46.86 

3.4140 

28    1    3.7 

OiSe  j 

11 

15  34  18.04 

9.4907 

24  31  46.3 

8.957 

11 

17  31  11.62 

9.4114 

28    1  36.6 

0.469 

12 

15  36  43.35 

9.4!^ 

24  39  57.0 

8.100 

12 

17  33  36.22 

9.4087 

28    2    0.0 

0.311  ! 

13 

15  39    8.77 

9.4347 

24  47  58.3 

7.943 

13 

17  36    0.66 

9.4059 

28    2  13.9 

-0.153 

14 

15  41  34.3] 

9.4966 

24  55  50.2 

7.786 

14 

17  38  24.93 

9.4030 

28    2  18.4 

40.004 

15 

15  43  59.96 

9.4363 

25    3  S2.6 

7.697 

15 

17  40  49.02 

9.4000 

28    2  13.4 

0.163  , 

16 

15  46  25.71 

9.4999 

25  ]1    5.4 

7.468 

16 

17  43  12.93 

9.3969 

28     1  59.0 

0.318 

17 

15  48  51.55 

9.4315 

25  18  28.7 

7.308 

17 

17  45  36.65 

9.3937 

28    1  35.3 

0.473  1 

18 

15  51  17.49 

9.4331 

25  25  42.4 

7.148 

18 

17  48    0.18 

9.3905 

28    1    2.4 

OJ8B6 

19 

15  53  43.52 

9.4345 

25  32  46.5 

6.988 

19 

17  50  23.51 

9.3871 

28    0  20i2 

0.781   1 

20 

15  56    9.63 

9.4368 

25  39  40.9 

6.897 

20 

17  52  46.63 

9.3837 

27  59  28.7 

0.935 

21 

15  58  35.82 

9.4371 

25  46  25.7 

6.666 

21 

17  55    9.55 

9.3809 

27  58  28.0 

1.087  > 

22 

16    1     2.09 

9.4383 

25  53    0.8 

6.503 

22 

17  57  32.26 

9.3766 

27  57  18.2 

1.S39 

23 

16    3  28.42 
WEDl 

3.4394 

SJESD 

S.25  59  26.1 
AY  10. 

6.341 

23 

17  59  54.74 
FR 

9.3798 

IDAY 

S.27  55  59.3 
12. 

1.391 

0 

16    5  54.82 

9.4405 

S.26    5  41.7 

6.178 

0 

18    2  16.99 

9.3689 

S.27  54  31.3 

1.549 

1 

16    8  21.28 

9.4413 

26  11  47.5 

6U)16 

1 

18    4  39.01 

9.3651 

27  52  54.3 

lw691 

2 

16  10  47.78 

9.4491 

26  17  43.6 

5.853 

2 

18    7    0.80 

9U)619 

27  51    8.4 

1.840 

3 

16  13  14.33 

9.4498 

26  23  29.9 

5.690 

3 

18    9  22.35 

9.3571 

27  49  13.5 

1.989 

4 

16  15  40.92 

9.4434 

26  29    a4 

5.596 

4 

18  11  43.65 

9.3599 

27  47    9.7 

2.137 

5 

16  18    7.54 

9.4439 

26  34  33.0 

5.369 

5 

18  14    4.70 

9.3487 

27  44  57.1 

9.984 

6 

16  20  34.19 

9.4444 

26  39  49.8 

5.198 

6 

18  16  25.50 

9.3445 

27  42  35.7 

9.430 

7 

J6  23    0.87 

9.4448 

26  44  56.8 

5.034 

7 

18  18  46.04 

9.3401 

27  40    5.5 

9.575 

8 

16  25  27.57 

3.4451 

26  49  53.9 

4.869 

8 

18  21    6.31 

9.3957 

27  37  26.7 

9.718 

9 

16  27  54.28 

3.4459 

26  54  41.1 

4.704 

9 

18  23  26.32 

9«33]9 

27  34  39.3 

9.869 

10 

16  30  20.99 

9.4451 

26  59  18.4 

4.540 

10 

18  25  46.06 

9.3967 

27  31  43.3 

3un5 

11 

16  32  47.69 

9.4450 

27    3  45.9 

4.376 

11 

18  28    5.52 

9.3991 

27  28  38.7 

3.147 

12 

16  35  14.39 

9.4448 

27    8    3.5 

4.911 

12 

18  30  24.71 

9.3175 

27  25  25.7 

3J987 

13 

16  37  41.07 

9.4445 

27  12  11.2 

4.046 

13 

18  32  43.62 

9.3197 

27  22    4.3 

3.497 

14 

16  40    7.73 

9.4449 

27  16    9.0 

3.889 

14 

18  35    2.24 

9.3078 

27  18  34.5 

3Ji67 

15 

16  42  34.37 

3.4437 

27  19  57.0 

3.717 

15 

18  37  20.56 

9.3099 

27  14  56.3 

3.706 

16 

16  45    0.98 

3.4431 

27  23  35.1 

3.559 

16 

18  39  38.59 

9.9960 

27  11    9.8 

3.843 

17 

16  47  27.54 

9.4493 

27  27    3.3 

3.387 

17 

18  41  56.32 

9.9931 

27    7  15JJ 

34»78 

18 

16  49  54.05 

9.4414 

27  30  21.6 

3.993 

18 

18  44  13.76 

9.9881 

27    3  12.5 

4.113 

19 

16  52  20.51 

3.4406 

27  33  30.1 

3.059 

19 

18  46  30.89 

9.9830 

26  59    1.7 

4.948 

20 

16  54  46.92 

9.4396 

27  36  28.7 

9.895 

20 

18  48  47.72 

3.2779 

26  54  42.8 

4.381 

21 

16  57  13.26 

9.4384 

27  39  17.5 

9.732 

21 

18  51    4.24 

9J9798 

26  50  16.0 

4.513 

22 

16  59  39.52 

9.4371 

27  41  56.5 

9.568 

22 

18  53  20.45 

9.9676 

26  45  41.3 

4.644 

23 

17    2    5.71 

9.4358 

27  44  25.7 

9.404 

23 

18  55  36.35 

3.9693 

26  40  58.7 

4.T76 

24 

17    4  31.82 

9.4344 

8.27  46  45.0 

9.940 

24 

18  57  51.93 

9.9570 

S.26  36    8.2 

4.906 

Tin. 
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• 

GREENWICH  MEAN  TIME. 

1 
1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

Rij^ht  Ascension. 

Diff. 
forlm. 

Dccllnfttiou. 

Diff. 
for  1  m. 

Hoar. 

Ri|>;litAficenAion. 

Diff. 
forlm. 

Declination. 

Difi. 
for  1  m. 

SATl 

URDJ 

LY  13. 

MONDAY  15. 

< 

h    m      i 

8 

O           f           II 

/. 

h    m      H 

8 

O           1           II               II 

0 

18  57  51.93 

2.3570 

S.26  36    8.2 

4.906 

0 

20  39  50.72 

1.9945 

S.20  30  28.2     9.949 

1 

19    0    7.19 

8.8517 

26  31  10.0 

5.034 

1 

20  41  50.24 

1.9895 

20  20  28.8    10.031 

2 

19    2  22.13 

8.9464 

26  26    4.2 

5.161 

2 

20  43  49.46 

1.9846 

20  10  24.5 

10.113  ! 

3 

19    4  36.76 

8.8411 

26  20  50  7 

5.988 

3 

20  45  48.39 

1.9797 

20    0  15.4 

10.191 

4 

19    6  51.06 

8.3356 

26  15  29.6 

5.413 

4 

20  47  47.02 

1.9748 

19  50    1.6 

10.969 

5 

19    9    5.03 

9.8903 

26  10     1.1 

5..'>38 

5 

20  49  45.36 

1.9699 

19  39  43.1 

10.347 

6 

19  11  18.68 

8.8847 

26    4  25.1 

5.669 

6 

20  51  43.41 

1.9651 

19  29  20.0 

10.493 

7 

19  13  32.00 

8.8193 

25  58  41.7 

5.784 

7 

20  53  41.17 

1.9603 

19  18  52.3 

10.499 

8 

19  15  44.99 

8.9137 

25  52  51.0 

5.906 

8 

20  55  38.65 

1.9557 

19    8  20.1 

10.574 

9 

19  17  57.65 

3.80d8 

25  46  53.0 

6.097 

9 

20  57  35.65 

1.9510 

18  57  43.4 

10.649 

10 

19  20    9.97 

8.9086 

25  40  47.8 

6.147 

10 

20  59  32.77 

1.9463 

18  47    2.2 

10.793 

11 

19  22  21.96 

8.1971 

25  34  35.4 

6.965 

11 

21     1  29.41 

1.9417 

18  36  m.(y 

10.796 

12 

19  24  33.62 

9.1915 

25  28  16.0 

6.388 

12 

21    3  25.78 

1.9379 

18  25  26.7 

10.867 

13 

19  26  44.94 

8. 1*858 

25  21  49.6 

6.499 

13 

21    5  21.88 

1.9387 

18  14  32.6 

10.937  ■ 

14 

19  28  55.92 

3.1809 

25  15  16.2 

6.615 

14 

21    7  17.71 

1.9983 

18    3  34.2 

11.007  ' 

15 

19  31     6.57 

8.1747 

25    8  35.8 

6.730 

15 

21    9  13.28 

1.9940 

17  52  31.7 

11.076 

16 

19  33  16.88 

8.1690 

25    1  48.6 

6.849 

16 

21  11    8.59 

1.9197 

17  41  25.1 

11.144 

17 

19  35  26.85 

3.1634 

24  54  54.7 

6.954 

17 

21  13    3.64 

1.9154 

17  30  14.4 

11.919  ; 

18 

19  37  36.49 

8.1578 

24  47  54.1 

7.066 

18 

21  14  58.44 

1.9119 

17  18  59.7 

11.978 : 

19 

19  39  45.79 

8.1581 

24  40  46.8 

7.177 

19 

21  16  52.99 

1.9071 

17    7  41.1 

11.343  > 

20 

19  41  54.75 

3.1464 

24  33  32.9 

7.986 

20 

21  18  47.29 

1.9099 

16  56  18.5 

11.409 

21 

19  44    3.36 

3.1408 

24  26  12.5 

7J94 

21 

21  20  41.34 

1.8988 

16  44  52.0 

11.473 

22 

19  46  11.64 

8.1358 

24  18  45.6 

7J08 

22 

21  22  35.15 

1.8949 

16  33  21.7 

11.537 

23 

19  48  19.58 

3.1995 

S.24  11  12.3 

7.608 

23 

21  24  28.73 

1.8910 

S.  16  21  47.6 

11.599 

SU] 

STDA^ 

r    14. 

TUi 

:8DA 

• 

r  16. 

0 

19  50  27.18 

3.1838 

S.24    3  32.6 

7.714 

0 

21  26  22.07 

1.8871 

S.16  10    9.8 

11.661 

1 

19  52  34.44 

8.1188 

2:J  55  46.6 

7.818 

I 

21  28  15.18 

1.8833 

15  58  28.3 

11.799 

2 

19  54  41.37 

8.1197 

23  47  54.4 

7.981 

2 

21  30    8.06 

1.8795 

15  46  43.2 

11.781   [ 

3 

19  56  47.96 

3.1071 

23  39  56.1 

8.093 

3 

21  32    0.72 

1.8758 

15  34  54.6 

11.840  ; 

4 

19  58  54.22 

3.1015 

23  31  51.6 

8.1S6 

4 

21  33  53.15 

1.8791 

15  23    2.4 

11.899 

5 

20    1     0.14 

3.0959 

2li  23  41.0 

8.937 

5 

21  35  45.37 

1.H685 

15  11    6.7 

11.957 

6 

20    3    5.73 

3.0904 

23  15  24.4 

8JS6 

6 

21  37  37.37 

1.8649 

14  59    7.6 

19.013 

7 

20    5  10.99 

3.0648 

23    7    1.9 

8.433 

7 

21  39  29.16 

1.8614 

14  47    5.1 

13U)69 

8 

20    7  15.91 

3.0799 

22  58  33.6 

8.590 

8 

21  41  20.74 

1.8580 

14  34  59.3 

13.185 

9 

20    9  20.50 

8.0737 

22  49  59.5 

8.617 

9 

21  43  12.12 

1.8547 

14  22  50.1 

18.180 

10 

20  11  24.76 

3.0688 

22  41  19.6 

8.713 

10 

21  45    a30 

1.8514 

14  10  37.7 

13J334 

11 

20  13  28.69 

8.0638 

22  32  33.9 

8.808 

11 

21  46  54.29 

1.8481 

13  58  22.1 

13.387 

12 

20  15  32.30 

3.0575 

22  23  42.6 

8.901 

12 

21  48  45.08 

1.8449 

13  46    3.3 

13.339 

13 

20  17  35.59 

9.0581 

22  14  45.8 

8Jim 

13 

21  50  35.68 

1.-8418 

13  33  41.4 

13.390 

14 

20  19  38.55 

3.0466 

22    5  43.4 

9.086 

14 

21  52  26.10 

1.8388 

13  21  16.5 

19.441 

15 

20  21  41.18 

3.0413 

21  56  35.5 

9.177 

15 

21  54  16.34 

1.8358 

13    8  48.5 

19.499 

16 

20  23  43.49 

3.0359 

21  47  22.2 

9.866 

16 

21  56    6.40 

1.8398 

12  56  17.5 

19.541 

17 

20  25  45.49 

3.0306 

21  38    3.6 

9.354 

17 

21  57  56.28 

1.8999 

12  43  43.6 

19J>89 

18 

20  27  47.17 

3.0853 

21  28  39.7 

9.448 

18 

21  59  45.99 

1.8979 

12  31    6.8 

19.637 

19 

20  29  48.53 

3.0901 

21  19  10.5 

9.599 

19 

22    1  35.54 

1.8945 

12  18  27.1 

19.684 

20 

20  31  49.58 

3.0150 

21    9  36.2 

9.614 

20 

22    3  24.93 

1.8318 

12    5  44.7 

19.730  [ 

21 

20  33  50.33 

3.0099 

20  59  56.8 

9.699 

21 

22    5  14.15 

1.8191 

11  52  59.5 

19.776 

22 

20  35  50.77 

8.0047 

20  50  12.3 

9.784 

22 

22    7    322 

1.8166 

11  40  11.6 

18.631 

23 

20  37  50.90 

1.9996 

20  40  22.7 

9.867 

23 

22    8  52.14 

1.8143 

11  27  21.0 

18.865 

24 

20  39  50.72 

I.9M5 

S.20  30  28.2 

9.949 

24 

22  10  40.92 

1.8118 

S.11  14  27.8 

13.908 

1T2 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

Declinatioii. 

Diff. 
forlm. 

Hour. 

Riglit  AsceDsiozi. 

Diff. 
forlm. 

1 

Declination. 

Diff: 
forluL 

VVKDl 

raSD 

AY  17. 

FRIDAY  19. 

1 

h    m      8 

8 

O          <           II 

It 

h    m      8 

8 

O         /           // 

II 

0 

22  10  40.92 

1.8118 

S.11  14  27.8 

19.908 

0 

23  36    7.09 

1.7743 

S.  0  18  27.1 

14.149 

1 

22  12  29.56 

1.6094 

11     1  32.0 

lfi.951 

1 

23  37  53.57 

1.7759 

S.  0    4  17.9 

14.157 

2 

22  14  18.05 

1.8070 

la  48  33.6 

194^ 

2 

23  39  40.11 

1.7769 

N.  0    9  51.8 

14^64 

3 

22  16    6.40 

1.8048 

10  35  32.7 

13.035 

3 

23  41  26.72 

1.7773 

0  24    1.8 

14.170 

4 

22  17  54.62 

1.8097 

10  22  29.4 

13.074 

4 

23  43  13.39 

1.7784 

0  38  12.2 

14J76 

5 

22  19  42.72 

1.8006 

10    9  23.8 

13.113 

5 

23  45    0.13 

1.7796 

0  52  22i) 

14.181 

6 

22  21  30.69 

1.7986 

9  56  15.8 

13.153 

6 

23  46  46.94 

1.7808 

1     6  33.9 

14.1»  . 

7 

22  23  18.54 

1.7966 

9  43    5.4 

13.199 

7 

23  48  33.83 

1.7899 

1  20  45.1 

14.188  ' 

8 

22  25    6JS28 

1.7947 

9  29  52.8 

13.999 

8 

23  50  20.80 

1.7836 

1  34  56.5 

14.191  1 

9 

22  26  53.90 

1.7938 

9  16  37.9 

13.966 

9 

23  52    7.86 

1.7851 

1  49    8.0 

14.199 

10 

22  28  41.41 

1.7910 

9    3  20.8 

13.309 

10 

23  53  55.01 

1.7866 

2    3  19.6 

14.193  ' 

11 

22  30  28.82 

1.7894 

8  50    1.6 

13.338 

11 

23  55  42.25 

1.7889 

2  17  31.2 

14.193  . 

12 

22  32  1&14 

1.7878 

8  ;J6  40.2 

13.373 

12 

23  57  29.59 

1.7899 

2  31  42.8 

14.199  t 

13 

22  34    3.36 

1.7868 

8  23  16.8 

13.407 

13 

23  59  17.04 

i.79rc 

2  45  54.3 

14.191   , 

14 

22  35  50.49 

1.7847 

8    9  51.4 

13.440 

14 

0    1    4.59 

1.7934 

3    0    5.7 

14.188 

15 

22  37  37.52 

1.7839 

7  56  24.0 

13.473 

15 

0    2  52.25 

1.7963 

3  14  16.9 

14.186 

16 

22  39  24.47 

1.7818 

7  42  54.6 

13.506 

16 

0    4  40.03 

1.7973 

3  28  27.9 

14.181  1 

17 

22  41  11.34 

1.7806 

7  29  23.3 

13.5ff7 

17 

0    6  27.93 

1.7993 

3  42  38.6 

14.176  ' 

18 

22  42  58.14 

1.7794 

7  15  50.2 

13.567 

18 

0    8  15.95 

1.8014 

3  56  4i).0 

14.170  1 

19 

22  44  44.86 

1.7788 

7    2  15.3 

13.507 

19 

0  10    4.10 

1.8036 

4  10  59.0 

14.163 

20 

22  46  31.52 

1.7771 

6  48  38.6 

13.696 

20 

0  11  52.39 

1.8059 

4  25    8.6 

14J56 

21 

22  48  18.11 

1.7760 

6  35    0.2 

13.654 

21 

0  13  40.81 

1.8089 

4  39  17.7 

14.147 

22 

22  50    4.64 

1.7751 

6  21  20.1 

130)89 

22 

0  15  29.37 

1.8106 

4  53  26.3 

14.138 

23 

22  51  51.121 

1.7749 

S.  6  "7  38.3 

13.710 

23 

0  17  18.08 

1.8130 

N.  5    7  S4J^ 

14.197 

r 

THU 

R8DJ 

lY  18. 

SATl 

DRDJ 

iY  20. 

0 

22  53  37.55 

1.7734 

S.  5  53  54.9 

13.737 

0 

0  19    6.93 

1.8155 

N.  5  21  41.6 

14.116 

1 

22  55  23.93 

1.7797 

5  40    9.9 

13.769 

1 

0  20  55.94 

1.8181 

535  48J2 

14.104 

2 

22  57  10.27 

1.7790 

5  26  23.5 

13.786 

2 

0  22  45.11 

LttWr 

5  49  54.1 

14in9 

3 

22  58  56.57 

1.7713 

5  12  35.6 

13.810 

3 

0  24  34.43 

1.8934 

6    3  59.3 

14.079 

4 

23    0  42.83 

1.7707 

4  58  46.3 

13.833 

4 

0  26  23.92 

1.8963 

6  18    3.6 

14JK4 

5 

23    2  29.06 

1.7709 

4  44  55.6 

13.866 

5 

0  28  13.59 

1.8999 

6  32    7.0 

140)48 

6 

23    4  15.26 

1.7699 

4  31    3.6 

13.878 

6 

0  30    3.43 

1.8399 

6  46    9.4 

140)39 

7 

23    6    1.44 

1.7696 

4  17  10.3 

13.899 

7 

0  31  53.45 

1.8369 

7    0  10.8 

14.014 

8 

23    7  47.61 

1.7693 

4    3  15.7 

13.990 

8 

0  33  43.65 

1.8389 

7  14  11.1 

13M6 

9 

23    9  33.76 

1.7691 

3  49  19.9 

13.940 

9 

0  35  34.04 

1.8414 

7  28  10.3 

l2Jm 

10 

23  11  19.90 

1.7689 

3  35  22.9 

13.959 

10 

0  37  24.62 

1.8447 

7  42    8^ 

130)57 

11 

23  13    a03 

1.7688 

3  21  24.8 

13.977 

11 

0  39  15.40 

1.8479 

7  56    5.1 

13.936 

12 

23  14  52.16 

1.7688 

3    7  25.6 

13.995 

12 

0  41     6.37 

1.8619 

8  10    0.6 

130)13 

13 

23  16  38.29 

1.7689 

2  53  25.4 

14.019 

13 

0  42  57.55 

1.8647 

8  23  54.7 

13.800 

14 

23  18  24.43 

1.7691 

2  39  24.2 

14.098 

14 

0  44  48M 

1U»89 

8  37  47.4 

13.867 

15 

23  20  10.58 

1.7698 

2  25  22.0 

14.044 

15 

0  46  40.53 

1.8617 

8  51  38.7 

J3.M8 

16 

23  21  56.75 

1.7696 

2  11  18.9 

14.068 

16 

0  48  32.34 

1.8654 

9    5  28.4 

13.815 

17 

23  23  42.93 

1.7698 

1  57  15.0 

14.079 

17 

0  50  24.38 

1.8699 

9  19  16.5 

13.787 

18 

23  25  29.13 

1.7709 

1  43  10.3 

UJ085 

18 

0  52  16.64 

1.8799 

9  33    2.9 

13.758 

19 

23  27  15.36 

1.7708 

1  29    4.8 

14.098 

19 

0  54    9.13 

1.8767 

9  46  47.6 

13.731 

20 

23  29    1.63 

1.7714 

1  14  58.5 

14.111 

20 

0  56    1.85 

1.8806 

10    0  30.6 

13.701 

21 

23  30  47.93 

1.7790 

1     0  51.5 

14.199 

21 

0  57  54.80 

1.8845 

10  14  11.7 

13.669 

22 

23  32  34.27 

1.7797 

0  46  43.9 

14.131 

22 

0  59  47.99 

1.8886 

10  27  50,9 

13.637  1 

23 

23  34  20.66 

1.7736 

0  32  35.8 

14.140 

23 

1     1  41.43 

1.8997 

10  41  28.1 

13.603 

24 

23  36    7.09 

1.7743 

S.  0  18  27.1 

14.149 

24 

1    3  35.11 

1.6968 

N.IO  55    3.3 

ISJiO 

X. 
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GREENWICH  MEAN  TIME. 

— —               ■- — -1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Kight  AsoeDaion. 

Diir. 

for  1  m. 

DecUiwtiOTi. 

Diff. 
fori  ID. 

Hoar. 

Right  ABoension. 

Diir. 
forlni. 

DecUnation. 

Diff. 
for  1  ID. 

SUl 

SDAl 

r  21. 

TUESDAY  23. 

h    m      s 

S 

^-      o        '      J'^ 

II 

h      m     8 

8 

O         t         i$ 

// 

0 

1    3  35.11 

1.8068 

N.IO  55    3.3 

13.569 

0 

2  40  33.12 

9.1699 

N.20  44  51.7 

10.597 

I 

1    5  29.04 

1.9010 

11    8  36.4 

13.534 

1 

2  42  43.05 

9.1687 

20  55  20.5 

10.439 

2 

1    7  23.23 

1.9054 

11  22    7.4 

13.497 

2 

2  44  53.37 

9.1759 

21     5  43.5 

10.334 

3 

1    9  17.69 

1.9098 

11  35  3ai 

13.459 

3 

2  47    4.08 

9.1817 

21  16    0.6 

10.936 

4 

1  11  12.41 

1.0149 

11  49    2.5 

13.491 

4 

2  49  15.18 

9.ikk;i 

21  26  11.6 

10.137 

5 

1  13    7.40 

1J)187 

12    2  26.6 

13.389 

5 

2  51  26.68 

9.1949 

21  36  17.0 

10.036 

6 

1  15    2.65 

1.9938 

12  15  48.3 

13.341 

6 

2  53  38.57 

9.9014 

21  46  16.1 

9.983 

7 

1  16  58.18 

1.9978 

12  29    7.5 

13.999 

7 

2  55  50.85 

9.9080 

21  56    9.0 

9.880 

8 

1  18  5a99 

14»95 

12  42  24.2 

13.956 

8 

2  58    3.53 

9.9146 

22    5  55.7 

9.795 

9 

1  20  50.08 

]J)873 

12  55  38.2 

13.911 

9 

3    0  16.C0 

9JB919 

22  15  3a0 

9.618 

io 

1  22  4^46 

1.9491 

13    8  49.5 

13.166 

10 

3    2  30.07 

9J9977 

22  25    9.9 

9.511 

11 

1  24  43.13 

1.9469 

13  21  58.1 

13.190 

11 

3    4  43.93 

9.9343 

22  34  37.3 

9.409 

12 

1  26  40.09 

1.9618 

13  35    3.9 

13.079 

12 

3    6  58.19 

9.9409 

22  43  58.1 

9.991 

13 

1  28  37.34 

1.^1568 

13  48    6.8 

13.093 

13 

3    9  12.84 

^.9474 

22  53  12.2 

9.179 

14 

1  30  34.90 

1.9619 

14    1    6.7 

19.973 

14 

3  11  27.88 

9.9540 

23    2  19.6 

9.066 

15 

1  32  32.77 

1.9671 

14  14    3.6 

19JU9 

15 

3  13  43.32 

9.9606 

23  11  20.1 

8.951 

16 

1  34  30.95 

1.9799 

14  26  57.4 

19.870 

16 

3  15  59.15 

9JW71 

23  20  13.7 

8.634 

17 

1  36  29.43 

1.9773 

14  39  48.0 

19.816 

17 

3  18  15.37 

%srm 

23  29    0.2 

a7I6 

18 

1  38  28.22 

1.9895 

14  52  35.3 

19.761 

18 

3  20  31.98 

9J»01 

23  37  39.6 

8.597 

19 

1  40  27.33 

]J)879 

15    5  19.3 

19.705 

19 

3  22  48.98 

9.9866 

23  46  11.6 

8.477 

.20 

1  42  26.77 

1.9693 

15  17  59.9 

19.648 

20 

3  25    6.37 

9J»30 

23  54  36.6 

8.356 

21 

1  44  26.53 

1.9987 

15  30  37.1 

19.500 

21 

3  27  24.14 

9.9994 

24    2  54.5 

8.933 

22 

1  46  26.62 

9.0049 

15  43  10.7 

19.530 

22 

3  29  42.30 

9i056 

.24  11    4.8 

8.108 

23 

1  48  27.04 
MO 

9.0097 

NDAl 

N.15  55  40.7 
f  22. 

19.470 

23 

3  32    0.84 

9.3193 

SIE8D 

N.24  19    7.5 
AY  24. 

7.989 

0 

1  50  27.7^ 

9.0153 

N.16    8    7.1 

19.408 

0 

3  34  19.77 

9.3187 

NJM  27    2.6 

7.flM 

1 

1  52  28.88 

9.0910 

16  20  29.7 

19.344 

1 

3  36  39.06 

9.3949 

24  34  50.1 

7.797 

2 

1  54  30.31 

9.0967 

16  32  48.4 

19.979 

2 

3  38  58.76 

9J311 

24  42  29.8 

7.506 

3 

1  56  32.08 

9.0394 

16  45    3.2 

19.913 

3 

3  41  18.81 

9.33rj 

24  50    1.6 

7.464 

4 

1  58  34.20 

9.0389 

16  57  14.0 

19.147 

4 

3  43  39.24 

9.3436 

24  57  25.5 

7.339 

5 

2    0  36.67 

9.0441 

17    9  20.8 

19.078 

5 

3  46    0.04 

9.3497 

25    4  41.5 

7.199 

6 

2    2  39.49 

9.0500 

17  21  23.4 

190)08 

6 

3  48  21.20 

9.3558 

25  11  49.4 

7.064 

7 

2    4  42.67 

9U)659 

17  33  21.8 

11.937 

7 

3  50  42.73 

9.3618 

25  18  49.2 

6.997 

8 

2    6  46J20 

9.0618 

17  45  15.9 

11.865 

8 

3  53    4.62 

9.3678 

25  25  40.7 

6.789 

9 

2    8  50.09 

9U)670 

17  57    5.6 

11.799 

9 

3  55  26.87 

9.3737 

25  32  23.9 

6.650 

10 

2  10  54.35 

9.0740 

18    8  50.9 

11.717 

10 

3  57  49.47 

9.3796 

25  38  58.7 

6.510 

11 

2  12  58.97 

9.0800 

18  20  31.6 

11.640 

11 

4    0  12.42 

9.3854 

25  45  25.1 

6.369 

12 

2  15    3.95 

9.0861 

18  32    7.7 

11.569 

12 

4    2  35.72 

9.3919 

25  51  43.0 

6.997 

13 

2  17    9.30 

9.0093 

18  43  39.1 

11.464 

13 

4    4  59.36 

9.3968 

25  57  52.3 

6.083 

14 

2  19  15.03 

9.0986 

18  55    5.8 

11.404 

14 

4    7  23.34 

9.4095 

26    3  52.9 

5.937 

15 

2  21  21.13 

9.1048 

19    6  27.6 

11.399 

15 

4    9  47.66 

9.4081 

26    9  44.7 

5.790 

16 

2  23  27.60 

9.1110 

19  17  44.5 

11.939 

16 

4  12  12.31 

9.4135 

26  15  27.7 

5.643  i 

17 

2  25  34.45 

9.1173 

19  28  563 

11.154 

17 

4  14  37.28 

9.4188 

26  21     1.9 

5.495 

18 

2  27  41.68 

9.1937 

19  40  ao 

11.068 

18 

4  17    2.56 

9.4940 

26  26  27.1 

5.345 

19 

2  29  49.29 

9.1300 

19  51     4.5 

10.989 

19 

4  19  28.16 

9.4903 

26  31  43.3 

5.194  ' 

20 

2  31  57.28 

9.1364 

20    2    0.8 

10.804 

20 

4  21  54.08 

9.4345 

26  36  50.4 

5.043 

21 

2  34    5.66 

9.1499 

20  12  51.8 

10.804 

21 

4  24  20.30 

9.4305 

26  41  48.4 

4.890 

22 

2  36  14.43 

9.1493 

20  23  37.3 

10.719 

2-2 

4  26  46.82 

9.4445 

26  46  37.2 

4.735 

23 

2  38  23.58 

9.1557 

20  34  17.3 

10.090 

23 

4  29  13.64 

9.4494 

26  51  16.6 

4.579 

24 

2  40  33.12 

9.1699 

N.20  44  51.7 

10.597 

24 

4  31  40.75 

9.4549 

N.26  55  46.7 

A,4S& 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  IIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Righ  t  Ascension . 

Biff, 
for  1  m. 

Becliuatlon. 

Diff. 
forlni. 

Hour. 

Ri^htAficenftlon. 

Diff. 
for  1  m. 

Declination. 

! 

Diff. 
for  1  m. 

1 

TTTU 

RSDi 

lY  25. 

SATURDAY  27. 

1 

h     m      s 

8 

O          '          // 

// 

h     m       8 

8 

O          /          // 

1 
If 

0 

4  31  40.75 

S.4543 

N.26  55  46.7 

4.493 

0 

6  32  44.37 

9.5398 

N.27  14  24.5 

3.790  , 

1 

4  34    8.14 

2.4588 

27    0    7.4 

4.967 

1 

6  35  16.71 

9.5383 

27  10  31.9 

3.964 

2 

4  36  35.81 

9.4634 

27    4  18.7 

4.106 

2 

6  37  48.96 

9.5368 

27    6  28.8 

4.138  1 

3 

4  39    3.75 

3.4679 

27    8  20.4 

3.948 

3 

6  40  21.12 

9J)351 

27    2  15.3 

4.31-i 

4 

4  41  31.96 

3.4733 

27  12  12.5 

3.788 

4 

6  42  53.17 

9.5339 

26  57  51.4 

4.484 

5 

4  44    0.43 

3.4765 

27  15  55.0 

3.698 

5 

6  45  25.10 

9.S319 

26  53  17.2 

4.656  1 

6 

4  46  29.14 

3.4806 

27  19  27.9 

3.467 

6 

6  47  56.91 

9.5399 

26  48  32.7 

4.897 

7 

4  48  58.10 

3.4847 

27  22  51.0 

3.303 

7 

6  50  28.60 

9.5370 

26  43  37.9 

4J9m 

8 

4  51  27.30 

3.4887 

27  26    4.3 

3.139 

8' 

6  53    0.15 

3.5347 

26  38  32.8 

5.170  1 

9 

.  4  53  56.74 

3.4935 

27  29    7.7 

9.974 

9 

6  55  31.56 

3.5393 

26  33  17.5 

5.340 

10 

4  56  26.40 

3.4963 

27  32    1.2 

9.809 

10 

6  58    2.82 

9.5198 

26  27  52.0 

5.509 

11 

4  58  56.28 

3.4998 

27  34  44.8 

9.643 

11 

7    0  33.93 

9.5179 

26  22  16.4 

5.678 

12 

5    1  26.37 

9.5033 

27  37  18.4 

9.476 

12 

7    3    4.88 

9.5144 

26  16  30.6 

5.847 

,    13 

5    3  56.67 

3J>066 

27  39  41.9 

9.309 

13 

7    5  35.66 

3.5116 

26  10  34.8 

6.014  ' 

14 

5    6  27.16 

8.5097 

27  41  55.4 

9.141 

14 

7    8    6.27 

3.5087 

26    4  29.0 

6.181 

15 

5    8  57.84 

3.5138 

27  43  58.8 

1.979 

15 

7  10  36.71 

3.5057 

25  58  lai 

6  J47 

16 

5  1 1  28.70 

3.5158 

27  45  52.0 

1.803 

16 

7  13    6.96 

9.5096 

25  51  47.3 

6.513  , 

17 

5  13  59.74 

3.5187 

27  47  35.0 

1.631 

17 

7  15  37.02 

9.4994 

25  45  11.6 

6.677 

18 

5  16  30.95 

9.5915 

27  49    7.7 

1.460 

18 

7  18    6.89 

9.4969 

25  38  26.1 

6.b40 

19 

5  19    2.32 

3.5341 

27  50  30.2 

1.989 

19 

7  20  36.56 

9.4998 

25  31  30.8 

7.003 

20 

5  21  33.84 

3.5964 

27  51  42.4 

1.117 

20 

7  23    6.02 

9.4803 

25  24  25.8 

7.163 

21 

5  24    5.49 

9.5387 

27  52  44.2 

0.944 

21 

7  25  35.27 

3.4857 

25  17  11.0 

7^27  1 

22 

5  26  37.28 

3.5309 

27  53  35.7 

0.779 

22 

7  28    4.30 

3.4831 

25    9  46.6 

7.486  , 

23 

5  29    9.20 

9..'>330 

WAY 

N.27  54  16.8 
26. 

0.598 

23 

7  30  33.12 

SU] 

9.4765 

STDAl 

N.25    2  12.7 

:  28. 

7.644  1 

0 

5  31  41.24 

3.5349 

N.27  54  47.5 

0.494 

0 

7  33    1.72 

9.4747 

N.24  54  29.3 

7.803 

I 

5  34  13.39 

9.5367 

27  55    7.7 

0.950 

1 

7  35  30.09 

9.4708 

24  46  3().4 

7.960 

2 

5  36  45.64 

9.5383 

27  55  17.5 

40.076 

2 

7  37  58.22 

3.4669 

24  38  34.1 

8.117 

3 

5  39  17.98 

3.5398 

27  55  16.8 

-0.099 

3 

7  40  26.12 

3.4630 

24  30  22.4 

8.979 

4 

5  41  50.41 

3.5413 

27  55    5.6 

0.974 

4 

7  42  53.78 

9.4590 

24  22    1.4 

8.^6 

5 

5  44  22.92 

3.5434 

27  54  43.9 

0.450 

5 

7  45  21.20 

9.4549 

24  13  31.3 

8.579 

6 

5  46  55.50 

9.5435 

27  54  11.6 

0.696 

6 

7  47  48.37 

9.4508 

24    4  52.0 

8.731  . 

7 

5  49  28.14 

9.5444 

27  53  28.8 

0.809 

7 

7  50  15.2J) 

9.4466 

23  56    3.6 

8.882  ' 

8 

5  52    0.8:i 

9.5459 

27  52  35.4 

0.977 

8 

7  52  41.9(i 

9.4433 

23  47    6.2 

9.033 

9 

5  54  33.56 

9.5458 

27  51  31.5 

1.153 

9 

7  55    8.37 

9.4380 

23  37  59.8 

9.181 

10 

5  57    6.3:J 

9.5464 

27  50  17.0 

ijaao 

10 

7  57  34.52 

9.4337 

23  28  44.5 

9.398 

11 

5  59  39.13 

3.5469 

27  48  51.9 

1.506 

11 

8    0    0.41 

9.4993 

23  19  20.4 

9.474 

12 

6    2  11.96 

3.5473 

27  47  16.3 

1.683 

12 

8    2  26.03 

9.4946 

23    9  47.6 

9.619 

13 

6    4  44.80 

3.5472 

27  45  30.0 

1.859 

13 

8    4  51.39 

9.4304 

23    0    6.1 

9.764 

14 

6    7  17.63 

3.5471 

27  43  a'3.2 

9.035 

14 

8    7  16.48 

9.4159 

22  50  15,9 

9JW7 

15 

6    9  50.45 

3.5469 

27  41  25.8 

9.312 

15 

8    9  41.30 

9.4114 

22  40  17.2 

10.048 

16 

6  12  23.26 

3.5467 

27  39    7.8 

9J87 

16 

8  12    5.85 

9.4069 

22  30  10.1 

10.188 

17 

6  14  56.06 

3.5464 

27  36  39.3 

3J)63 

17 

8  14  30.13 

9.4033 

22  19  54.6 

10.398 

18 

6  17  28.83 

3.5458 

27  34    0.2 

9.740 

18 

8  16  54.13 

9.3977 

22    9  30.7 

10.467 

19 

6  20     1.56 

3.5451 

27  31  10.5 

9.916 

19 

8  19  17.85 

9.3931 

21  58  58.6 

10.603 

20 

6  22  34.24 

3.5449 

27  28  10.3 

3.091 

20 

8  21  41.30 

2.3885 

21  48  18.3 

10.738 

21 

6  25    6.87 

9.5433 

27  24  59.6 

3.966 

21 

8  24    4.47 

9J)838 

21  37  30.0 

10.879 

22 

6  27  39.44 

9.5439 

27  21  38.4 

3.441 

22 

8  26  27.36 

3.3793 

21  26  3:3.7 

11.005 

23 

6  30  11.94 

9.5411 

27  18    6.7 

3.616 

23 

8  28  49.97 

3..'n45 

21  15  29.4 

11.137  1 

24 

6  32  44.37 

9.5398 

N.27  14  24.5 

3.790 

24 

8  31  12.30 

3.3698 

N.21     4  17.3 

11^967  1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION; 

Hour. 

Kiglit  A  Bceusion. 

Dlff. 
for  1  ni. 

Declination. 

Dlff. 
forlm. 

Hoar. 

Rigbt  Aacension. 

Diff. 
for  1  m. 

Declination. 

Dlff. 
for  1  m. 

MO 

NDA1 

f  29. 

/ 

WEDNESDAY  31. 

h     m      8 

8 

O           /           // 

// 

h    m      8 

8 

O          t           II               II 

0 

8  31  12^ 

3.3688 

N.21    4  17.3 

11.967 

0 

10  19  56.69 

9.1773 

N.IO     0  24.1     15.897 

1 

8  33  34^ 

2JX61 

20  52  57.4 

11.386 

1 

10  22    7.25 

9.1747 

9  44  32^7    15.886 

2 

8  35  56.12 

S.3G04 

20  41  29.8 

11.593 

2 

10  24  17.66 

9.1799 

9  28  37.8    15.949 

3 

8  38  17.60 

Q.3S.'>7 

20  29  54.6 

11.649 

3 

10  26  27.91 

9.1696 

9  12  39.6    15.997 

4 

8  40  38.80 

9.3510 

20  18  11.9 

11.774 

4 

10  28  38.01 

9.1679 

8  56  38.2;  ]6.050 

5 

8  42  59.72 

9.3463 

20    6  21.7 

11.887 

5 

10  30  47.97 

9.1648 

8  40  33.6    16.109 

6 

8  45  20.36 

9.3417 

19  54  24.2 

19.018 

6 

10  32  57.79 

9.1696 

8  24  25.9 

16.153 

7 

8  47  40.72 

9.3370 

19  42  19.4 

19.140 

7 

10  35    7.48 

9.1603 

8    8  15.2 

16.909 

8 

8  50    0.80 

2jnaa3 

19  30    7.4 

19.960 

8 

10  37  17.03 

9.1581 

7  52    1.7 

16.948 

9 

8  52  20.60 

9.3977 

19  17  48.2 

19.378 

9 

10  39  26.45 

9.1560 

7  35  45.4 

16.994 

10 

8  54  40.12 

Q^mi 

19    5  22.0 

19.484 

10 

10  41  35.75 

9.1541 

7  19  26.4 

16.338 

11 

8  56  59.37 

9.3185 

18  52  48.9 

19.608 

11 

10  43  44.94 

9.1599 

7    3    4.8 

16.381 

12 

8  59  18.34 

9.3138 

18  40    9.0 

19.799 

12 

10  45  54.02 

9.1504 

6  46  40.7 

16.499 

13 

9    1  37.04 

93)93 

18  27  22.3 

19.834 

13 

10  48    2.99 

9.1487 

6  30  14.2 

16.461 

14 

9    3  55.46 

9.3047 

18  14  28.9 

19.946 

14 

10  50  11.86 

9.1468 

6  13  45.4 

16.488 

15 

9    6  13.61 

9.3009 

18    1  28.8 

18.056 

15 

10  52  20.62 

9.1453 

5  57  14.3 

16.536 

16 

9    8  31.49 

9.9856 

17  48  22.2 

13.163 

16 

10  54  29.29 

9.1438 

5  40  41.1 

16.570 

17 

9  10  49.11 

9.9814 

17  35    9.2 

13.969 

17 

10  56  37.88 

9.1494 

5  24    5.9 

16.609 

18 

9  13    6.46 

9.9870 

17  21  49.9 

13.374 

18 

10  58  46.38 

9.1410 

5    7  28.8 

16.634 

19 

9  15  23.55 

9.9896 

17    8  24.3 

13.477 

19 

11    0  54.80 

9.1397 

4  50  49.8 

16.664 

20 

9  17  40.37 

9.9789 

16  54  52.6 

13.579 

20 

11    3    3.15 

9.1386 

4  34    9.1 

16.689 

21 

9  19  56i)3 

9.9738 

16  41  14.8 

13.680 

21 

11     5  11.43 

9.1375 

4  17  26.7 

16.719 

22 

9  22  13.23 

9.9696 

16  27  31.0 

13.779 

22 

11    7  19.65 

9.1365 

4    0  42.8 

16.744 

23 

9  24  29J28 

9.9654 

N.16  13  41.3 

13.877 

23 

11    9  27.81 

9.1356 

N.  3  43  57.4 

16.768 

TUI 

GSDA 

Y  30. 

THURSDA 

r,  NOVEMBER  1. 

0 

1 

9  26  45.08 
9  29    0.63 

9.9619 
9.9571 

N.15  59  45.8 
15  45  44.6 

13.973 
14.066 

0  1    11  11  35.91 

9.1346 

N.  3  27  10.6!  16.790 

2 

9  31  15.93 

9.9530 

15  31  37.7 

14.161 

3 

9  33  30.99 

9.9490 

15  17  25.3 

14.959 

4 

9  a5  45.81 

9.9450 

15    3    7.4 

14.349 

5 

9  38    0.39 

9.9410 

14  48  44.2 

14.431 

PHASES 

OF  THE  MOON.            | 

6 

9  40  14.73 

^\,       A£\     £\C%   CiA 

9.9371 

14  34  15.7 
14  19  42.0 

14.518 

7 

9  42  28.84 

9ii333 

14.604 

8 

9  44  42.72 

9.9995 

14    5    3.2 

14.688 

d      h      m 

9 

9  46  56.38 

9.9958 

13  50  19.4 

14.771 

#  New  Moo] 

Q, 

.     6    9  58.2 

10 
11 
12 

9  49    9.81 
9  51  23.03 
9  53  36.03 

9.9991 
9.9185 
9.9148 

13  35  30.7 
13  20  37.2 
13    5  38.9 

14.859 
14.939 
15.010 

}>   First  Qua: 
O   Full  Moor 

7 

rter, . 

I,.     . 

.  13  15  42.1 
.  21  19  30.7 

13 

9  55  48.82 

9.9114 

12  50  36.0 

15.087 

<C  Last  Quai 

•ter, . 

.  29    2  21.6 

14 
15 

9  58    1.40 
10    0  13.78 

9J9060 
9.9047 

12  35  28.5 
12  20  16.6 

15.169 
15.935 

16 

10    2  25.96 

9.9014 

12    5    0.3 

15.307 

d      h 

17 

10    4  37.95 

9.1989 

11  49  39.8 

16J77 

<C   Perigee,. 

•     . 

-     .     4  16.7 

18 

10    6  49.74 

9.1950 

11  34  15.1 

15.446 

<C  Apogee,. 

•     • 

.     .    16  15.2 

19 

10    9    1.35 

9.1919 

11  18  46.3 

15.513 

20 

10  11  12.77 

9.1888 

11    3  13.5 

15.579 

21 

10  13  24.01 

9.1858 

10  47  36.8 

15.643 

22 

10  15  35.08 

9.1830 

10  31  56.3 

15.707 

23 

10  17  45.97 

9.1801 

10  16  12.0 

15.768 

24 

10  19  56.69 

9.1773 

N.IO    0  24.1 

15.897 

- 
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' 

GREENWICH  MEAN  TIME. 

-^1 

...            _      .       ..  , 

LUNAR  DISTANCES. 

5 

Star's  Nome 

P.L 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Iflli. 

of 

Vlii. 

of 

IXh. 

of 

1 

Position. 

Dlff. 

O          /         t' 

48  45  12 

Diff. 

Diff. 

Dlff. 

Aldebaran 

W. 

O           /        /» 

47    2  25 

9433 

9414 

50  28  27 

9395 

O          /         /« 

52  12    9 

9377 

Sun 

E. 

74     1  46 

9615 

72  23  11 

9609 

70  44  19 

9500 

69    5  10 

9577 

2 

Aldebaran 

W. 

60  56  46 

9S98 

62  42  48 

9985 

64  29  10 

9971 

66  15  52 

9959 

Pollux 

W. 

17  41  54 

9976 

19  28  29 

i»53 

21  15  38 

9933 

23    3  16 

9915 

Sdn 

E. 

60  45    8 

9517 

59    4  19 

9606 

57  23  14 

9495 

55  41  54 

9485 

3 

Aldebaran 

W. 

75  13  42 

9905 

77    2    2 

9196 

78  50  36 

9168 

80  39  22 

1 
9180 

Pollux 

W. 

32    7  12 

9151 

33  56  54 

9141 

35  46  51 

9131 

37  37    3 

91S3  ' 

Sun 

E. 

47  11  53 

9441 

45  29  17 

9433 

43  46  30 

9497 

42    3  34 

9«29 ; 

4 

Pollux 

W. 

46  50  52 

9091 

48  42    5 

9087 

50  33  24 

9083 

52  24  49 

9061 

Sun 

E. 

33  27    8 

9403 

31  43  38 

9409 

30    0    6 

9403 

28  16  35 

9405 

8 

Sun 

W. 

21  56  27 

9643 

23  34  24 

9653 

25  12    7 

9664 

26  49  35 

9676  ' 

Jupiter 
a  Aquilie 

E. 

50  42    9 

SEMI 

48  57    9 

9357 

47  12  33 

9375 

45  28  22 

93B9 

E. 

86  29    1 

9987 

84  58  32 

3006 

83  28  27 

3097 

81  56  48 

3049  ' 

9 

&VN 

W. 

34  52  19 

9753 

36  27  49 

9709 

38    2  57 

.9787 

39  37  42 

1 
9805 

Jupiter 
a  Aquilae 

E. 

36  54    3 

9489 

35  12  35 

9510 

33  31  36 

9533 

31  51    8 

9555 

E. 

74  37  56 

3163 

73  11  27 

»  3814 

71  45  35 

3947 

70  20  22 

3983 

10 

Sun 

W. 

47  25  33 

9897 

48  57  56 

9915 

50  29  56 

9934 

52    1  32 

9953 

a  Aquilie 

E. 

63  25  13 

vtCO 

62    4  35 

3535 

60  44  49 

3585 

59  25  58 

3637   , 

Fomalh^ut 

E. 

85  57  57 

9853 

84  24  38 

9879 

82  51  43 

9809 

81  19  14 

9919  ' 

Mars 

E. 

93  48    4 

9583 

92    8  4G 

9609 

90  29  54 

9691 

88  51  27 

9639 

11 

Sun 

W. 

59  33  40 

3045 

61    2  57 

3063 

62  31  52 

3081 

64    0  25 

3098 

Venus 

W. 

19  49  26 

8178 

21  16    1 

3188 

22  42  25 

3108 

24    8  36 

3909 

• 

a  Aquilse 

E. 

53    6  52 

3950 

51  54  23 

4096 

50  43    9 

4105 

49  33  12 

4101   ' 

Foinalhaut 

E. 

73  43  29 

3QB9 

72  13  43 

3044 

70  44  25 

3068 

69  15  3f> 

3001 

Mars 

E. 

80  45  20 

9799 

79    9  18 

9747 

77  33  40 

9763 

75  58  24 

9781 

Saturn 

E. 

86  49  42 

9675 

85  12  29 

9603 

83  35  40 

9710 

81  59  13 

9795 

a  Pegasi 

E. 

95  28    7 

9893 

93  55  39 

9909 

92  23  32 

9995 

90  51  45 

9949 

12 

Sun 

W. 

71  17  57 

3183 

72  44  27 

3198 

74  10  39 

3914 

75  36  32 

•mo 

Venus 

W. 

31  15  50 

3976 

32  40  29 

3990 

34    4  52 

3304 

35  28  59 

3317 

Antares 

W. 

22  22  5i^ 

98J5 

23  57    1 

9830 

25  30  50 

9845 

27    4  20 

9658 

Foinalhaut 

E. 

61  58  57 

3919 

60  33  10 

3346 

59    7  55 

3975 

57  43  14 

3303 

Mars 

E. 

68    7  36 

9869 

66  34  29 

9878 

65     1  42 

9803 

63  29  14 

9909 

Saturn 

E. 

74    2  14 

9804 

72  27  51 

9819 

70  53  48 

9833 

69  20    3 

9647 

a  Pegasi 

E. 

83  17  57 

30SS 

81  48  12 

3039 

80  18  48 

3056 

78  49  44 

son 

13 

Sun 

W. 

82  41  42 

3998 

84    5  56 

3310 

85  29  56 

3393 

86  53  41 

3334 

Venus 

W. 

42  25  47 

3380 

43  48  26 

3393 

45  10  51 

3404 

46  33    3 

3415 

Antares 

W. 

34  47  37 

9991 

36  19  29 

9933 

37  51     6 

9944 

39  22  29 

9964 

Jupiter 

W. 

15  23  42 

3169 

16  50  37 

3143 

18  17  54 

3131 

19  45  26 

3194 

Fomalhaut 

E. 

50  48  34 

3466 

49  27  32 

3503 

48    7  11 

%>49 

46  47  33 

»83 

Mars 

E. 

55  51  32 

9977 

54  20  51 

9990 

52  50  26 

3009 

51  20  16 

3015  1 

Saturn 

E. 

61  35  41 

9919 

60    3  37 

9994 

58  31  49 

9936 

57    0  16 

9940  1 

a  Pegasi 

E. 

71  29  18 

3159 

70    2  11 

3168 

68  35  23 

3183 

67    8  54 

3900  ' 

14 

Sun 

W. 

93  49  17 

3386 

95  11  50 

3394 

96  34  13 

3403 

97  56  26 

3410 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAS  DISTANOFiS. 

of  the 
nth. 

Star*B  NamA 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

xvi». 

of 

XVllli». 

of 

XXIh. 

of 

1 

Position. 

o 

Diff. 

Biff. 

Diff. 

Dlff. 

• 

AldebaraD 

W. 

53  56  17 

3359 

O          /         /' 

55  40  50 

9344 

O           /         /< 

57  25  46 

3398 

O           t        // 

59  11    5 

9913 

Sun 

E. 

67  25  43 

9M4 

65  45  59 

9558 

64    5  58 

9540 

62  25  41 

8SS9 

2 

Aldebaran 

W. 

68    2  52 

8947 

69  50  10 

8»5 

71  37  45 

9295 

73  25  86 

9814 

PoUux 

W. 

24  51  21 

9900 

26  39  49 

9186 

28  28  38 

9173 

30  17  46 

9161 

SUK 

E. 

54    0  20 

9475 

52  18  32 

9466 

50  36  31 

8458 

48  54  18 

9449 

3 

Aldebaran 

W. 

82  28  19 

9173 

84  17  27 

9167 

86    6  44 

8161 

87  56  10 

8157  , 

Pollux 

W. 

39  27  27 

9115 

41  18    3 

9106 

43    8  50 

9101 

44  59  47 

9096 

Suet 

E. 

40  20  30 

9416 

38  d7  18 

9411 

36  53  59 

9408 

35  10  35 

9405  1 

1 

4 

Pollux 

W. 

54  16  18 

9079 

56    7  50 

9on 

57  39  25 

9076 

59  51     1 

8075 

Sun 

E. 

26  as  7 

9408 

24  49  43 

9413 

23    627 

9490 

21  23  21 

9489 

8 

Sun 

W. 

28  26  47 

9990 

30    3  40 

9704 

31  40  14 

9780 

33  16  27 

9796  1 

Jupiter 

E. 

43  44  36 

9411 

42    1  17 

9430 

40  18  25 

9449 

38  36    0 

9468 

a  Aquilse 

E. 

80  29  36 

3073 

79    0  53 

3008 

77  32  41 

3194 

76    5    1 

3153 

9 

Sun 

W. 

41  12    3 

9883 

42  46    1 

9849 

44  19  35 

9859 

45  52  46 

8878  ' 

Jupiter 
a  Aquils 

E. 

30  11  11 

9579 

28  31  47 

9603 

26  52  56 

9699 

25  14  41 

8658 

j 

E. 

68  55  51 

3390 

67  32    3 

3358 

66    8  59 

3400 

64  46  42 

3443 

1 

1 

10 

Sun 

W. 

53  32  44 

9971 

55    3  33 

9990 

56  33  58 

3009 

58    4    0 

3096 

a  AquiliB 

E. 

58    8    4 

3093 

56  51  10 

3758 

55  35  18 

3815 

54  20  31 

3881 

Fomalhaut 

E. 

79  47  11 

9993 

78  15  34 

9966 

76  44  25 

9977 

75  13  43 

8990 

Mars 

E. 

87  13  25 

9057 

85  a5  47 

9675 

83  58  34 

8693 

82  21  45 

8711 

11 

Sun 

W. 

65  28  37 

3116 

66  56  27 

3133 

68  23  57 

3149 

69  51     7 

3166 

Venus 

W. 

25  34  34 

Tim 

27    0  17 

3996 

28  25  44 

3849 

29  50  55 

3863 

a  AquiloB 

E. 

48  24  37 

4961 

47  17  27 

4379 

46  11  47 

AAStA 

45    7  41 

4599 

Fomalhaut 

E. 

67  47  16 

3115 

66  19  25 

3141 

64  52    5 

3166 

63^  15 

3193 

Mars 

E. 

74  23  31 

8788 

72  49    0 

9815 

71  14  51 

8891 

69  41    3 

9847 

Satum 

E. 

80  23    7 

9749 

78  47  23 

8757 

77  11  59 

9773 

75  36  56 

9789 

.  a  Pegasi 

E. 

89  20  19 

9956 

87  49  13 

9973 

86  18  27 

8990 

84  48    2 

3006 

12 

Sun 

W. 

77    2    8 

3943 

78  27  26 

3857 

79  52  28 

3971 

81  17  13 

3385 

Venus 

W. 

36  52  51 

3331 

38  16  27 

3344 

39  39  48 

3356 

41    2  55 

3369 

Antares 

W. 

28  37  33 

9879 

30  10  28 

8884 

31  43    7 

8897 

33  15  30 

9900 

Fomalhaut 

E. 

56  19    6 

3333 

54  55  33 

8365 

53  32  36 

3397 

52  10  16 

3431 

Mars 

E. 

61  57    6 

9993 

60  25  16 

8937 

58  53  44 

8950 

57  22  29 

8965 

Satum 

E. 

67  46  36 

9861 

66  13  27 

8874 

64  40  35 

9887 

63    8    0 

9900 

a  Pegasi 

E. 

77  20  59 

3088 

75  52  35 

8104 

74  24  30 

3119 

72  56  44 

3136 

13 

Sun 

W. 

88  17  13 

3345 

89  40  32 

3366 

91    3  39 

3366 

92  26  34 

3377 

Venus 

W. 

47  55    3 

3485 

49  16  51 

3435 

50  38  28 

3445 

51  59  54 

3454 

Antares 

W. 

40  53  39 

9965 

42  24  36 

8974 

43  55  21 

9964 

45  25  54 

8999 

Jupiter 

W. 

21  13    7 

3119 

22  40  53 

3117 

24    8  42 

3117 

25  36  31 

8119 

Fomalhaut 

E. 

45  28  40 

3097 

44  10  35 

3074 

42  53  20 

3785 

41  36  59 

3779 

Mars 

E. 

49  50  22 

3006 

48  20  42 

3088 

46  51  16 

3048 

45  22    3 

3058 

Satum 

E. 

55  28  56 

9968 

53  57  50 

8967 

52  26  56 

9977 

50  56  15 

9986 

1 

a  Pegasi 

E. 

65  42  45 

3916 

64  16  55 

3938 

62  51  24 

9849 

61  26  13 

9865 

!  14 

Sun 

W. 

99  18  31 

3418 

100  40  27 

3494 

102    2  16 

8431 

103  23  58 

>I37 

12 


ITS 


OCTOBER,  1877. 


1 

GREEl^WICH  MEAN  TIME. 

LUNAB  DTRTANCE8. 

§5 

star's  Name 

P.L. 

P.L. 

P.L. 

1 

P.L. 

^4  ** 

14 

and 

Noon. 

of 

nib. 

of 

Vlh. 

of 

IXb. 

of 

Positiou. 

Diff. 

Diff. 

Diff. 

T>fff. 

Venus 

W. 

53  21    9 

3463 

O           1        It 

54  42  15 

3471 

56    3  11 

3479 

O           1        /• 

57  23  59 

3486  ^ 

Antares 

W. 

46  56  17 

3001 

48  26  29 

3009 

49  56  31 

3017 

51  26  23 

9093  1 

Jupiter 

w. 

27    4  18 

3190 

28  32    3 

3129 

29  59  46 

3194 

31  27  26 

3197 

Fotnalhaut 

E. 

40  21  35 

3838 

39    7  12 

3909 

37  53  54 

3079 

36  41  47 

4049 

Mars 

E. 

43  53    3 

3069 

42  24  15 

3079 

40  55  40 

3088 

39  27  16 

3098 

Saturu 

E. 

49  25  45 

3996 

•  47  55  27 

3004 

46  25  19 

3013 

44  55  22 

3081 

a  Pegasi 

E. 

60    I  21 

atm 

58  36  49 

3300 

57  12  37 

3317 

55  48  45 

3335 

15 

Sun 

W. 

104  45  33 

3449 

106    7    2 

3447 

107  28  25 

3451 

108  49  44 

3455  1 

Venus 

W. 

64    6    7 

3515 

65  26  14 

3690 

66  46  16 

3594 

68    6  J4 

3596 

Antares 

W. 

58  53  48 

3051 

60  22  58 

3056 

61  52    2 

3069 

63  21    2 

3063 

Jupiter 

W. 

38  44  55 

3149 

40  12  14 

3143 

41  39  31 

3145 

43    6  46 

3148 

Mars 

E. 

32    8    1 

3141 

30  40  41 

3149 

29  13  31 

3157 

27  46  30 

3168 

Saturn 

E. 

37  27  55 

3055 

35  58  50 

3060 

34  29  52 

3066 

33    1    1 

3071 

a  Pegasi 
a  Anetis 

K 

48  54  48 

3434 

47  33  10 

3457 

46  11  58 

3481 

44  51  13 

3506 

E. 

89  19  16 

3069 

87  50  29 

3073 

86  21  47 

3078 

84  53  10 

3081 

16 

Sun 

W. 

115  35  22 

3467 

116  56  23 

3469 

118  17  22 

3470 

119  38  20 

3470 

Venus 

W. 

74  45  21 

3536 

76    5    5 

3536 

77  24  49 

a536 

78  44  33 

3536 

Antares 

W. 

70  45  10 

3079 

72  13  54 

3073 

73  42  37 

3073 

75  11  20 

3073 

Jupiter 
a  Arietis 

W. 

50  22  34 

3159 

51  49  41 

3151 

53  16  49 

3150 

54  43  58 

3150  1 

E. 

77  30  56 

3001 

76    2  35 

3091 

74  34  15 

3093 

73    5  57 

3083 

17 

Venus 

W. 

85  23  29 

3597 

86  43  23 

3595 

88    3  20 

3591 

89  23  21 

3517 

Antares 

W. 

82  35    8 

3065 

84    4    0 

3063 

85  32  55 

3060 

87    1  54 

3056 

Jupiter 
a  Arietis 

W. 

62    0    4 

3140 

63  27  25 

3137 

64  54  50 

3133 

66  22  19 

3130 

E. 

65  44  17 

3088 

64  15  53 

3086 

62  47  26 

3083 

61  l8  56 

3081 

Aldebaran 

E. 

97  26  27 

3140 

95  59    6 

3138 

94  31  42 

3134 

93    4  14 

3131 

J8 

Venus 

W. 

96    4  37 

3493 

97  25    9 

3487 

98  45  48 

3480 

100    6  34 

3474 

Jupiter 

W. 

73  40  56 

3107 

75    8  57 

3109 

76  37    4 

3096 

78    5  18 

3000 

a  Aquilte 

W. 

49  13  37 

4439 

50  18  23 

4374 

51  24    8 

4313 

52  30  49 

4355 

a  Arietis 

E. 

53  55  33 

3064 

52  26  39 

3060 

50  57  41 

3056 

49  28  38 

3059 

Aldebaran 

E. 

85  45  44 

3110 

84  17  46 

3105 

82  49  42 

3100 

81  21  32 

3096 

19 

Jupiter 
a  A<;^uiJ8B 
a  Anetis 

W. 

85  28  23 

3057 

86  57  25 

3050 

88  26  36 

3043 

89  55  56 

30S5 

W. 

58  16  36 

4019 

59  27  57 

3980 

60  39  56 

3943 

61  52  32 

3909 

E. 

42    1  59 

3030 

40  32  23 

3095 

39    2  41 

3091 

37  32  54 

3017 

Aldebaran 

E. 

73  59    6 

3067 

72  30  16 

3061 

71     1  19 

3066 

69  32  15 

3040 

70 

Jupiter 
a  Aquilee 

W. 

97  24  56 

9996 

98  55  14 

9087 

100  25  43 

3979 

101  56  22 

9970 

W. 

68    3  49 

3760 

69  19  33 

3735 

70  35  43 

3710 

71  52  19 

3Bo8 

Fomalhaut 

W. 

41  25    4 

3674 

42  42  19 

3693 

44    0  28 

3576 

45  19  28 

3533 

Mars 

W. 

27  13  24 

3049 

28  42  45 

3030 

30  12  21 

3018 

31  42  12 

3006 

Saturn 

W. 

22  51  27 

9959 

24  22  31 

9945 

25  53  53 

9939 

27  25  31 

3990 

Aldebaran 

E. 

62    5    4 

3091 

60  35  17 

3015 

59    5  23 

3010 

57  35  23 

3005 

21 

a  Aquilee 

W. 

78  20  59 

3590 

79  39  44 

3575 

80  58  46 

3550 

82  18    5 

3545 

Fomalhaut 

W. 

52    5  25 

3358 

53  28  30 

3399 

54  52    8 

3309 

56  16  17 

3976 

Mars 

W. 

39  14  54 

9959 

40  46    7 

9949 

42  17  32 

9939 

43  49  10 

9993 

Saturn 

W. 

35    7  29 

9863 

36  40  35 

9853 

38  13  54 

3843 

39  47  26 

9839 

a  Peeasi 
Aldebaran 

W. 

30  38  45 

3738 

31  54  52 

3655 

33  12  27 

3581 

34  31  22 

3515 

E. 

50    354 

9985 

48  33  22 

9981 

47    2  46 

9080 

45  32    8 

3978 

I 

I 


XVI. 


OCTOBER,  ISYT. 


179 


GREENWICH  MEAN  I^TME. 

LUNAR  DISTANCES. 

i!5 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight 

of 

XVh. 

of 

XVIIfii- 

of 

XXIb. 

of 

14 

:P<Mitioii. 

^ 

Diff. 

Dlff. 

Diff. 

DifT. 

Venus 

W. 

58  44  39 

3483 

O          t        /I 

60    5  11 

3499 

O          /         /» 

61  25  36 

3505 

62  45  55 

3511 

Antares 

W. 

52  56    7 

3030 

54  25  43 

3036 

55  55  11 

3041 

57  24  33 

3047 

Jupiter 

w. 

d2  55    3 

3130 

34  22  36 

3133 

35  50    6 

3136 

37  17  32 

3138 

FomaUiaut 

E. 

35  30  56 

41 3R 

34  21  28 

4999 

33  13  29 

4334 

32    7    8 

4454 

Mars 

E. 

37  59    4 

3107 

36  31    3 

3115 

35    3  12 

3194 

33  35  31 

3133 

Saturn 

E. 

43  25  35 

3osa 

41  55  57 

3035 

40  26  28 

3043 

38  57    8 

3048 

a  Pegasi 

E. 

54  25  14 

33S3 

53    2    4 

3379 

51  39  16 

3399 

50  16  50 

3413 

15 

Sun 

W. 

110  10  58 

3459 

111  32    8 

3469 

112  53  15 

3464 

114  14  19 

3465 

Veuus 

W. 

69  26    9 

3530 

70  46    0 

3599 

72    5  49 

3^34 

73  25  36 

3535 

Ad  tares 

W. 

64  49  57 

3065 

66  18  49 

3066 

67  47  38 

3069 

69  16  25 

3071 

Jupiter 

W. 

44  33  58 

3148 

46    1    9 

3150 

47.28  18 

315! 

48  55  26 

3151 

Mars 

E. 

26  19  40 

3175 

24  53    1 

3184 

23  26  33 

3195 

22    0  18 

3906 

Saturn 

E. 

31  32  16 

3077 

30    3  38 

3083 

28  35    7 

3067 

27    6  42 

9093 

a  Peffasi 
a  Anetis 

E. 

43  30  56 

3535 

42  11  10 

3565 

40  51  58 

3598 

39  33  22 

3634 

E, 

83  24  37 

3083 

81  56    7 

3087 

80  27  41 

3089 

78  59  18 

3090 

16 

Sun 

W. 

120  59  18 

3470 

122  20  16 

3469 

123  41  15 

3468 

125    2  15 

3467 

Venus 

W. 

80    4  17 

3535 

81  24    2 

3534 

82  43  49 

3539 

84    338 

3530 

Antares 

W. 

76  40    3 

3079 

78.  8  47 

3071 

79  37  32 

3069 

81    6  19 

3068 

Jupiter 
a  Arietis 

W. 

56  11    7 

3148 

57  38  18 

3147 

59    5  31 

3145 

60  32  46 

3143 

E. 

71  37  39 

3099 

70    ^  20 

3091 

68  41    0 

9091 

67  12  39 

3090 

17 

Venus 

W. 

90  43  26 

3513 

92    3  36 

3508 

93  23  51 

3504 

94  44  11 

3498 

Antares 

W. 

88  30  57 

3053 

90    0    4 

3049 

91  29  16 

3045 

92  58  33 

3039 

Jupiter 
a  Anetis 

W. 

67  49  52 

3196 

69  17  30 

3199 

70  45  13 

3117 

72  13    2 

3113 

K 

59  50  23 

3078 

58  21  46 

3075 

56  53    6 

3079 

55  24  22 

9068 

Aldebaran 

E. 

91  36  42 

3197 

90    9    5 

3193 

88  41  23 

3119 

87  13  36 

3114 

18 

Venus 

W. 

101  27  27 

3467 

102  48  28 

3461 

104    9  36 

3454 

105  30  52 

3446 

Jupiter 

W. 

79  33  40 

3064 

81    2    9 

3078 

82  30  46 

3079 

83  59  30 

3065 

a  Aquilee 

W. 

53  38  23 

4909 

54  46  47 

4159 

55  55  59 

4105 

57    5  56 

4061 

a  Ai-ietis 

E. 

47  59  29 

3047 

46  30  15 

3043 

45    0  55 

3039 

43  31  30 

3034 

Aldeharan 

E. 

79  53  16 

3090 

78  24  54 

3084 

76  56  25 

3078 

75  27  49 

3073 

19 

Jupiter 
a  AquilsB 

W. 

91  25  25 

3098 

92  55    3 

3090 

94  24  51 

3013 

95  54  48 

3004 

W. 

63    5  43 

3875 

64  19  28 

3844 

65  33  45 

3814 

66  48  33 

3787 

a  Anetis 

E. 

36    3    2 

3013 

34  33    5 

3010 

33    3    5 

3007 

31  33    1 

3005 

Aldebaran 

E. 

68    3    3 

3043 

66  33  44 

3038 

65    4  18 

9031 

63  34  44 

9096 

ao 

Jupiter 
a  Aquilte 

W. 

103  27  12 

9969 

104  58  13 

9954 

106  29  24 

9945 

108    0  46 

9935 

W. 

73    9  19 

<fuOO 

74  26  42 

3646 

75  44  27 

9696 

77    2  33 

3608 

Foiualhaut 

W. 

46  39  16 

3493 

47  59  48 

3456 

49  21    2 

3491 

50  42  55 

3388 

Mars 

W. 

33  12  17 

9995 

34  42  36 

9984 

36  13    9 

9973 

37  43  55 

9963 

Satuni 

W. 

28  57  25 

9908 

30  29  34 

9896 

32    1  58 

9884 

33  34  37 

9874 

Aldebaran 

E. 

56    5  16 

3000 

54  35    3 

9996 

53    4  45 

9999 

51  34  22 

9988 

,  21 

a  Aquilae 

W. 

OS  37  40 

8531 

84  57  30 

3518 

86  17  34 

8506 

87  37  51 

9497 

1 

Fomalhaut 

W. 

57  40  56 

3959 

59    6    4 

3930 

60  31  38 

3908 

61  57  38 

9187 

Mars 

W. 

45  21     0 

9919 

46  53    3 

9903 

48  25  18 

9894 

49  57  45 

9883 

Saturn 

W. 

41  21  12 

9tt29 

42  55  11 

9619 

44  29  23 

9809 

46    3  48 

9793 

n  Pegasi 

W. 

35  51  29 

3455 

37  12  43 

3409 

38  34  57 

3354 

39  58    6 

3309 

1 

Aldebaran 

E. 

44    1  28 

9976 

42  30  48 

9979 

41    0    9 

9981 

39  29  32 

9985 

180 


OCTOBER,  1877. 


XVll. 


GBEENWICH  MEAN  TIME. 

LDNAR  DISTANCES. 

21 

star's  Name 

and 

PofiitioD. 

Noon. 

P.L, 

of 
Diff. 

11P». 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 
Diff. 

JXh. 

P.L. 

of 

Diff. 

Pollux 

£. 

9^  13  46 

3863 

90  40  40 

9855 

89    723 

3845 

Oil* 

87  33  54 

S636 

22 

Fomalhaut 

Mars 

Saturn 

a  Peeasi 

Aldebaraii 

Pollux 

W. 
W 

w. 
w. 

E. 
E. 

63  24    3 
51  30  25 
47  38  25 
41  22    7 
37  59    0 
79  43  34 

3167 
3874 
3783 
3309 
3989 
3793 

64  50  52 
53    3  17 
49  13  15 
42  46  55 
36  28  34 
78    8  55 

3148 
8865 
3773 
3831 
9996 
37ffi 

66  18    3 
54  36  21 
50  48  18 
44  12  27 
34  58  16 
76  34    4 

3130 
8856 
8764 
3197 
3005 
8774 

67  45  36 
56    937 
52  23  33 
45  38  40 
33  28  10 
74  59    2 

3113 
3846 
9754 
3165 
3018 
9765 

23 

Fomalhaut 
Mars 
Saturn 
a  Pegasi 
Pollux 

W. 
W. 
W. 
W. 
E. 

75    8  16 
63  58  56 
60  22.55 
52  58  32 
67    0  57 

3038 
3801 
3708 
3034 
3733 

76  37  42 
65  33  23 
61  59  24 
54  28    2 
65  24  46 

3085 
3798 
8689 
3013 
3713 

78    7  24 
67    8    2 
63  36    5 
55  57  59 
63  48  23 

3013 
9783 
8690 
9993 
9704 

79  37,21 
68  42  52 
65  12  58 
57  28  21 
62  11  49 

3001 
9775 
9681 
9973 
98B5 

24 

Fomalhaut 

Mars 

Saturn 

a  Pepisi 

a  Anetis 

Pollux 

Regulus 

W. 

W. 

W. 

W. 

W. 

E. 

E. 

87  10  36 
76  39  51 
73  20  19 
65    5  52 
21  33  26 
54    6  12 
90  56  32 

2949 
3733 
3638 
8890 
2778 
9055 
8643 

88  41  53 
78  15  49 
74  58  22 
66  38  24 
23    8  25 
52  28  32 

89  18  35 

8941 
8794 
9630 
8876 
9750 
8648 
9635 

90  13  20 
79  51  57 
76  36  36 
68  11  14 
24  43  58 
50  50  42 
87  40  27 

9999 
9716 
9099 
9809 
9799 
9640 
8086 

91  44  58 
81  28  16 
78  15    1 
69  44  22 
26  20    0 
49  12  42 
86    2    7 

9995 

9707 
9613  ! 
3648 
9700 
9639 

9618  : 

1 

25 

Saturn 
a  Peeasi 
a  Anetis 
Pollux 
Regulus 

W. 
W. 

w. 

E. 
E. 

86  29  57 
77  34    5 
34  25  57 
41    0  10 
77  47  41 

3573 
3790 
8634 
3597 
8577 

88    9  29 
79    8  46 
36    4    6 
39  21  11 
76    8  14 

9S65 

9779 
9631 
9591 
8569 

89  49  12 
80  43  41 
37  42  32 
37  42    3 
74  28  36 

2557 
8768 
9610 
9585 
8561 

91  29    6 
82  18  49 
39  21  14 
36    2  47 
72  48  48 

r 
9548 

9760 

3569 

9578 

8553 

26 

a  Arietis 

Aldebaraii 

Regulus 

Sun 

W. 
W. 
E. 
E. 

47  38  25 

18  35  33 

64  27    3 

129  18  33 

8548 
3300 
9514 
8871 

49  18  32 

19  59  45 

62  46    9 

127  45  37 

9538 

3173 
9507 
9863 

50  58  53 

21  26  26 

61    5    5 

126  12  30 

8588 
3073 
9490 
3853 

.52  39  27 

22  55    9 

59  23  50 

124  39  11 

9580 
9990 
9fin 
9644 

27 

a  Arietis 

Aldebaraii 

Regulus 

Sdn 

W. 
W. 
E. 
E. 

61    5  19 

30  39  46 

50  54  51 

116  49  43 

9477 
3734 
3453 
3801 

62  47    5 

32  15  41 

49  12  31 

115  15  16 

8467 
9701 
9445 
9798 

64  29    4 

33  52  20 

47  30    0 

113  40  37 

3460 
8679 
9438 
9784 

66  11  14 

35  29  38 

45  47  19 

112    5  48 

9458 
9645 
9430 
9775 

28 

Aldebaran 
Regulus 

Suw 

W. 

E. 

E. 

43  44    7 

37  11  11 

104    8  54 

3543 
3399 
9733 

45  24  20 

35  27  25 

102  32  58 

8537 
9385 
17735 

47    4  55 

33  43  29 

100  56  52 

S518 
8378 
9717 

48  45  52 
31  59  22 
99  20  35 

9487 
9370 
9709 

29 

Aldebaran 

Sdn 

W. 
E. 

57  15  18 
91  16  31 

9436 
9670 

58  58    2 
89  39  11 

9494 
8663 

60  41    2 
88    1  41 

9415 
8655 

62  24  16 
86  24    1 

9405 
9648 

30 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

71    3  48 
27  58    2 
78  13  16 

8361 
3316 
9613 

72  48  19 
29  43  38 
76  34  39 

9353 
9306 
8607 

74  33    2 
31  29  29 
74  55  54 

3345 
9896 
9001 

76  17  56 
33  15  34 
73  17    0 

9338 
9988 

9565 

31 

( 

1 

Aldebaran 
PoUux 

Sun 

W. 
W. 
£. 

85    4  49 
42    8  50 
65    033 

9308 
3953 
3569 

86  50  37 
43  55  59 
63  20  55 

8903 
3947 
8664 

88  36  32 
45  43  17 
61  41  10 

8998 

394] 
8560 

90  22  34 
47  30  43 
60    1  20 

1 
9994  ' 

SH37 
9556 

1 

xvni. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


1 

5 


21 
22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


star's  Name 

and 

Poaltloii. 


Pollux  E. 

Fomalhaut  W. 

Mars  W. 

Saturn  W. 

a  Pecasi  W. 

Aldebaran  £. 

Pollux  E. 

Fomalhaut  W. 

Mars  W. 

Saturn  W. 

a  Pegasi  W. 

Pollux  £. 

Fomalhaut  W. 

Mars  W. 

Saturn  W. 

a  Pe^i  W. 

a  Anetis  W. 

Pollux  E. 

Regulus  E. 

Saturn  W. 

a  Pejiasi  W. 

a  Anetis  W. 

Pollux  E. 

Regulus  E. 

a  Arietis  W. 

Aldebaratf  W. 

Regulus  E. 

Sun  E. 

a  Arietis  W. 

Aldebaran  W. 

Regulus  £. 

Sun  E. 

Aldeharan  W. 

Regulus  E. 

Sun  E. 

Aldebaran  W. 

Sun  E. 

Aldebaran  W. 

Pollux  W. 

Sun  E. 

Aldebaran  W. 

Pollux  W. 

Sun  £« 


Midnight. 


8S 


0  13 


69  13  30 

57  43    5 

53  59  1 
47  5  31 
31  58  19 
73  23  48 

81    7  33 

70  17  53 

66  50    3 

58  59  7 
60  35    3 

93  16  45 

83  4  46 
79  53  38 

71  17  47 
27  56  28 
47  34  31 

84  23  361 

93    9  11 

83  54  10 
41    0  11 

34  23  22 
71    8  49 

54  20  13 
24  25  34 

57  42  24 
123    5  40 

67  53  35 
37  7  32 
44    4  27 

110  30  47 

5027  9 
30  15  4 
97  44    7 

64    7  44 

84  46  11 

78    3    0 

35  1  51 
71  37  58 

92  8  42 
49  18  16 

58  21  25 


P.L. 

of 

Diir. 


3007 
Si837 
8746 
3135 
3033 
8756 

8089 
8760 
8678 
8055 

8687 

8917 
8609 
8605 
8835 
8001 


XVh. 


8610 

8541 
8750 
8588 
8578 
8645 

8511 
8081 
8483 
8^ 

8443 
8081 
9483 
8766 

tJAOA 

8363 
8701 


8640 

8331 

8880 
8580 

8801 


8563 


51  26  21 

70  41  43 

59  16  45 

55  34  41 
48  32  58 
30  28  47 

71  48  23 

82  37  59 

71  53  6 

68  27  20 

60  30  16 
58  58  6 

94  48  42 

84  41  27 

81  32  26 

72  51  29 
29  33  20 
45  56  10 

82  44  54 

94  49  27 

85  29  43 
42  39  23 
32  43  49 

69  28  39 

56  1  11 
25  57  26 

56  0  47 
121  31  58 

69  36  8 

38  45  58 

42  21  24 

108  55  35 

52  8  45 
28  30  36 
96  7  29 

65  51  26 

83  8  11 

79  48  14 
36  48  20 
69  58  48 

93  54  55 
51  5  56 
56  41  26 


P.L 

of 

Biff. 


8818 


3081 


8736 
3108 
3058 
8747 

8878 
8757 
8664 

8838 
8680 

8011 
8688 
8507 
8804 
8675 
8618 
8601 

8534 
8748 
8577 
8568 
8538 

8508 
8864 
8475 


XVIIIh. 


8436 


9415 
8758 

9471 
8355 


8386 

8634 


8878 
8583 

8887 
9987 
8650 


// 


82  52  17 

72  10  16 
60  50  37 
57  10  33 
50  0  58 
28  59  38 
70  12  461 

84  8  39 

73  28  30 

70  4  48 
62  1  47 
57  20  59 

96  20  47 

86  18  18 

83  11  25 

74  25  26 
31  10  33 
44  17  40 
81  6  1 

96  29  53 

87  5  27 
44  18  50 
31  4  10 
e7  48  18 

57  42  22 
27  30  31 

54  18  59 
119  58  4 

71  18  52 
40  24  54 
40  38  10 

107  20  12 

53  50  39 
26  45  57 

94  30  40 

67  35  21 
81  30  2 

81  33  37 
38  35  0 

68  19  30 

95  41  13 
52  53  43 

55  1  22 


P.L. 

of 
Diff. 


8800 

3066 

8818 
8796 
3089 
3076 

8738 


8748 
8655 
8081 
8678 

8005 

8684 
8588 

8818 
8660 
8611 


8586 
8733 
8506 
8563 
8530 

8403 
8815 
8467 
8818 

9488 

8570 
9406 
8750 


XXIb. 


6348 
9686 

8377 
9687 

9310 
8866 
8578 


8548 


8f  18 


73  39    7 

62  24  41 

58  46  38 

51  29  30 
27  30  59 

68  36  57 

85  39  31 
75  4  5 
71  42  28 

63  33  39 
55  43  41 

97  53    0 

87  55  20 
84  50  36 
75  59  38 
32  48  6 
42  39  0 
79  26  57 

98  10  30 

88  41  23 
45  58  31 
29  24  24 
66  7  46 

59  23  45 
29  4  40 

52  37  0 
118  23  59 

73  1  47 

42  4  18 

38  54  46 

105  44  38 

55  32  50 
25  1  8 
92  53  41 

69  19  29 
79  51  44 

83  19  91 
40  21  50 
66  40  5 

97  27  35 
54  41  35 

53  21  15 


P.L. 

of 

Difll 


8801 

3066 
8810 
8717 
3067 
3108 
8730 

8058 

8741 
8647 
8005 

8663 

8800 
8675 
8581 
8801 
8647 
8(to4 
8585 

8518 
8785 
8557 
8550 


8486 
8771 
8460 
8800 

9410 


9400 
9748 

9447 
9349 

9678 


9313 


9573 


8545 


182 
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AT  GREENWICH  APPARENT  NOON. 


i 


9 


I 


Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


« 


1 

2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  AscoDsiou. 


ID 


14  27 
14  31 
14  35 


8.13 
4.05 
0.79 


14  38  58.37 
14  42  56.79 
14  46  56.04 

14  50  56.14 
14  54  57.07 

14  58  58.84 

15  3  1.44 

15  7  4.88 
15  11  9.16 

15  15  14.28 
15  19  20.23 
15  23  27.00 

15  27  34.60 
15  31  43.03 
15  35  52.28 

15  40  2.35 
15  44  13.23 
15  48  24.92 

15  52  37.41 

15  56  50.69 

16  1  4.76 

16  5  19.63 
16  9  35.26 
16  13  51.63 

16  18  8.74 
16  22  26.57 
16  26  45.10 

16  31  4.31 


DiflF.  for 
1  hour. 


9.813 
9.847 
9.882 

9.917 
9.95-2 
9.987 

10.022 
10.066 
10.091 

10.126 
10.161 
10.196 

10.231 
10.265 
10.300 

10.334 
10.367 
10.401 

10.435 
10.469 
10.503 

10.536 
10.569 
10.602 

10.635 
10.667 
10.697 

10.727 
10.757 
10.786 

10.813 


Apparent 
Decimation. 


Dllf.  for 
:  1  hour. 


14 
14 
15 


33 
52 
11 


1/ 


/f 


55.7-47.91 
58.9  47.33 
47.6    46.71 


15  30  21.1   46.08 

15  48  39.4  45.43 

16  6  41.9  44.77 


16  24  28.3  44.08 
16  41  58.0  43.38 
16  59  10.6  42.66 


17  16  5.8  41.92 
17  32  43.0|  41.17 
17  49     1.9  40.40 


18  5  2.4 
18  20  43.7 
18  36     5.5 

18  51     7.7 

19  5  49.6 
19  20  10.9 

19  34  11.3 

19  47  50.5 

20  1     8.3 

20  14  4.0 
20  26  37.5 
20  38  48.4 

20  50  36.2 

21  2  0.6 
21  13     1.4 

21  23  38.2 
21  33  50.8 
21  43  38.8 

S.21  53     1.8 


39.61 
38.81 
37.99 

37.16 
36.31 
35.45 

34.57 
33.68 
32.77 

31.85 
30.92 
29.97 

29.00 
28.02 
27.03 

26.03 
25.01 
23.97 

-22.92 


Semi- 
diameter. 


/' 


6  9.93 
6  10.17 
6  10.41 

6  10.65 
6  10.89 
6  11.13 

6  11.37 
6  11.60 
6  11.84 

6  12.07 
6  12.30 
6  12.53 

6  12.75 
6  12.97 
6  13.19 

6  13.40 
6  13.61 
6  13.81 

6  14.01 
6  14.21 
6  14.40 

6  14.58 
6  14.76 
6  14.94 

6  15.11 
6  15.27 
6  15.43 

6  15.59 
6  15.75 
6  15.90 


16  16.05 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paaaiiig 

the 

Merid- 

iaD. 


66.99 
67.11 
67.22 

67.34 
67.46 
67.58 

67.70 
67.82 
67.94 

68.06 
68.18 
68.30 

68.42 
68.54 
68.66 

68.77 
68.89 
69.00 

69.12 
69.23 
69.34 

69.45 
69.56 
69.66 

69.76 
69.86 
69.96 

70.06 
70.16 
70.25 

70.34 


Equation  of 

Time. 

tobe 
auMraeted 

from 
Apparent 

Time, 


m      II 

16  19.85 
16  20.48 
16  20.29 

16  19.27 
16  17.42 
16  14.72 

16  11.19 
16  6.82 
16  1.63 

15  55.60 
15  48.74 
15  41.03 

15  32.48 
15  23.11 
15  12.93 

15  1.92 
14  50.08 
14  37.42 

l4  23.95 
14  9.67 
13  54.58 

13  38.69 
13  22.01 
13    4.55 

12  46.29 
12  27.26 
12    7.50 

11  47.01 
11  25.80 
11    3.87 

10  41.28 


Diitfor 
1  boor. 


0.043 
0.009 
0.026 

0.061 
0.096 
0.131 

0.166 
0.2(10 
0.235 

0.270 
0.3(m 
0.339 

0.374 
0.408 
0.443 

0.477 
0.510 
0.544 

0.578 
0.612 
0.646 

0.679 ! 

0.712 

0.745 

0.777 
0.809 
0.839 

0.869 
0.899 
0.928 

0.955 


KoTB^— Mean  Time  of  the  Semidiameter  paaaing  may  be  found  by  sabtrtictizig  0«.19  ftom  tiie  Sidereal  Tbne. 
—  prefixed  to  the  hoarly  change  of  deoUnation,  indioatea  that  south  declinations  are  inoreaaing. 
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■ 

4 

s 

g 

^ 

§ 

1 

1 

*- 

^ 

o 

e 

ip 

& 

S 

1 

TImr. 

Frid. 

2 

Sat. 

3 

Sim. 

4 

Mod. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

Sun. 

11 

Mon. 

12 

Tuea. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sat. 

17 

Sun. 

16 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

Sun. 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

Sat. 

31 

THE  SUN'S 


Apparent 
Right  AsoeDsion. 


h  m   8 

4  27  10.79 
4  31  6.72 
4  35  3.47 

4  39  1.06 
4  42  59.48 
4  46  58.74 

4  50  58.84 
4  54  59.77 

4  59  1.53 

5  3  4.13 
5  7  7.56 
5  11  11.83 

5  15  16.94 
5  19  22.87 
5  23  29.62 

5  27  37.20 
5  31  45.60 
5  35  54.82 

5  40  4.86 
5  44  15.71 
5  48  27.36 

5  52  39.81 

5  56  53.05 

6  1  7.08 

6  5  21.90 
6  9  37.48 
6  13  53.80 

6  18  10.85 
6  22  28.62 
6  26  47.10 


16  31  6.25 


Diir.  for 
Ihoar. 


9.813 
9.847 
9.882 

9.917 
9.953 
9.987 

0.032 
0.056 
0.091 

0.126 
0.161 
0.195 

0.230 
0.264 
0.299 

0.334 
0.366 
0.400 

0.434 
0.468 
0.502 

0.535 
0.568 
0.601 

0.633 
0.665 
0.695 

0.725 
0.755 
0.784 


10.811 


ApparmU 
DeoUnation. 


s. 


/« 


Dlff.for 
Ihour. 


/' 


4  34    8.8-47.91 


4  53 

5  12 


11.8 
0.3 


5  30  33.7 

5  48  51.7 

6  6  54.0 

6  24  40.2 

6  42  9.7 

6  59  22.1 

7  16  16.9 
7  32  53.9 

7  49  12.6 

8  5  12.7 
8  20  53.7 
8  36  15.2 

8  51  17.0 

9  5  58.6 
9  20  19.6 

9  34  19.7 

9  47  58.6 

20     1  16.0 

20  14  11.4 

20  26  44.5 

20  38  55.0 

20  50  42.4 

21  2  6.5 


47.32 

46.70 

46.07 
45.42 
44.76 

44.07 
43.37 
42.65 

41.91 
41.16 
40.39 

39.60 
38.80 
37.98 

37.15 
36.30 
35.44 

34.56 
33.67 
32.76 

31.84 
30.91 
29.96 

2a99 
28.01 


21   13     7.0  27.02 


21  23  43.5 
21  33  55.7 
21  43  43.3 


26.02 
25.00 
23.96 


S.21  53     6.0-22.91 


Equation  of 

Time, 

tobe 

addedto 

Mean 

Time. 


m 


6  19.87 
6  20.49 
6  20.30 

6  19.26 
6  17.40 
6  14.69 

6  11.15 
6  6.77 
6    1.57 

5  55.53 
5  48.66 
5  40.94 

5  32.39 
5  23.01 
5  12.82 

5  1.80 
4  49.96 
4  37.29 

4  23.81 
4  9.52 
3  54.43 

3  38.53 
3  21.85 
3    4.38 

2  46.12 
2  27.09 
2    7.33 

146.84 
1  25.63 
1    3.70 


10  41.11 


DiiKfor 
1  hoar. 


B 

0.043 
0.009 
0.026 

0.061 
0.096 
0.131 

0.166 
0.200 
0.235 

0.270 
0.305 
0.339 

0.374 
0.408 
0.443 

0.477 
0.510 
0.544 

0.578 
0.612 
0.646 

0.679 
0.712 
0.745 

0.777 
0.809 
0.839 

0.869 
0.899 
0.928 

0.955 


Sidereal 

Time 

or 

Right  AscenaioD 

of 

JftfonSim. 


n     m       B 

4  43  30.66 
4  47  27J21 
4  51  23.77 

4  55  20.32 

4  59  16.88 

5  3  13.43 

5  7  9.99 
5  11  6.54 
5  15  3.10 

5  18  59.66 
5  22  56.22 
5  26  52.77 

5  30  49.33 
5  34  45.88 
5  38  42.44 

5  42  39.00 
5  46  35.56 
5  50  32.11 

5  54  28.67 

5  58  25.23 

6  2  21.79 

6  6  18.34 
6  10  14.90 
6  14  11.46 

6  18  8.02 
6  22  4.57 
6  26  1.13 

6  29  57.69 
6  33  54.25 
6  37  50.80 


16  41  47.36 


Mots. — The  Semidiameter  Ibr  Mean  Noon  may  he  aaramed  the  tame  as  that  for  Apparent  Moon. 


BiiK  tat  1  hoar. 
+9«.8565 
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g 

« 


e 


1 

2 
3 

4 
5 
6 

7 
8 

^9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 

31 


« 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

382 
383 
384 

385 


THE  SUN'S 


True  LOKOrrUDS. 


219 


// 


11  50.9 

220  11  59.4 

221  12  10.0 

222  12  22.6 

223  12  37.0 

224  12  53.2 

225  13  11.1 

226  13  30.7 

227  13  51.9 

228  14  14.5 

229  14  38.6 

230  15  4.1 

231  15  31.0 

232  15  59.2 

233  16  28.7 

234  16  59.5 

235  17  31.6 

236  18  5.0 

237  18  39.9 

238  19  16.0 

239  19  53.5 

240  20  32.5 

241  21  13.1 

242  21  55.1 

243  22  38.7 

244  23  23.9 

245  24  10.7 

246  24  59.0 

247  25  48.9 

248  26  40.2 

249  27  32.8 


X' 


11  1.1 
11  9.5 
11  20.0 

11  32.4 

11  46.7 

12  2.7 

12  20.5 

12  40.0 

13  1.0 

13  23.4 

13  47.3 

14  12.8 

14  39.6 

15  7.6 

15  36.9 

16  7.5 

16  39.4 

17  12.7 

17  47.4 

18  23.3 

19  0.6 

19  39.5 

20  19.9 

21  1.7 

21  45.1 

22  30.1 

23  16.7 

24  4.9 

24  54.6 

25  45.7 

26  38.1 


Difllfor 
Ihonr. 


50.31 
50.40 
50.48 

50.56 
50.64 
50.71 

50.76 
50.85 
50.91 

50.97 
51.03 
51.09 

51.15 
51.20 
51.36 

51.31 
51.37 
51.42 

51.48 
51.54 
51.60 

51.66 
51.72 
51.78 

51.85 
51.92 
51.99 

58.05 
52.11 
52.16 


158.22 


LATITUDE 


If 


-0.56 
0.68 
0.79 

0.89 
0.95 
0.97 

0.97 
0.93 
0.87 

0.78 
0.68 
0.56 

0.43 
0.30 
0.17 

-0.06 

+0.03 

0.10 

0.12 
0.13 
0.09 

+0.05 

-0.03 

0.12 

0.24 
0.36 
0.50 

0.63 
0.76 
0.87 

-0.94 


Logarithm 

of  the 

Radios  Veotor 

of  the 

Earth. 


9.9964359 
.9963272 
.9962190 

.9961114 
.9960044 
.9958979 

.9957920 
.9956868 
.9955824 

.9954789 
.9953764 
.9952750 

.9951749 
.9950762 
.9949791 

.9948838 
.9947904 
.9946990 

.9946098 
.9945228 
.9944379 

.9943552 
.9942748 
.9941967 

.9941208 
.9940470 
.9939752 

.9989052 
.9938370 
.9937705 

9.9937056 


Diff.  for 
Ihonr. 


-45.4 
45.1 
44.9 

44.7 
44.5 
44.2 

43.9 
43.6 
43.3 

42.9 
42.4 
41.9 

41.3 
40.7 
40.0 

39.3 

00.0 

37.6 

36.7 
35.8 
34.9 

33.9 
33.0 
32.0 

31.1 
30.3 
29.5 

28.8 
28.1 
27.4 

-26.7 


Mean  Ttme 

of 
Sidereal  Oh. 


fame 

9  14  58.18 
9  11  2.27 
9    7     6.36 

9  3  10.45 
8  59  14.54 
8  55  18.63 

8  51  22.72 
8  47  26.81 
8  43  30.90 

8  89  34^9 
8  35  3908 
8  81  43.17 

8  27  47.26 
8  23  51.35 
8  19  55.43 

8  15  59.52 
8  12  8.61 
8    8    7.70 

8  4  11.78 
8  0  15.87 
7  56  19.96 

7  52  24.05 
7  48  28.14 
7  44  32.23 

7  40  86.32 
7  36  40.41 
7  32  44.49 

7  28  48.58 
7  24  52.67 
7  20  56.76 

7  17    0.88 


NOTB :  A  oorceqioDds  to  the  tnt$  eqidnoz  of  the  date,  A'  to  <3m  mean  eqidiiOK  of  Jaaaarj  Qd« 


DUE  Ibr  1  hour. 
— 9*.8296 
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GREENWICH  MEAN  TIME. 

■ 

1 

1 

THE 

MOON'S 

SEMIDIAMETKR. 

UORIZOHTAE 

• 

PARALLAX. 

MXRIDIAN  PASSAOX. 

AOK. 

Noon. 

Midnight 

Noon. 

Diir.  foi; 
1  hour  : 

Midnight. 

IMff.  for 
1  honr. 

Diflf.  for 
Ihoiir. 

Noon. 

1 

2 
3 

16  19.0 
16  19.2 
16  16.4 

16  19.'f 
16  18.2 
16  13.9 

59  46.3 
69  47.0 
59  37.0 

+<)!23 

-0.19 

0.65 

59  47.9 
59  43.4 
59  27.8 

+o'.03 

-0.42 

0.88 

h      m 

21     9.7 

21  59.2 

22  50.3 

m 
2.04 

2.09 

2.18 

d 

25.6 
26.6 
27.6 

4 
5 
6 

16  10.7 
16    2.1 
15  51.3 

16    6.7 
15  57.0 
15  45.4 

59  15.9 
58  44.4 
58    5.0 

1.11 
1.50 
1.77 

59     1.8 
58  25.5 
57  43.2 

1.32 
1.65 
1.86 

23  43.9 

6 
0  40.0 

2.29 
2.38 

28.6 
0.1 
1.1 

7 
8 
9 

15  39.3 
15  26.9 
15  15.2 

15  33.1 
15  20.9 
15    9.9 

57  20.6 
56  35.1 
55  52.2 

1.90 
1.86 
1.69 

56  57.8 
56  13.1 
55  32.7 

1.90 
1.79 
1.56 

1  37.6 

2  35.0 

3  30.2 

2.41 
2.36 
2.28 

2.1 
3.1 
4.1 

10 
11 
12 

15    5.0 
14  57.0 
14  51.5 

15    0.7 
14  53.9 
14  49.9 

55  14.8 
54  45.2 
54  25.1 

1.41 
1.04 
0.62 

54  5a9 
54  33.9 
54  19.0 

1.24 

0.64 
-0.40 

4  22.1 

5  10.1 
5  54.5 

2.08 
1.92 
1.79 

5.1 
6.1 
7.1 

13 
14 
15 

14  48.9 
14  49.0 
14  52.0 

14  48.6 
14  50.2 
14  54.4 

54  15.4 
54  16.0 
54  26.7 

-0.19 

40.84 

0.64 

54  14.4 
54  20.2 
54  35.6 

+0.03 
0.45 
0.83 

6  36.2 

7  16.3 

7  55.8 

1.69 
1.64 
1.65 

8.1 

9.1 

10.1 

16 
17 
18 

14  57.4 

15  4.7 
15  13.6 

15    0.8 
15    9.0 
15  18.4 

54  46.5 

55  13.7 
55  46.4 

0.99 
1.96 
1.44 

54  59.8 

55  29.5 

56  4.0 

1.14 
1.37 
1.49 

8  35.8 

9  27.6 
10    2.3 

1.70 
1.80 
1.94 

ii.i 

12.1 
13.1 

19 
20 
21 

15  23.4 
15  33.3 
15  42.6 

15  28.3 
15  36.0 
15  46.9 

56  22.1 

56  58.4 

57  32.7 

1.52 
1.49 
1.36 

56  40.4 

57  15.9 
57  48.5 

1.52 
1.43 
1.27 

10  51.0 

11  44J2 

12  41.7 

2.13 
2.32 
2.47 

14.1 
15.1 
16.1 

22 
23 
24 

15  50.9 

15  57.7 

16  3.0 

15  54.5 

16  0.5 
16    5.0 

58    3.2 

58  28.4 
58  47.6 

1.17 
0.93 
0.68 

58  16.5 
58  38.7 
58  55.0 

1.05 
0.80 
0.56 

18  42.0 

14  42.5 

15  41.2 

2.53 
2.49 
2.37 

17.1 
18.1 
19.1 

25 
26 
27 

16    6.6 
16    8.8 
16    9.7 

16    7.9 
16    9.4 
16    9.7 

59     1.0 
59    9.1 
59  12.4 

0.45 

0.34 

40.05 

59    5.7 
59  11.3 
59  12.4 

0.34 
+0.14 
-0.06 

16  36.5 

17  28.3 

18  17.6 

2.23 

2.10 
2.01 

20.1 
21.1 
22.1 

28 
29 
80 

16    9.4 
16    7.9 
16    5.1 

16    8.8 
16    6.7 
16    3.2 

59  11.3 
59     5.7 
58  55.5 

-0.14 
0.33 
0.63 

59    9.1 
59     1.2 

58  48.5 

0.23 
0.42 
0.64 

19    5.3 

19  53.0 

20  41.9 

1.98 
2.00 
2.06 

23.1 
24.1 
25.1 

81 

16    0.9 

15  58.3 

58  40.1 

-0.76 

58  80.8 

-0.68 

21  38.0 

2.19 

26.1 
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• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right  Ascension. 

Dift 
for  1  m. 

Declination. 

Dlff. 
ior  1  m. 

Hoar. 

Right  Afloension. 

Diff. 
forlm. 

*  Declination. 

Di£ 
forlm. 

THi; 

FRSD. 

kY  1. 

SATURDAY  3. 

h    m      8 

« 

O          /           // 

// 

h     m      B 

8 

O         1          it 

// 

0 

11  11  35.91 

3.1346 

N.  3  27  10.6 

16.790 

0 

12  54  37.78 

3.1883 

S.  9  52  59.8 

15.014 

1 

11  13  43.96 

9.1338 

3  10  22.6 

16.810 

1 

12  56  49.16 

3.1913 

10    8  52.9 

1&J8M 

2 

11  15  5isn 

9.133ii 

2  53  33.4 

16.899 

2 

12  59    0.72 

8.1941 

10  24  42.5 

15.797 

3 

11  17  59.95 

9.1397 

2  36  43.1 

16.846 

3 

13    1  12.45 

9.1970 

10  40  28.5 

15.734 

4 

11  20    7.89 

9.1391 

2  19  51.9 

16.861 

4 

13    3  24.36 

3.9001 

10  56  10j6 

15.660 

5 

11  22  15.80 

9.1316 

2    2  59.8 

16.875 

5 

13    5  36.46 

3.9033 

11  11  48.8 

ibjooa 

6 

11  24  23.68 

9.1319 

1  46    6.9 

16.887 

6 

13    7  48.76 

3.3066 

11  27  23.0 

15.536 

7 

11  26  31.54 

9.1310 

1  29  13.3 

16.888 

7 

13  10    1.25 

3.3008 

11  42  53.1 

15.467 

8 

11  28  39.40 

9.1300 

1  12  19.1 

16.907 

8 

13  12  13.93 

3.3130 

11  58  19.0 

15.996 

9 

11  30  47.25 

9.1308 

0  55  24.5 

16.914 

9 

13  14  26.81 

3.3164 

12  13  40.6 

15.383 

10 

11  32  55.09 

9.1307 

0  38  29.5 

16J190 

10 

13  16  39.90 

3.3198 

12  28  57.8 

15.349 

11 

11  35    2.93 

9.1307 

0  21  34.1 

16.994 

11 

13  18  53.19 

3.3339 

12  44  10.5 

15.173 

12 

11  37  10.78 

9.1309 

N.  0    4  38.6 

16.996 

12 

13  21    &69 

3.8967 

12  59  18.6 

15.006 

13 

11  39  18.64 

3.1319 

S.  0  12  17.0 

16.997 

13 

13  23  20.40 

3.8303 

13  14  22.0 

IbJ^n 

14 

11  41  26.52 

9.1314 

0  29  12.6 

16.997 

14 

13  25  34.33 

9.?33ft 

13  29  20.6 

14.937 

15 

11  43  34.41 

9.1317 

0  46    8.2 

16.995 

15 

13  27  48.47 

3.3375 

13  44  14.4 

14.866 

16 

11  45  42.33 

9.1399 

1    3    3.6 

16.991 

16 

13  30    2.83 

3J9413 

13  59    3.2 

14.770 

17 

11  47  50.28 

9.1398 

1  19  58.7 

16.914 

17 

13  32  17.41 

3.3449 

14  13  46.8 

144K3 

18 

11  49  58JJ7 

9,i:{:« 

1  36  53.3 

16i)06 

18 

13  34  32.22 

3.3487 

14  28  25i2 

14.606 

19 

11  52    6.30 

9.1349 

1  53  47.4 

16.887 

19 

13  36  47.25 

3.3534 

14  42  58.3 

14.507 

30 

11  54  14.37 

9.1349 

2  10  41.0 

16.888 

20 

13  39    2.51 

3.8569 

14  57  26.1 

14.417 

21 

11  56  22.49 

9.1358 

2  27  34.0 

16.877 

21 

13  41  18.00 

3.9601 

15  11  48.4 

14.385 

22 

11  58  30.67 

9.1368 

2  44  26.2 

16.863 

22 

13  43  33.72 

9.9640 

15  26    5.1 

14JD8 

23 

12    0  38.91 

9.1378 

S.  3    1  17.5 

16.846 

23 

13  45  49.68 

3J»79 

S.15  40  16.2 

14.137 

FI 

tlDA^ 

12. 

su 

N1>A^ 

f  4. 

0 

12    2  47.21 

9.1389 

S.  3  18    7.7 

16.898 

0 

13  48    5.87 

3.3718 

S.  15  54  21.5 

14U)39 

1 

12    4  55.58 

9.1401 

3  34  56.8 

16.809 

1 

13  50  22.30 

3.9758 

16    8  20.9 

13.041 

2 

12    7    4.03 

9.1414 

3  51  44.8 

16.790 

2 

13  52  38.97 

3J3798 

16  22  14.4 

13.841 

3 

12    9  12.55 

9.14S8 

4    8  31.6 

16.768 

3 

13  54  55.88 

3.3638 

16  36    1.8 

13.738 

4 

12  11  21.16 

9J443 

4  25  17.0 

16.744 

4 

13  57  ia03 

8Ja678 

16  49  43.0 

UU05 

5 

12  13  29.86 

9.1458 

4  42    0.9 

16.718 

5 

13  59  30.42 

3.9018 

17    3  18.0 

13.531 

6 

12  15  38.65 

9.1473 

4  58  4ai 

16.680 

6 

14    1  48.05 

3J2950 

17  16  46.7 

13*495 

7 

12  17  47.54 

9.1480 

5  15  23.7 

16.669 

7 

14    4    5.93 

9.3000 

17  30    9.0 

13.317 

8 

12  19  56.53 

9.1508 

5  32    2.5 

16.639 

8 

14    6  24.05 

9.3040 

17  43  24.7 

13J907 

9 

12  22    5.63 

9.1596 

5  48  39.5 

16J0O0 

9 

14    8  42.41 

3.3081 

17  56  33.8 

130106 

10 

12  24.14.84 

9.1544 

6    5  14.5 

16.566 

10 

14  11    1.02 

3.3199 

18    9  302 

13.063 

11 

12  26  24.16 

9.1563 

6  21  47.4 

16J»0 

11 

14  13  19.88 

^164 

18  22  31.8 

19;8f30 

12 

12  28  33.60 

9.1583 

6  38  18.1 

16.489 

12 

14  15  38.99 

9J905 

18  35  20.^ 

13.755 

13 

12  30  43.16 

9.1604 

6  54  4a5 

16.453 

13 

14  17  58.34 

9.3346 

18  48    2.4 

19j637 

14 

12  32  52.85 

9.1697 

7  11  12.5 

16.413 

14 

14  20  17.94 

3^387 

19    0  37.1 

13.516 

15 

12  35    2.68 

9.1650 

7  27  36.1 

16.379 

15 

14  22  37.79 

3.3398 

19  13    4.6 

19J96 

16 

12  37  12.65 

9.1673 

7  43  57.1 

16.398 

16 

14  24  57.88 

3jn68 

19  25  24.9 

19.977 

17 

12  39  22.76 

9.1697 

8    0  15.4 

16.989 

17 

14  27  18.21 

3.3400 

19  37  37.9 

18.155 

18 

12  41  33.01 

9.1791 

8  16  30.9 

16.334 

18 

14  29  38.79 

8.34S0 

19  49  43.5 

19UB1 

19 

12  43  43.41 

9.1746 

8  32  4a5 

16.185 

19 

14  31  59.61 

3.3491 

20    1  41.6 

IIJKB 

20 

12  45  53.96 

9.1779 

8  48  53.1 

16.135 

20 

14  34  20.68 

3.3539 

20  13  32.1 

11.778 

21 

12  48    4.67 

9.1799 

9    4  59.7 

16.063 

21 

14  36  41.99 

9.3579 

20  25  15.0 

11j650 

22 

12  50  15.54 

9.1896 

9  21    3.1 

16.099 

22 

14  39    3.54 

9.3613 

20  36  50.1 

11.580 

23 

12  52  26.58 

9.1853 

9  37    3.2 

15J»73 

23 

14  41  25.33 

3.3668 

20  48  17.4 

11.380 

24 

12  54  37.78 

9.1883 

S.  9  52  59.8 

15.914 

24 

14  43  47.36 

3.3681 

S.20  59  3a8 

11.857 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  ANP  DECLINATION. 

Hoar. 

Right  ABoension. 

Diff. 
forlm. 

DecUnfttion. 

Diff. 
forlm. 

Hour. 

lUgbtAsoenaion. 

• 

Diff. 
forlm. 

Deolinatioii. 

Diff: 
for  1  m. 

MO 

WDA 

Y5. 

WEDNESDAY  7. 

h    m      8 

8 

O         /          // 

tt 

h    m      8 

8 

O          /          // 

1/ 

0 

14  43  47.36 

3.3891 

S.20  59  36.8 

11.357 

0 

16  40  57.67 

8.4803 

S.27    7  34.4 

3.787 

1 

14  46    9.62 

sjnao 

21  10  48.3 

11.194 

1 

16  43  26.48 

3.4800 

27  11  16.6 

3.619 

2 

14  48  32.12 

8.3709 

21  21  51.7 

10.986 

2 

16  45  55.27 

8.4797 

27  14  48.7 

3.458 

3 

14  50  54.85 

9.3807 

21  32  46.9 

10.659 

3 

16  48  24.04 

8.4793 

27  18  10.8 

3J283 

4 

14  53  17.81 

9.3846 

21  43  33.9 

10.715 

4 

16  50  52.79 

3.4788 

27  21  22.7 

3.114 

5 

14  55  41.00 

9.3884 

21  54  12.7 

10.677 

5 

16  53  21.50 

8.4781 

27  24  24.5 

8.947 

6 

14  58    4.42 

9.3939 

22    4  43.1 

10.437 

6 

16  55  *50.16 

3.4773 

27  27  16.3 

3.779 

7 

15    0  28.06 

9^956 

22  15    5.1 

10.996 

7 

16  58  18;77 

8.4764 

27  29  58.0 

8US11 

8 

15    2  51.92 

9.3996 

22  25  18.6 

10.153 

8 

17    p  47.33 
17    3  15.82 

3.4754 

27  32  29.6 

3.443 

9 

15    5  16.00 

3.4031 

22  35  23.5 

10.010 

9 

8.4743 

27  34  51.1 

3.375 

10 

15    7  4039 

3.4066 

22  45  19.8 

9.866 

10 

17    5  44.23 

3.4799 

27  37    2.6 

3.107 

11 

15  10    4.79 

9.4101 

22  55    7.4 

9.791 

11 

17    8  12.57 

3.4716 

27  39    4.0 

14M0 

12 

15  12  29..50 

9.4136 

23    4  46.3 

9.575 

12 

17  10  40.82 

3.4700 

27  40  55.4 

1.773 

13 

15  14  54.42 

9.4169 

23  14  16.4 

9.497 

13 

17  13    8.97 

3.4683 

27  42  36.8 

1.607 

14 

15  17  19.53! 

9.4909 

23  23  37.5 

9.977 

14 

17  15  37.02 

3.4666 

27  44    8.2 

1.440 

15 

15  19  44.84 

9.4934 

23  32  49.6 

9.137 

15 

17  18    4.96 

8.4647 

27  45  29.6 

1.874 

16 

15  22  10.34 

9.4966 

23  41  52.7 

8.977 

16 

17  20  32.78 

3.4696 

27  46  41.1 

1.109 

17 

15  24  36.03 

9.4997 

23  50  46.8 

8.896 

17 

17  23    0.47 

3.4604 

27  47  42.7 

0.944 

18 

15  27    1.91 

9.4398 

23  59  31.8 

8.673 

18 

17  25  28.03 

3.4589 

27  48  34.4 

0.779 

19 

15  29  27.97 

9.4357 

24    8    7.6 

8.519 

19 

17  27  55.45 

8.4558 

27  49  16.2 

0.615 

20 

15  31  54.20 

9.4386 

24  16  34.1 

8.364 

20 

17  30  22.72 

8.4533 

27  49  48.2 

0.458 

21 

15  34  20.60 

9.4414 

24  24  51.3 

8.909 

21 

17  32  49.84 

3.4507 

27  50  10.4 

0.888 

22 

15  36  47.17 

9.4449 

24  32  59.2 

8.053 

22 

17  35  16.80 

9.4479 

27  50  22.8 

H).185 

23 

15  39  13.90 
TU] 

9.4468 

S.24  40  57.7 
T  6. 

7.896 

23 

17  37  43.59 
THl 

3.4451 

rRSD. 

S.27  50  25.4 
^)L  8. 

+0.037 

0 

15  41  40.79 

9.4494 

S.24  48  4&7 

7.738 

0 

17  40  10.21 

3.4493 

S.27  50  18.3 

0.199 

1 

15  44    7.83 

9.4518 

24  56  26.2 

7.679 

1 

17  42  36.65 

8.4390 

27  50    1.5 

0.360 

2 

15  46  35.01 

9.4549 

25    3  56JJ 

7.491 

2 

17  45    2.89 

3.4358 

27  49  35.1 

0.580 

3 

15  49    2.34 

9.4566 

25  11  16.7 

7.961 

3 

17  47  28.94 

3.4395 

27  48  59.1 

0.680 

4 

15  51  29.80 

9.4586 

25  18  27.5 

7.099 

4 

17  49  54.79 

8.4891 

27  48  13.5 

0.839 

5 

15  53  57.39 

9.4608 

25  25  28.6 

6.937 

5 

17  52  20.43 

3.4355 

27  47  18.4 

0.997 

6 

15  56  25.10 

9.4698 

25  32  20.0 

6.776 

6 

17  54  45.85 

8.4819 

27  46  13.9 

1.154 

7 

15  58  52.93 

9.4647 

25  39    1.7 

6U»4 

7 

17  57  11.05 

8.4189 

27  44  59.9 

1.313 

8 

16    1  20.87 

9.4666 

25  45  33.7 

6.458 

8 

17  59  36.03 

3.4143 

27  43  36.5 

1.468 

9 

16    3  48.91 

9.4689 

25  51  55.9 

6.988 

9 

18    2    0.77 

8.4103 

27  42    3.8 

1.693 

10 

16    6  17.05 

9.4698 

25  58    8.2 

6.193 

10 

18    4  25.27 

3.4063 

27  40  21.8 

1.778 

11 

16    8  45.29 

9.4713 

26    4  10.6 

5.958 

11 

18    6  49.52 

8.4098 

27  38  30.5 

1.933 

12 

16  11  13.61 

9.4797 

26  10    3.2 

5.793 

12 

18    9  13.53 

3.3980 

27  36  29.9 

3.086 

]3 

16  13  42.01 

9.4739 

26  15  45.8 

5.687 

13 

18  11  37.28 

3.3936 

27  34  20.2 

3.837 

14 

16  16  10.48 

9.4751 

26  21  18.5 

5.469 

14 

18  14    0.76 

3.3898 

27  32    1.5 

8.388 

15 

16  18  39.02 

9.4769 

26  26  41.2 

5J996 

15 

18  16  23.98 

3.3847 

27  29  33.7 

8.538 

16 

16  21    7.62 

9.4771 

26  31  54.0 

5.199 

16 

18  18  46.93 

3.3801 

27  26  56.9 

8.687 

17 

16  23  36J27 

a.4778 

26  36  56.7 

4.968 

17 

18  21    9.59 

8.3753 

27  24  11.2 

3.836 

18 

16  26    4.96 

9.4786 

26  41  49.4 

4.795 

18 

18  23  31.97 

8.37D6 

27  21  16.6 

3.983 

19 

16  28  33.69 

9.4791 

26  46  32.1 

4.637 

19 

18  25  54.06 

3.3658 

27  18  13iJ 

3.130 

20 

16  31    2.45 

9.4796 

26  51    4.7 

4.459 

20 

18  28  15.86 

3.3009 

27  15    1.0 

3.876 

21 

16  33  31.24 

9.4799 

26  55  27.2 

4JtJ93 

21 

18  30  37.37 

8.3560 

27  11  40.1 

3.481 

22 

16  36    0.04 

9.4801 

26  59  39.7 

4.134 

22 

18  32  58.58 

3.3509 

27    8  10.5 

3.564 

23 

16  38  28.85 

9.4809 

27    3  42.1 

3.966 

23 

18  35  19.48 

3.3457 

27    4  32.4 

3.707 

24 

16  40  57.67 

9.4809 

S.27    7  34.4 

3.787 

24 

18  37  40.07 

3.3405 

S.27    0  45.7 

3.849 
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Vll. 


GREENWICH  MEAN  TIME, 

1 
\ 

4 

1 

THE  MOON'S  BIGHT  ASCENSION  AND  DEOLINATIQIf. 

Hour. 

BlghtAsoension. 

Difl: 

for  1  m. 

DeclinAtion. 

Bifr. 

forlm. 

Hour. 

BightAjBoenaion. 

Dur 

for  1  m. 

DeoUnatioB. 

DiiL 
forlm. 

FRIDAYS. 

SUNDAY  11. 

h    m      8 

8 

0         /          // 

n 

b     m      8 

8 

o         /         // 

// 

0 

18  37  40.07 

9.3405 

S.27    0  45.7 

3.849 

0 

20  23  16.96 

94B56 

s.21  33  32.8 

9.857 

1 

18  40    0.34 

s.:««>3 

26  56  50.5 

3.^ 

1 

20  25  20.12 

94)498 

21  24    8.7 

9,445 

2 

18  42  20.30 

3.3300 

26  52  46.9 

4.190 

2 

20  27  22.94 

94)441 

21  14  39.4 

9,531 

3 

18  44  39.94 

9.3946 

26  48  35.0 

4J»8 

3 

20  29  25.41 

9.0383 

21    5    5.0 

9.016 

4 

18  46  59.25 

9.3191 

26  44  14.8 

4^405 

4 

20  31  27.54 

94)397 

20  55  25.5 

9.701 

5 

18  49  18J23 

9.3136 

26  39  46.4 

4J549 

5 

20  33  29.33 

9.0970 

20  45  40.9 

9.786 

6 

18  51  36^ 

9.3080 

26  35    9.8 

4ir78 

6 

20  35  30.78 

94)913 

20  35  51.3 

9Jm 

7 

18  53  55.19 

93B3 

26  30  25.1 

4.919 

7 

20  37  31.89 

9.0157 

20  25  56.8 

94M0 

8 

18  56  13.16 

9.9967 

26  25  32.4 

4JM5 

8 

20  39  32.67 

94)109 

20  15  57.4 

lOitt) 

9 

18  58  30.79 

9.9010 

26  20  31.7 

5,077 

9 

20  41  33.12 

94)047 

20    5  53.3 

.loaos 

10 

19    0  48.08 

9.98S3 

26  15  23.1 

5,998 

10 

20  43  33.24 

1.9999 

19  55  44.4 

10487 

11 

19    3    5.03 

9.9796 

26  10    6.7 

6.337 

11 

20  45  33.03 

14)938 

19  45  30.8 

10.986 

12 

19    5  21.63 

9.9737 

26    4  42.6 

5.466 

12 

20  47  32.50 

14)885 

19  35  12.5 

10J43 

13 

19    7  37.87 

9.9676 

25  59  10.8 

5.594 

13 

20  49  31.65 

14)639 

19  24  49.7 

10,418 

14 

19    9  53.76 

9.9618 

25  53  31.3 

5.791 

14 

20  51  30.48 

14)778 

19  14  22.4 

10,403 

15 

19  12    9.29 

9.9«>8 

25  47  44.3 

5.846 

15 

20  53  28.99 

14r796 

19    3  50.6 

10^567 

16 

19  14  24.46 

9.9499 

25  41  49.8 

bjni 

16 

20  55  27.19 

14)675 

18  53  14.4 

10,639 

17 

19  16  39.28 

9.9440 

25  35  47.8 

SM4 

17 

20  57  25.09 

14)694 

18  42  33.9 

10.711 

18 

19  18  53.74 

9.9380 

25  29  38.5 

6.916 

18 

20  59  22.68 

1,0573 

18  31  49.1 

10.78S 

19 

19  21    7.84 

9.9319 

25  23  21.9 

6,337 

19 

21     1  19.96 

1.9593 

18  21    0.1 

10.859 

20 

19  23  21,57 

9J3258 

25  16  58.1 

6,467 

20 

21    3  16.95 

1.9473 

18  10    6.9 

10,0»2 

21 

19  25  34.94 

9J3197 

25  10  27.1 

6.576 

21 

21    5  13.64 

1.9494 

17  59    9.5 

104)90 

22 

19  27  47.94 

9.9136 

25    3  49.0 

6.603 

22 

21    7  10.04 

1.9376 

17  48    8.1 

njosj 

23 

19  30    0.57 

9J»74 

S.24  57    3.9 

6.800 

23 

21    9    6.15 

141398 

S.17  37    2.7 

11J93 

SATl 

UBDA 

LY  10. 

1 

MO 

NDAl 

List. 

0 

19  32  12^ 

9.9013 

S.24  50  11.9 

64)94 

0 

21  11    1.97 

14)980 

S.17  25  53.3 

11U89 

1 

19  34  24.72 

9.1059 

24  43  13.0 

7J038 

1 

21  12  57.51 

14)933 

17  14  40.0 

11J954 

2 

19  36  36.25 

9.1891 

24  36    7.3 

7,159 

2 

21  14  52.77 

1.9187 

17    3  22.8 

11,317 

3 

19  38  47.41 

9.1889 

24  28  54.8 

7J»4 

3 

21  16  47.75 

1.9141 

16  52    1.9 

11,380 

4 

19  40  58.20 

9,1767 

24  21  35.6 

7,375 

4 

21  18  42.46 

1.9006 

16  40  37J2 

11^449 

5 

19  43    8.62 

9.1706 

24  14    9.8 

7,484 

5^ 

21  20  36.91 

14)059 

16  29  as 

11.503 

6 

19  45  18.67 

9.1644 

24    6  37.5 

7,509 

6 

21  22  31.09 

14)008 

16  17  36.8 

11,663 

7 

19  47  28.35 

9.1582 

23  58  58.7 

7.700 

7 

21  24  25.01 

1.8965 

16    6    1J2 

UjOBS 

8 

19  49  37.66 

9.1591 

23  51  ia5 

IJBffI 

8 

21  26  18.67 

1,8099 

15  54  22.0 

11,689 

9 

19  51  46.60 

9.1459 

23  43  21.9 

7J)19 

9 

21  28  12.07 

14)870 

15  42  39.3 

11,740 

10 

19  53  55.17 

9.1398 

23  35  24.0 

8.016 

10 

21  30    5.22 

1.8838 

15  30  5a2 

11.797 

11 

19  56    3.37 

9.1337 

23  27  20.0 

aii8 

11 

21  31  58.13 

1.8796 

15  19   a7 

11,863 

12 

19  58  11.21 

9.1976 

23  19    9.9 

8,919 

12 

21  33  50.80 

1.8758 

15    7  10.8 

U,909 

13 

20    0  18.68 

9.1914 

23  10  53.7 

8,391 

13 

21  35  4a23 

1.8718 

14  55  14.6 

11,963 

14 

20    2  25.78 

9.1153 

23    2  31.4 

8,491 

14 

21  37  35.42 

1.8670 

14  43  15.2 

194)17 

15 

20    4  32.52 

9.J093 

22  54    3.2 

8,519 

15 

21  39  27.38 

1.6641 

14  31  12L6 

194n0 

16 

20    6  38.90 

9.1039 

22  45  29.2 

8,616 

16 

SIX  41  19.11 

1.8603 

14  19    6.8 

19499 

17 

20    8  44.91 

9.0979 

22  36  49.3 

8.713 

17 

21  43  10.62 

1.8566 

14    6  57.9 

19.174 

18 

20  10  50.56 

9.0019 

22  28    3.6 

8.800 

18 

21  45    1.91 

1.8530 

13  54  45i 

194195 

19 

20  12  55.85 

9.0859 

22  19  12.2 

8.909 

19 

21  46  52.98 

1.8495 

13  42  30.9^  19.974  II 

20 

20  15    0.78 

9.0799 

22  10  15.3 

8,904 

20 

21  48  43.85 

1.8461 

13  30  lao 

19,383 

21 

20  17    5.36 

9.0733 

22    1  12.9 

94)86 

21 

21  50  34.51 

1.8496 

13  17  52J 

19.371 

22 

20  19    9.58 

9.0674 

21  52    5.0 

0.177 

22 

21  52  24.96 

1.8399 

13    5  28.4 

19,419 

23 

20  21  13.45 

9.0615 

21  42  51.6 

04»8 

23 

21  54  15.22 

1.8360 

12  53    1.8 

19.467 

24 

20  23  16.96 

9.0556 

S.21  as  32.8 

0,357 

24 

21  56    5i» 

1.8396 

S.12  40  32^1 

19,513 

VIII. 
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1 

GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  AfiCKNSION  AND  DECLINATION. 

Hoar. 

Right  AMension. 

Diff. 
forlm. 

DeoIinatiofD. 

Biff, 
for  1  m. 

Hoar. 

BightAsoensioD. 

Diff. 
forlm. 

DeoUnAtion. 

Diff. 
forlm. 

TUI 

]SDA 

Y  13. 

THURSDAY  15. 

k    m      8 

8 

O         1    ^    II 

/. 

h    m      • 

8 

0      1      II 

II 

0 

21  56    5.28 

1.8398 

S.  12  40  32.4 

19.513 

0 

23  21  43.00 

1.7633 

8.  1  59  57.2 

lOJMB 

1 

21  57  55.15 

1.8997 

12  28    0.2 

19.568 

1 

23  2:3  28.81 

1.7837 

1  46    1.5 

18il34 

2 

21  59  44.84 

1.8905 

12  15  25.4 

19.603 

2 

23  25  14.64 

1.7641 

1  32    5.1 

13.947 

3 

22    1  34.34 

1.8995 

12    2  47.9 

19.647 

3 

23  27    0.50 

1.7646 

1  18    7.9 

13.959 

4 

22    3  23.66 

1.8806 

11  50    7.8 

19.690 

4 

23  28  46.40 

1.7659 

1    4  10.0 

18.970 

5 

22    5  12.81 

1.8m 

11  37  25.1 

19.739 

5 

23  30  32.33 

1.7658 

0  50  11.5 

13.980 

6 

22    7    1.79 

1.8140 

11  24  39.9 

19.774 

6 

2:3  32  18.30 

1.7666 

0  36  12.4 

13.900 

7 

22    8  50.60 

1.8199 

11  11  52.2 

19.815 

7 

23  34    4.32 

1.7675 

0  22  12.7 

13.909 

8 

22  10  39.25 

1.8096 

10  59    2.1 

19.866 

8 

23  35  50.40 

1.7684 

8.  0    8  12.5 

14.007 

9 

22  12  27.75 

1.8071 

10  46    9.5 

19.806 

9 

23  37  36.53 

1.7694 

N.  0    5  48.1 

14.014 

10 

22  14  16.10 

1.8046 

10  33  14.6 

19.994 

10 

23  39  22.73 

1.7705 

0  19  49.2 

14.091 

11 

22  16    4.30 

1.8091 

10  20  17.4 

19.973 

11 

23  41    8.99 

1.7716 

'0  33  50.7 

14.098 

13 

22  17  52.35 

1.7997 

10    7  17.9 

13.011 

12 

26  42  55.32 

1.T798 

0  47  52.6 

14.094 

13 

22  19  40.26 

1.7974 

9  54  16.1 

13.047 

13 

23  44  41.72 

1.7741 

1     1  54.8 

14.038 

14 

22  21  28.04 

1.7959 

9  41  12.2 

13.083 

14 

23  46  28.21 

1.7755 

1  15  57.2 

14.049 

15 

22  23  15.68 

1.7990 

9  28    6.1 

13.110 

15 

23  48  14.78 

1.7769 

1  29  59.8 

14.045 

16 

22  25    3.19 

1.7906 

9  14  57.9 

13.154 

16 

23  50    1.44 

1.7784 

1  44    2.6 

14.048 

17 

22  26  50.58 

1.7880 

9    1  47.6 

13.188 

17 

23  51  48.19 

1.7799 

1  58    5.5 

14.060 

18 

22  28  37.86 

1.7870 

8  48  35.3 

13.999 

18 

23  53  35.03 

1.7816 

2  12    8.6 

14.066 

19 

22  30  25.02 

1.7851 

8  35  21.0 

13.955 

19 

23  55  21.98 

1.7834 

2  26  11.7 

14.066 

20 

22  32  12.07 

1.7833 

8  22    4.7 

13.967 

20 

23  57    9.04 

1.7858 

2  40  14.8 

\\M\ 

31 

22  33  59.02 

1.7817 

8    8  46.5 

13.318 

21 

23  58  56.21 

1.7879 

2  54  17.8 

14.050 

23 

22  35  45.87 

1.7800 

7  55  26.5 

13.349 

22 

0    0  43.50 

1.7899 

3    8  20.8 

14.048 

23 

22  37  32^ 

1.7788 

S.  7  42    4.6 

13.380 

23 

0    2  30.91 

1.7919 

N.  3  22  23.6 

14.045 

WED] 

^E8D 

AY  14. 

• 

FR 

IDAl 

:  16. 

0 

22  39  19.27 

1.7768 

8.  7  28  40.9 

13.410 

0 

0    4  18.44 

1.7033 

N.  3  36  26J2 

14UM9 

1 

22  41    5.84 

1.7755 

7  15  15.4 

13.438 

1 

0    6    6.10 

1.7965 

3  50  28.6 

14.038 

2 

22  42  52.33 

1.7749 

7    1  48.3 

13.466 

2 

0    7  53.90 

1.7978 

4    4  30.8 

14.083 

3 

22  44  38.74 

1.7790 

6  48  19.5 

13.493 

3 

0    9  41.84 

1.8009 

4  18  32.6 

14.097 

4 

22  46  25.07 

1.7716 

6  34  49.1 

13.59] 

4 

0  11  29.93 

1.8097 

4  32  34.0 

14.090 

5 

22  48  11.33 

1.7705 

6  21  17.0 

13.548 

5 

0  13  18.16 

1.8051 

4  46  35.0 

14.013 

6 

22  49  57.53 

1.7606 

6    7  43.3 

13.574 

6 

0  15    6.54 

1.8077 

5    0  35.6 

14.005 

7 

22  51  43.67 

1.7685 

5  54    8.1 

13.598 

7 

0  16  55.08 

1.8104 

5  14  35.6 

13.906 

8 

22  53  29.75 

1.7675 

5  40  31.5 

130)99 

8 

0  18  43.79 

1.8139 

5  28  35.1 

130)87 

9 

22  55  15.77 

1.7667 

5  26  53.5 

13.645 

9 

0  20  32.66 

1.8150 

5  42  34.0 

130m 

10 

22  57    1.75 

1.7600 

5  13  14.1 

13U»8 

10 

0  22  21.70 

1.8188 

5  56  32.3 

130M6 

11 

22  58  47.69 

1.7663 

4  59  33.3 

13.691 

11 

0  24  10.92 

1.8919 

6  10  29.8 

13.969 

12 

23    0  33.59 

1.7647 

4  45  51.2 

13.719 

12 

0  26    0.33 

1.8950 

6  24  26.5 

13.938 

13 

23    2  19.45 

1.7649 

4  32    7.8 

13.733 

13 

0  27  49.92 

1.8981 

6  38  22.4 

13a»96 

14 

23    4    5.29 

1.7637 

4  18  23.2 

13.754 

14 

0  29  39.70 

1.8319 

6  52  17.5 

13.910 

15 

23    5  51.10 

1.7633 

4    4  37.3 

13.774 

15 

0  31  29.67 

1.8345 

7    6  11.6 

18.894 

16 

23    7  3&89 

1.7630 

3  50  50.3 

13.799 

16 

0  33  19.84 

1.8379 

7  20    4.7 

13.877 

17 

23    9  22.66 

1.7098 

3  37    2.2 

13.811 

17 

0  35  10.22 

1.8414 

7  33  56.8 

1.3.859 

18 

23  11    8.42 

1.7697 

3  23  13.0 

13.899 

18 

0  37    0.81 

1.8449 

7  47  47.8 

13.841 

19 

23  12  54.16 

1.7696 

3    9  22.7 

13.847 

19 

0  38  51.61 

1.8484 

8    1  37.7 

13.899 

20 

23  14  39.93 

1.7695 

2  55  31.4 

13.863 

20 

0  40  42.62 

1.8690 

er  15  26.4 

13.801 

21 

23  16  25.68 

1.7696 

2  41  39.2 

13.878 

21 

0  42  33.85 

1.8558 

8  29  ia8 

13.779 

22 

23  18  11.44 

1.76B7 

2  27  4ai 

13.893 

22 

0  44  25.31 

1.8507 

8  42  59.9 

13.757 

23 

23  19  57.21 

1.7630 

2  13  52.1 

13.908 

23 

0  46  17.01 

1.8636 

8  56  44.7 

13.735 

24 

23  21  43.00 

1.7633 

8.  1  59  57.2 

13.099 

24 

0  48    8.94 

1.8675 

N.  9  10  28.1 

13.711 
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GRICENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Sight  ABoension. 

Diff. 
forlm. 

DocliDation. 

Diff. 
forlm. 

Hour. 

Right  AaceDsion. 

Diff. 
for  1  m. 

1 

'     Declination. 

Difll 
forlm. 

SAT 

DRDi 

LY  17. 

MONDAY  19. 

h    m      B 

8 

O          /           /I 

II 

h    m      8 

• 

O        /         II    \         n 

0 

0  48    8.94 

1.8875 

N.  9  10  28.1 

13.711 

0 

2  23  41.37 

8.1379 

N.19  20    3.0 

11.819 

1 

0  50    l.ll 

1.8716 

9  24  10.0 

13.686 

1 

2  25  49.81 

8.1449 

19  31  13.7 

11.136 

2 

0  51  53.53 

J.8757 

9  37  50.4 

13.659 

2 

2  27  58.67 

8.1513 

19  42  19.3 

11.060 

3 

0  53  46.20 

1.8799 

9  51  29.1 

13.631 

3 

2  30    7.95 

8.1588 

19  53  19.7 

10JW9 

4 

0  55  39.12 

1.8641 

10   5   ai 

13.604 

4 

2  32  17.65 

8.1658 

20    4  14.8 

10.874 

5 

0  57  32.29 

1.8883 

10  18  41.5 

13.576 

5 

2  34  27.77 

3.1793 

20  15    4.6|   10.785  1 

6 

0  59  25.72 

1.8997 

10  32  15.2 

13.546 

6 

2  36  38.32 

3.1794 

20  25  49.0 

10.694 

7 

1    1  19.42 

1.8973 

10  45  47.0 

13.514 

7 

2  38  49.30 

8.1865 

20  36  27.9 

10.601 

8 

1    3  13.40 

1.9019 

10  59  16.9 

13.489 

8 

2  41     0.70 

8.1936 

20  47    1.1 

lOJMK 

9 

1    5    7.65 

1.9065 

11  12  44.8 

13.448 

9 

2  43  12.53 

9.9007 

20  57  28.6 

10.410 

10 

1    7    2.18 

1.9119 

11  26  10.7 

13.414 

10 

2  45  24.79 

9.3079 

21     7  50.3 

10.319 

11 

1    8  57.00 

1.9160 

11  39  34.5 

13.378 

11 

2  47  37.48 

9.9151 

21  18    6.1 

10.914  ; 

12 

1  10  52.10 

1.9908 

11  52  56.1 

13.349 

12 

2  49  50.60 

8J9983 

21  28  16.0 

10.114 

13 

1  12  47.49 

1.9958 

12    6  15.5 

13.305 

13 

2  52    4.15 

8.8906 

21  38  19.8 

10.018 

14 

1  14  43.19 

1.9308 

12  19  32.7 

13.367 

14 

2  54  18.14 

8.3367 

21  48  17.4 

9.908 

15 

1  16  39.19 

1.9359 

12  32  47.5 

13.997 

15 

2  56  32.56 

8.9440 

21  58  as 

93B 

16 

1  18  35.50 

1.9410 

12  45  59.9 

13.186 

16 

2  58  47.42 

8.8518 

22    7  53.8 

0.687 

17 

1  20  32.11 

1.9461 

12  59    9.8 

13.143 

17 

3    1    2.71 

8.8584 

22  17  32.4 

9.586 

16 

1  22  29.03 

1.9513 

13  12  17.1 

13.100 

18 

3    3  18.43 

8.8657 

22  27    4.4 

9.478 

19 

1  24  26.27 

1.9667 

13  25  21.8 

13.066 

19 

3    5  34.59 

8.9789 

22  36  29.8 

9.367 

20 

1  26  23.84 

1.9699 

13  38  23.8 

13.011 

20 

3    7  51.18 

3.3801 

22  45  48.5 

9.954 

21 

1  28  21.73 

1.9676 

13  51  23.1 

13.964 

21 

3  10    8.20 

8.8878 

22  55    0.3 

9.139 

22 

1  30  19.95 

1.9731 

14    4  19.5 

13J>16 

22 

3  12  25.65 

8.8944 

23    4    5J3 

9.084 

23 

1  32  18.51 

ijansj 

N.14  17  13.0 

18.868 

23 

3  14  43.53 

9.3017 

N.23  13    3.2! 

Siins 

SUl 

^DAl 

:  18. 

TUI 

2SDA 

Y  20. 

0 

1  34  17.40 

1.9843 

N.14  30    3.6 

13.818 

0 

3  17    1.85 

9.3080 

Ni23  21  54.2 

8.790 

1 

1  36  16.63 

1.9901 

14  42  51.1 

18.765 

1 

3  19  20.60 

8.3160 

23  30  38.0 

euw  1 

2 

1  38  16.21 

14)950 

14  55  35.4 

18.719 

2 

3  21  39.77 

9.3830 

23  39  14.5 

8.546 

3 

1  40  16.14 

9.0018 

15    8  16.6 

19.659 

3 

3  23  59.36 

8.3301 

23  47  43.5 

6.4W 

4 

1  42  16.42 

9.0077 

15  20  54.5 

19.603 

4 

3  26  19.38 

8.3378 

23  56    5.1 

8.997  , 

5 

1  44  17.06 

3.0137 

15  33  29.0 

19.547 

5 

3  28  39.83 

8.3443 

24    4  19.2 

8.171 

6 

1  46  18.06 

3.0197 

15  46    0.1 

19.480 

6 

3  31    0.70 

8.3513 

24  12  25.6 

6U»43 

7 

1  48  19.42 

3.0957 

15  58  27.7 

19.430 

7 

3  33  21.99 

8.3589 

24  20  24.3 

7.913 

8 

1  50  21.15 

9.0319 

16  10  51.7 

1S..160 

8 

3  35  43.69 

3.3668 

24  28  1;).2 

7.7ffi 

9 

1  52  23.25 

9.0389 

16  23  12.0 

13.307 

9 

3  38    5.81 

8.3781 

24  35  58.1 

7UM9 

10 

1  54  25.73 

9.0444 

16  35  28.6 

13.845 

10 

3  40  28.34 

8.3788 

24  43  33.0 

7.515 

11 

1  56  28.58 

9.0507 

16  47  41.4 

18.181 

11 

3  42  51.27 

8.3866 

24  50  59.9 

7.380 

12 

1  58  31.81 

3.0571 

16  59  50.3 

18.115 

12 

3  45  14.61 

8Ji993 

24  58  18.6 

7.843 

13 

2    0  35.43 

9.0635 

17  11  55.2 

18.048 

13 

3  47  3a35 

8.3990 

25    5  29.0 

7.104 

14 

2    2  39.43 

9.0699 

17  23  56.1 

11.980 

14 

3  50    2.49 

9.4057 

25  12  31.1 

.  6.964 

15 

2    4  43.82 

9.0765 

17  35  52.8 

11.909 

15 

3  52  27.03 

9.4198 

25  19  24.7 

6.893 

16 

2    6  48.61 

9.0831 

17  47  45.2 

11.838 

16 

3  54  51.96 

8.4187 

25  26    9.8 

6.680 

17 

2    8  53.79 

3.0897 

17  59  33.4 

11.767 

17 

3  57  17.27 

8.4350 

25  32  46.3 

6.535 

18 

2  10  59.37 

3.0964 

18  11  17.2 

11.693 

18 

3  59  42.96 

8.4313 

25  39  14.0 

6.389 

J9 

2  13    5.35 

3J031 

18  22  56.5 

11.618 

19 

4    2    9.03 

8.4376 

25  45  33.0 

6.948  1 

20 

2  15  ir.74 

3.1098 

18  34  31.3 

11.541 

20 

4    4  35.47 

8.4438 

25  51  43.1 

6.094 

21 

2  17  18.53 

9.1166 

18  46    1.4 

11.469 

21 

4    7    2.29 

8,4500 

25  57  44.3 

5.S45 

22 

2  19  25.73 

3.1334 

18  57  26.8 

.11.383 

22 

4    9  29.47 

8.4560 

26    3  36.5 

5.794 

23 

2  21  33.34 

8.1303 

19    8  47.4 

11.308 

23 

4  11  57.01 

8.4619 

26    9  19.6 

5.649 

24 

2  23  41.37 

3.1379 

N.19  20    3.0 

110219 

24 

4  14  24.90 

9.46n 

N.26  14  53.5 

5.4881 

I 
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GREENWICH  MEAN  TTMK. 

« 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Sight  Asoenaion. 

Diff. 
for  1  m. 

Declination. 

Biff, 
for  1  m. 

Hour. 

BigbtAscenaioD. 

Diff. 
for  Im. 

Deolination. 

Diff. 
for  1  m. 

VVEDl 

SIESD 

AY  81. 

' 

FRIDAV:  23. 

b    m      8 

8 

O         /         /I 

II 

b      m     8 

1     8 

Q          1          II 

II 

0 

4  14  24^ 

3.4677 

N.26  14  53.5 

5.488 

0 

6  17  13.64 

9.5938 

N.27  22  47.0 

9.889 

1 

4  16  5ai4 

9.4735 

26  20  18.1 

5J33 

1 

6  19  49iK) 

9.5990 

27  19  48.7 

3.063 

2 

4  19  21.72 

9.4791 

26  2*33.4 

5.177 

2 

6  22  24.68 

9.5906 

27  16  39.5 

3.944 

3 

4  21  50.63 

9.4846 

26  30  39.3 

5.019 

3 

6  25    0.07 

9.5891 

27  13  19.4 

3.495 

4 

4  24  19.87 

9.4001 

26  35  35.7 

4.860 

4 

6  27  35.37 

9.5676 

27    9  48.5 

3.605 

5 

4  26  49.44 

9.4854 

26  40  22.5 

4.700 

5 

6  30  10.58 

9.5659 

27    6    6.8 

3.784 

6 

4  29  19.32 

9.5006 

26  44  59.7 

4.539 

6 

6  32  45.68 

9.5840 

27    2  14.4 

3.963 

7 

4  31  49.51 

9.5057 

26  49  27.2 

4J77 

7 

6  35  20.66 

9.5819 

26  58  11.2 

4.149 

8 

4  34  20.01 

9.5107 

26  53  45.0 

4.914 

8 

6  37  55.51 

9.5797 

26  53  57.3 

4.391 

9 

4  36  50.80 

9.5156 

26  57  52.9 

4.049 

9 

6  40  30^23 

9.5775 

26  49  32.7 

4.488 

10 

4  39  21.88 

9.5904 

27    1  50.9 

3.884 

10 

6  43    4.81 

9.5750 

26  44  57.5 

4.675 

11 

4  41  53.25 

9.5951 

27    5  39.0 

3.718 

11 

6  45  39J23 

9.5793 

26  40  11.7 

4.869 

12 

4  44  24.89 

9.5996 

27    9  17.1 

3.551 

12 

6  48  13.49 

9.5696 

26  35  15.3 

5.097 

13 

4  46  56.80 

9.5340 

27  12  45.1 

3.389 

13 

6  50  47.58 

9.5667 

26  30    8.4 

5J909 

14 

4  49  28.97 

9.5389 

27  16    2.9 

3.919 

14 

6  53  21.50 

9.5638 

26  24  51.1 

5.376 

15 

4  52    1.38 

9.5499 

27  19  10.6 

3.049 

15 

6  55  55.24 

9.5607 

26  19  23.3 

5.550 

16 

4  54  34.03 

9.54« 

27  22    8.0 

9.870 

16 

6  58  28.79 

9J»75 

26  13  45.1 

5.799 

17 

4  57    6.92 

9.5501 

27  24  55.0 

9.688 

17 

7    1    2.14 

9.6541 

26    7  56.6 

5.803 

18 

4  59  40.04 

9.5538 

27  27  31.7 

9.595 

18 

7    3  35i» 

9Ji506 

26    1  57.9 

6U)63 

19 

5    2  13.37 

9.5573 

27  29  58.0 

9.351 

19 

7    6    8J21 

9.5471 

25  55  49.0 

6.933 

20 

5    4  4a91 

9.5608 

27  32  13.8 

9.176 

20 

7    8  40.93 

9.5434 

25  49  29.9 

6.409 

21 

5    7  20.66 

9.5641 

27  34  19.1 

9.001 

21 

7  11  13.42 

9.5396 

25  43    0.6 

6.579 

22 

5    9  54.60 

9.5679 

27  36  13.9 

1.896 

22 

7  13  45.68 

9.5357 

25  36  21.3 

6.738 

23 

5  12  28.7^ 
THU 

9.5701 

RSDJ 

NJ27  37  58.2 
LY  22. 

1.650 

23 

7  16  17.70 
SATl 

9.5316 

QRD^ 

NJ25  29  32.0 
LY24. 

6.904 

0 

5  15    3.01 

9.5799 

N.27  39  31.9 

1.479 

0 

7  18  49.47 

9.5974 

N.25  22  32.8 

7.009 

1 

5  17  37.47 

9.5756 

27  40  54.9 

1J993 

1 

7  21  20i^ 

9Ji939 

25  15  23.7 

7.933 

2 

5  20  12.08 

9.5781 

27  42    7.1 

1.114 

2 

7  23  52J26 

9.5190 

25    8    4.8 

7.396 

3 

5  22  46.84 

9.5804 

27  43    8.6 

0.935 

3 

7  26  23.27 

9.5147 

25    0  36.2 

7.557 

4 

5  25  21.73 

9.5896 

27  43  59.3 

0.755 

4 

7  28  54.02 

9.5109 

24  52  57.9 

7.717 

5 

5  27  56.75 

9.5847 

27  44  39.2 

0.576 

5 

7  31  24.49 

9.5056 

24  45  10.1 

7.877 

6 

5  30  31.90 

9.5867 

27  45    8.4 

0.396 

6 

7  33  54.69 

9.5010 

24  37  12.7 

8.036 

7 

5  33    7.16 

9.5884 

27  45  26.7 

0.914 

7 

7  36  24.61 

9.4969 

24  29    5.8 

&193 

8 

5  35  42.51 

9.5808 

27  45  34.1 

40.033 

8 

7  38  54^24 

9.4914 

24  20  49.6 

8.348 

9 

5  38  17^ 

9.5019 

27  45  30.7 

-0.148 

9 

7  41  23.58 

9.4865 

24  12  24.1 

8.509 

10 

5  40  53.45 

9.5995 

27  45  16.4 

0.330 

10 

7  43  52.62 

9.4816 

24    3  49.4 

8.656 

11 

5  43  29.04 

9.5837 

27  44  51.1 

0.519 

11 

7  46  21.37 

9.4767 

23  55    5.5 

8.807 

12 

5  46    4.69 

9.5846 

27  44  14.9 

0.684 

12 

7  48  49.82 

9.4716 

23  46  12.5 

8.958 

13 

5  48  40.39 

9.5853 

27  43  27.8 

0.877 

13 

7  51  17.96 

9.4664 

23  37  10.5 

9.107 

14 

5  51  16.13 

9.5858 

27  42  29.7 

1.058 

14 

7  53  45.79 

9.4613 

23  27  59.6 

9.955 

15 

5  53  51.90 

9.5863 

27  41  20.7 

1.949 

15 

7  56  13.32 

9.4561 

23  18  39.9 

8.409 

16 

5  56  27.69 

9.5866 

27  40    0.7 

1.494 

16 

7  58  40.53 

9.4508 

23    9  11.4 

8.547 

17 

5  59    a49 

9.5967 

27  38  29.8 

\jm 

17 

8    1    7.42 

9.4455 

22  59  34.2 

8.681 

18 

6    1  39.30 

9.5967 

27  36  47.9 

1.788 

18 

8    3  3a99 

9.4409 

22  49  48.5 

8.833 

19 

6    4  15.10 

9.5965 

27  34  55.1 

1.979 

19 

8    6    0.24 

9.4348 

22  39  54.3 

8.974 

20 

6    6  50«88 

9.5961 

27  32  51.3 

9.154 

20 

8    8  26.16 

9.4993 

22  29  51.6 

10.114 

21 

6    9  2a63 

9.5956 

27  30  36.6 

9.336 

21 

8  10  51.76 

9.4938 

22  19  40.6 

10J958 

22 

6  12    2.35 

9.5949 

27  28  11.0 

9.518 

22 

8  13  17.03 

9.4184 

22    9  21.3 

10.389 

23 

6  14  38.02 

9.5841 

27  25  34.5 

9.700 

23 

8  15  41.97 

9.4198 

21  58  53.9 

10.594 

24 

6  17  1-3.64 

9.5639 

N.27  22  47.0 

9.889 

24 

8  18    6.57 

9.4079 

N.21  48  18.4 

10US58 

192 


NOVEMBER,  187T, 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMMBsion. 

Diff. 
for  1  m. 

Deolination. 

Diff. 
forlm. 

Hoar. 

Bight  Aaoension. 

Biff, 
for  1  m. 

Declination. 

DUt 
for  1  ni. 

SU] 

^BA^ 

r  25. 

• 

TUESDAY  27. 

1 

b    m      8 

8 

O           /           tl 

« 

h    m      8 

8 

0      '  ^  " 

1       " 

0 

8  18    6.57 

2.4079 

N.21  48  18.4 

10.658 

0 

10    7  30.45 

9.1656 

N.ll  11  55.6 

15.250 

1 

8  20  30.84 

9.4017 

21  37  34.9 

10.791 

1 

10    9  40.28 

9.1619 

10  56  38.3 

15.317  , 

2 

8  22  54.78 

2.3909 

21  26  43.5 

10.091 

2 

10  11  49.88 

9.1589 

10  41  17.6 

15Jn3 

3 

8  25  18.39 

3.3907 

21  15  44.4 

11.049 

3 

10  13  59.26 

9.1546 

10  25  53.5 

15.498 

4 

8  27  41.66 

9.3851 

21    4  37.6 

11.177 

4 

10  16    8.43 

9.1511 

10  10  26.2 

15.489 

5 

8  30    4.60 

9^1796 

20  53  23.1 

11.304 

5 

10  18  17.39 

9.1478 

9  54  55.7 

15.534  ' 

6 

8  32  27.20 

9.3739 

20  42    1.1 

11.499 

6 

10  20  26.14 

9.1449 

9  39  22.1 

15.566 

7 

8  34  49.47 

9JflR3 

20  30  31.6 

l]Ji59 

7 

10  22  34.69 

9.1409 

9  23  45.5 

1&633 

8 

8  37  11.40 

9.3897 

20  18  54.8 

11.673 

8 

10  24  43.05 

9.1378 

9   8   ai 

15.680 

9 

8  39  32.99 

9.3S7I 

20    7  10.8 

11.793 

9 

10  26  51i23 

9.1347 

8  52  23.9 

15.796 

10 

8  41  54.25 

9..')515 

19  55  19.6 

11.919 

10 

10  28  59.22 

9.1317 

8  36  39.0 

15.771 

11 

8  44  15.17 

9.3459 

19  43  21.3 

19.099 

11 

10  31    7.03 

9.1987 

8  20  51.4 

15.814 

13 

8  46  35.76 

9.3404 

19  31  16.1 

19.144 

12 

10  33  14.66 

9.1958 

8    5    1.3 

15.605  1 

13 

8  48  56.02 

9.3346 

19  19    4.0 

19.958 

13 

10  35  22.12 

9.1990 

7  49    8.8 

15.^05 

14 

8  51  15.94 

9.3999 

19    6  45.1 

19.371 

14 

10  37  2942 

9.1903 

7  33  13.9 

154184 

15 

8  53  35.53 

9J)937 

18  54  19.5 

1S.488 

15 

10  39  36.56 

9.1177 

7  17  16.7 

15.979 

16 

8  55  54.79 

9.3189 

18  41  47.3 

19Ji91 

16 

10  41  43.54 

9.1151 

7    1  17.3 

164)07 

17 

8  58  13.72 

9.3198 

18  29    8.6 

19.698 

17 

10  43  50.37 

9.1197 

6  45  15.8 

164)41 

18 

9    0  32.33 

93V74 

18  16  23.5 

19.804 

18 

10  45  57.06 

9.1109 

6  29  12.4 

16.073  t 

19 

9    2  50.61 

9.3019 

18    3  32.1 

19.900 

19 

10  48    3.61 

9.1060 

6  13    7.0 

16.105  ; 

20 

9    5    8.56 

9J9905 

17  50  34.4 

13.019 

20 

10  50  10.02 

9.1058 

5  56  59.8 

16.195  ' 

21 

9    7  26.19 

9Ji919 

17  37  30.6 

13.113 

21 

10  52  16.30 

9.1097 

5  40  50.8 

16.163 

22 

9    9  43.50 

9.9858 

17  24  20.8 

13.913 

22 

10  54  22.46 

9.1017 

5  24  40.^ 

16.190 

23 

9  12    0.49 

Mo: 

9JM00 

NDA1 

N.17  11    5.0 
r36. 

13.319 

23 

10  56  28.50 
WEDI 

9.0997 

^ESD 

N.  5    8  28.0 
AX  28. 

16.916 

0 

9  14  17.17 

9.9753 

N,16  57  43.4 

13.408 

0 

10  58  34.43 

9.0979 

N.  4  52  14.3 

16.940 

1 

9  16  33.53 

9J9701 

16  44  16.1 

13Ji03 

1 

11    0  40.25 

9.0969 

4  35  59.2 

16.962 

2 

9  18  49.58 

9J9649 

16  30  43.1 

13.597 

2 

11    2  45.97 

9.0945 

4  19  42.8 

16.983 

3 

9  21    5.32 

9.9596 

16  17    4.5 

13.689 

3 

11    4  51.59 

9.0099 

4    3  25.2 

16.309 

4 

9  23  2U.76 

9i»48 

16    3  20.4 

13.779 

4 

11     6  57.12 

9.0914 

3  47    6.4 

16.922 

5 

9  25  35.90 

9.9498 

15  49  31.0 

13.867 

5 

11     9    2.56 

9.0899 

3  30  46.5 

16..139 

6 

9  27  50.73 

2.9448 

15  35  36.3 

13.955 

6 

11  11    7.91 

9.0885 

3  14  25.7 

16.354 

7 

9  30    5.27 

9^099 

15  21  36.4 

14.041 

7 

11  13  13.18 

9.0873 

2  58    4.0 

16.968 

8 

9  32  19.52 

9.9351 

15    7  31.4 

14.194 

8 

11  15  18.39 

9.0863 

2  41  41.5 

16.389 

9 

9  34  33.48 

9.9309 

14  53  21.5 

14.906 

9 

11  17  23.54 

94)853 

2  25  18.2 

16J93 

10 

9  36  47.15 

9.9954 

14  39    6.7 

14J987 

10 

11  19  28.63 

9.0843 

2    8  54.3 

16.409 

11 

9  39    0.53 

9^2907 

14  24  47.0 

14.367 

11 

11  21  33.66 

9UMg3 

1  52  29.9 

16.410 

12 

9  41  13.63 

9J2161 

14  10  22.6 

14.445 

12 

11  23  38.63 

9.0895 

1  36    5.1 

16.417 

13 

9  43  26.46 

9.9116 

13  55  53.6 

14.591 

13 

11  25  43.56 

94)619 

1  19  39.9 

16.493 

14 

9  45  39.02 

9J3070 

13  41  20.1 

14.596 

14 

11  27  48.46 

9.0613 

1    3  14.4 

16.496 

15 

9  47  51.30 

9.9095 

13  26  42.1 

14.669 

15 

11  29  53.32 

9.0807 

0  46  48.6 

16.431 

16 

9  50    a32 

9.108S 

13  11  59.8 

14.741 

16 

11  31  58.15 

9.O809 

0  30  22.7 

16.439 

17 

9  52  15.08 

9.1939 

12  57  13.2 

14.819 

17 

11  34    2.95 

94)799 

N.  0  13  56.8 

16.439 

18 

9  54  26.59 

9.1897 

12  42  22.4 

14.880 

18 

11  36    7.74 

9.0797 

a  0    2  29.1 

16.431 

19 

9  56  37.84 

9.1854 

12  27  27.6 

144M7 

19 

11  38  12.52 

94)796 

0  18  54.9 

16.496 

20 

9  58  48.84 

9.1813 

12  12  28.8 

15.013 

20 

11  40  17.29 

94)794 

0  35  20.4 

16.493 

21 

10    0  59.60 

9.1773 

11  57  26.1 

15.077 

21 

11  42  22.05 

9.0794 

0  51  45.6 

16.417 

22 

10    3  10.12 

2.1733 

11  42  19.6 

15.139 

22 

11  44  26.82 

9.0795 

1    8  10.4 

16.410 

23 

10    5  20.40 

2.1694 

11  27    9.4 

15.900 

23 

11  46  31.59 

9.0797 

1  24  34.8 
S.  1  40  58.6 

16.409 

24 

10    7  30.45 

9.1666 

N.ll  11  55.6 

15.959 

24 

11  48  36.38 

9.0600 

16.309 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  A8CEN8IOK  AND  DECLINATION. 


Hour. 


Right  Aaeenaton. 


Diff. 
for  1  m. 


Declination. 


Diff. 
fori  in. 


THURSDAY  29. 


h  m   B 

0 

11  48  36.38 

1 

11  50  41.19 

2 

11  52  46.02 

3 

11  54  50.88 

4 

1 1  56  55.77 

5 

11  59  0.71 

6 

12  1  5.69 

7 

12  3  10.72 

b 

12  5  15.80 

9 

12  7  20.94 

10 

12  9  26.15 

11 

12  11  31.43 

12 

12  13  36.78 

13 

12  15  42.21 

14 

12  17  47.73 

15 

12  19  53.34 

16 

12  21  5R04 

17 

12  24  4.84 

18 

12  26  10.75 

19 

12  28  16.77 

20 

12  30  22.90 

21 

12  32  29.15 

22 

12  34  35.53 

23 

12  36  42.03 

24 

12  38  48.66 

B 

9.0600 
9.O808 
9.0807 
9.0819 
9.0619 
9.0697 
9.0834 
9.0649 
9.0659 
9.0663 
9.0874 
9.0866 
9.0606 
9.0019 
9.0997 
9.0949 
9.0eft6 
90)076 
9.0094 
9.1013 
9.1039 
9.1059 
9.1073 
9.1094 
9.1117 


s. 


o   / 

1  40 

1  57 

2  13 
2  30 
2  46 

2 
19 
35 
51 

7 

24 
40 
56 
12 
28 
44 

0 
16 


// 


S. 


3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
6 
6 
6  32 

6  48 

7  4 
20 
36 
52 

8 


7 
7 

7 
8 


58.6 
21.8 
44.2 

5.8 
26.5 
46.3 

5.0 
22.6 
38.9 
53.9 

7.5 
19.6 
30.1 
39.0 
46.2 
51.5 
54.9 
56.3 
55.6 
52.7 
47.6 
40.2 
30.3 
17.9 

3.0 


If 

6.399 
6.380 
6.367 
6.356 
6.337 
6.391 
6.303 
6.963 
6.961 
64!3e 
6.914 
6.186 
6.169 
6.134 
6.104 
6.079 
6.040 
6.006 
5U»70 
5U»3 
5.806 
5.856 
5.814 
5.779 
5.799 


Honr. 


Right  Ascension. 


Diir. 
for  1  ni. 


Deolination. 


Dur. 

for  1  m. 


FRIDAY  30. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h     m 

12  38 
12  40 
12  43 
12  45 
12  47 
12  49 
12  51 
12  53 
12  55 

12  57 

13  0 


13 
13 
13 
13 


2 

4 
6 

8 


13  10 
13  12 
13  15 
13  17 
13  19 
13  21 
13  23 
13  25 
13  28 
13  30 


s      I 

48.66 
55.43 
2.35 
9.41 
16.62 
23.99 
31.51 
39.20 
47.06 
55.09 
3.29 
11.68 
20.25 
29.01 
37.96 
47.10 
56.44 

15.74 
25.70 
35.87 
46.26 
56.87 
7.70 
18.761 


• 

2.1117 
9.1141 
9.1165 
9.1180 
9.1915 
9.1941 
9.1968 
9.1996 
9.1394 
9.1353 
9.1383 
9.1413 
9.1444 
9.1476 
9.1508 
9.1540 
9.1574 
9.1606 
9.1649 
9.1677 
9.1713 
9.1750 
9.1787 
9.1894 
9.1869 


s. 


s. 


O    / 

8  8 
8  23 
8  39 

8  55 

9  10 
9  26 
9  41 
9  56 
0  12 
0  27 
0  42 
0  58 


// 


1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 


13 
28 
43 
58 
12 
27 
42 
57 
11 
26 
40 
55 
9 


3.0 
45.4 
25.0 

1.7 
35.5 

6.3 
33.9 
58.3 
19.5 
37.3 
51.6 

2.4 

9.5 
12.9 
12.5 

8.2 
59.9 
47.6 
31.1 
10.4 
45.3 
15.8 
41.8 

3.2 
19.91 


15.799 
15.683 
15.636 
15.588 
]5i>38 
15.487 
15.434 
15.380 
15.395 
15JW8 
154209 
15.140 
15.088 
16.095 
14.961 
14.895 
14.898 
14.760 
14.600 
14.618 
14.545 
14.471 
14.395 
14.317 
14.938 


PHASES  OF  THE  MOON. 


#  New  Moon, 4  20  48.0 

3)  First  Quarter,  .     .     .  ^ 12  1 1  44.2 

O  Full  Moon, 20  10  19.3 

C  Last  Quarter, 27  10  5.8 

d  h 

C  Perigee, 1  13.7 

<^  Apogee,    .     •     •                   13  10.5 

<C  Perigee, 27  6.3 


13 
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XIII. 


GREENWICH  MEAN  TIME.                                           I 

LUNAE  DISTASCE8.                                                           i 

IT'S  MUDB 

P.L 

P.L. 

P.L. 

P.L.I 

and 

Noon. 

of 

Ulb. 

of 

VIb. 

of 

IXh- 

of      , 

Diff. 

5I  17  35 

Wff. 

Diff. 

Diff.    1 

IX 

w. 

5^29  33 

sa„ 

9311 

60°    5  42 

3911 

0       .      . 

61  53  53| 

WIO 

ilus 

w. 

)9  30    6 

3SD6 

21  18  25 

9SD3 

33    6  48 

9901 

24  55  14 

E. 

51  41    4 

50    0  51 

aM3 

48  20  37 

a54i 

46  40  22 

3549 

IX 

w. 

70  55  15 

3906 

72  43  34 

9907 

74  31  51 

76  20    7 

3910 

ilua 

w. 

33  57  50 

8197 

35  46  23 

9I9S 

37  34  53 

^ 

39  23  22 

9901 

E. 

38  19  24 

SM. 

36  39  28 

9S56 

34  59  27 

3561 

33  19  39 

35«e 

IX 

w. 

85  20  36 

sass 

87    8  27 

3990 

88  56  12 

9934 

90  43  49 

■ax 

UUB 

w. 

48  24  56 

aan 

50  13    0 

aaao 

52    0  57 

asss 

53  48  47 

9931 

w. 

27  36  31 

SW3 

29    7  17 

SSB4 

30  37  50 

9996 

32    8    8 

3007 

uilte 

E. 

57    8  38 

ansa 

55  45    1 

54  28  28 

53  13    2 

3845 

dhaut 

E. 

78  40  17 

S887 

77    7  41 

am 

75  35  30 

9997 

74    3  45 

9M7 

E. 

91     4  59 

89  25  15 

Bseo 

87  45  52 

9495 

86    6  50 

9eii 

E. 

92  22  48 

9688 

90  45  53 

89    9  19 

87  33    7 

SJ37 

^»i 

E. 

100  36  U 

9768 

98  51     1 

8783 

97  16  11 

am 

95  41  39 

W. 

39  35  43 

3»7S 

41    4  23 

30B0 

42  32  45 

3105 

44    0  49 

3119 

alhaut 

E. 

66  31  54 

3064 

65    3    0 

63  34  37 

62    6  46 

3143 

E. 

77  56  59 

am 

76  20    4 

74  43  29 

73    7  15 

E. 

79  37  27 

98IS 

78    3  22 

1835 

76  29  39 

74  56  17 

?Mi 

E. 

87  53  43 

86  21    7 

9903 

84  48  52 

9919 

83  16  57 

993S 

W. 

51   16  42 

3193 

52  43    0 

54    9    1 

3991 

55  34  4,1 

393S 

aihout 

E. 

54  56    5 

3395 

53  31  48 

33S9 

52    8  10 

3365 

50  45  14 

3404 

E. 

65  11     7 

63  36  51 

62    2  54 

9S3« 

60  39  15 

E. 

67  14  28 

65  43    5 

39ae 

64  12    I 

62  41  16 

lasi 

E. 

75  42  38 

3oao 

74  12  50 

3037 

72  43  23 

3KA 

71  14  18 

3073 

W. 

62  39  24 

3301 

64    3  34 

3313 

65  27  30 

3395 

66  51  12 

3337    ' 

W. 

18  14  85 

3oes 

19  43    3 

21  11  32 

32  40    2 

30S4  1 

tB 

w. 

17  44    2 

33« 

19    7  21 

3356 

20  30  28 

3306 

21  53  23 

Bihaut 

E. 

44    2    8 

M3a 

42  44    6 

3685 

4127    i 

40  11    2 

48  10  23 

3809  : 

E. 

52  45  25 

51  13  29 

49  41  48 

9949 

E. 

55  11  54 

53  42  52 

52  14    5 

50  43  33 

E 

E. 

63  •■«  22 

62  27  29 

61    0  58 

59  34  51 

E. 

105  24  16 

SBS8 

!03  52  33 

102  21    4 

99M 

100  49  49 

«■, 

W. 

73  46  32 

338* 

75    9    a 

3388 

76  31  31 

3407 

77  53  30 

W. 

30    1  41 

310S 

31  29  44 

3110 

32  57  41 

34  25  32 
32  49  54 

^Jl 

w. 

28  45    2 

3«8 

30    6  49 

31  28  26 

3443 

3451 

E. 

40  36  48 

39    6  45 

37  36  54 

36    7  15 

E. 

43  26  26 

41  59  16 

3159 

40  32  18 

39    5  31 

S 

E. 

52  30  10 

3385 

51     6  28 

3349 

49  43  13 

48  20  26 

3397  ' 

E. 

93  16  4b 

91  46  45 

90  16  54 

309G 

88  47  13 

W. 

84  42    9 

3M8 

86    3  31 

3453 

87  24  48 

3458 

88  45  59 

3M 

W. 

41  43  1(> 

43  10  34 

44  37  47 

46    4  56 

IB 

w. 

39  35  12 

40  55  55 

42  16  33 

3499 

43  37    6 

m 

E. 

28  41  50 

3089 

37  13  18 

25  44  56 

84  16  45 

E. 

31  M  12 

3916 

30  28  24 

3396 

29    a  46 

3933 

27  37  16 

3940 

ietis 

E. 

81  20  58 

79  52    5 

78  23  18 

3073 

76  54  3b 

^, 

XIT. 
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• 

GREElsiWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

k 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnieht. 

of 

XVh. 

of 

XVJJlh 

of 

XXfii. 

of 

I 

Poeition. 

^j 

Diff. 

Diff. 

Diff. 

Diff. 

Pollux 

W. 

O         /       ;» 

63  42    6 

2906 

65  30  21 

9907 

O           /         /» 

67  18  38 

9906 

o        t      n 

69    6  56 

9906 

Regulus 

W. 

26  43  43 

S198 

28  32  13 

9197 

30  20  45 

9i97 

32    9  17 

9196 

Sun 

E. 

45    0    7 

9543 

43  19  53 

9543 

41  39  40 

9545 

39  59  30 

.  9548 

2 

Pollux 

W. 

78    8  20 

9919 

79  56  30 

9914 

81  44  37 

9917 

83  32  39 

9990 

Regulus 

W. 

41  11  48 

9903 

43    0  11 

9905 

44  48  31 

9908 

46  36  46 

9919 

1 

Sun 

E. 

31  40    0 

9576 

30    0  32 

9585 

28  21  16 

9596 

26  42  15 

9609 

3 

Pollux 

W. 

92  31  18 

9945 

94  18  39 

9951 

96    5  50 

9958 

97  52  51 

9966 

Regulus 

W. 

55  36  29 

9937 

-57  24    2 

9943 

59  11  26 

9949 

60  58  40 

9958 

7 

Sun 

W. 

33  38  12 

3090 

35    8    0 

3034 

36  37  31 

3047 

38    6  46 

3061 

a  Aquils 

E. 

51  58  46 

3918 

50  45  44 

3997 

49  34    1^ 

4080 

48  23  40 

4169 

Foiualhaut 

E. 

72  32  26 

9969 

71     1  35 

9999 

69  31  12 

3015 

68     1  18 

3039 

1 

Saturn 

E. 

84  28  10 

9696 

82  49  50 

9649 

81  11  52 

9657 

79  34  15 

9673 

Mara 

E. 

85  57  16 

9753 

84  21  47 

9769 

82  46  39 

9785 

81  M  52 

9809 

a  Pegasi 

E. 

94    7  25 

9896 

92  33  31 

9840 

90  59  55 

9855 

89  26  39 

9871 

8 

Sun 

W. 

45  28  35 

3134 

46  56    3 

3148 

48  23  14 

3163 

49  50    7 

3178 

Fomalhaut 

E. 

60  39  28 

3171 

59  12  44 

3900 

57  46  35 

:mo 

56  21     1 

3969 

Saturn 

E. 

71  31  22 

9750 

69  55  49 

9765 

68  20  35 

9780 

66  45  41 

9795 

Mare 

E. 

73  23  15 

98a3 

71  5a  34 

9896 

70  18  12 

9913 

68  46  10 

9999 

a  Pegasi 

E. 

81  45  23 

9959 

80  14  10 

9969 

78  43  18 

9985 

77  12  47 

3003 

9 

Sun 

W. 

57    0  12 

3949 

58  25  23 

3969 

59  50  19 

3976 

61  14  59 

3988 

Fomalhaut 

E. 

49  23    2 

Ofrt 

48    1  35 

3486 

46  40  55 

3531 

45  21    5 

3579  1 

Satiun 

E. 

58  55  55 

9866 

57  22  52 

9879 

55  50    6 

9899 

54  17  37 

9905 

Mars 

E. 

61  10  49 

3003 

59  40  40 

3017 

58  10  48 

3030 

56  41  13 

3043 

a  Pegasi 

E. 

69  45  35 

3091 

68  17  14 

3108 

66  49  14 

3197 

65  21  37 

3145 

10 

Sun 

W. 

68  14  41 

3348 

69  37  57 

3359 

71     1    0 

3369 

72  23  52 

3379 

Jupiter 

W. 

24    8  31 

3087 

25  36  56 

3091 

27    5  17 

3096 

28  33  32 

3101 

Venus 

W. 

23  16    6 

3387 

24  38  37 

3396 

26    0  56 

3407 

27  23    5 

3417 

Fomalhaut 

E. 

38  56    9 

3879 

37  42  28 

3955 

36  30    4 

4039 

35  19    3 

4139 

; 

Saturn 

E. 

46  39  12 

9965 

45    8  16 

9976 

43  37  33 

9987 

42    7    4 

9997 

1 

Mars 

E. 

49  17  16 

3105 

47  49  13 

3117 

46  21  24 

3198 

44  53  48 

3139 

n  Pegasi 

E, 

58    9    7 

3941 

56  43  46 

3969 

55  18  50 

3389 

53  54  18 

3303 

a  Arietis 

E. 

99  18  47 

9971 

97  47  58 

9981 

96  17  22 

9991 

94  46  58 

3001 

11 

Sun 

W. 

79  15  30 

3499 

80  37  22 

3430 

81  59    5 

3436 

83  20  41 

3443 

Jupiter 

W. 

35  53  16 

3196 

37  20  54 

3130 

38  48  27 

3135 

40  15  54 

3139 

1 

Venus 

W. 

34  11  13 

3458 

35  32  24 

3465 

36  53  27 

3471 

38  14  23 

3478 

Saturn 

E. 

34  37  48 

3046 

33    8  32 

3055 

31  39  27 

3064 

30  10  33 

3073 

Mare 

E. 

37  38  55 

3186 

36  12  29 

3195 

34  46  14 

3903 

S3  20    8 

3911 

a  Pegasi 

E. 

46  58    6 

3493 

45  36  16 

3459 

44  14  58 

3489 

42  54  14 

3519 

a  Arietis 

E. 

87  17  41 

3040 

85  48  18 

3047 

84  19    4 

3053 

82  49  57 

3060 

12 

Sun 

W. 

90    7    6 

3465 

91  28    9 

3469 

92  49    8 

3471 

94  10    5 

3473 

Jupiter 

W. 

47  32    2 

3155 

48  59    5 

3157 

50  26    6 

3158 

51  53    5 

3160 

Venus 

W. 

44  57  34 

3500 

46  17  58 

3509 

47  38  20 

3505 

48  58  39 

3506 

Saturn 

E. 

22  48  45 

3118 

21  20  57 

3130 

19  53  24 

3143 

18  26    7 

3158 

Mare 

E. 

26  11  54 

3947 

24  46  41 

3955 

23  21  37 

3969 

21  56  41 

3970 

a  Arietis 

E. 

75  25  59 

3089 

73  57  27 

3064 

72  28  58 

3087 

71     0  33 

3089 
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XV. 


. 

GREENWICH  MEAN  TIME. 

i 

1 

1 

• 

LUNAE  DISTANCES. 

h 

Star's  Name 

P.L. 

V         ..•« 

P.L. 

P.L. 

P.L. 

aiid 

Noon. 

of 

IIP>. 

of 

V|h. 

of 

Kb. 

of 

13 

Poaition. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

95  30  59 

3474 

O           /        // 

96  51  52 

3476 

O           /        // 

98  12  43 

3476 

O           1        it 

99  33  34 

3476 

Jupiter 

W. 

53  20    2 

3160 

54  46  59 

3161 

56  13  55 

3160 

57  40  52 

3160  ' 

Venus 

w. 

50  18  57 

3507 

51  39  13 

3607 

52  59  29 

3508 

54  19  44 

3507  , 

a  Aquilee 

w. 

38  54  14 

&550 

39  44  17 

5401 

40  36  11 

5960 

41  29  48 

5190 

a  Arietis 

E. 

69  32  10 

3091 

68    3  49 

309S 

66  35  30 

3099 

65    7  11 

3003  1 

14 

Sun 

W. 

106  16    1 

3468 

107  39    1 

3465 

109    0    4 

3468 

110  21  11 

1 
3457 

Jupiter 

W. 

64  55  57 

3150 

66  23    6 

3146 

67  50  20 

3143 

69  17  38 

3138  ' 

VeuuB 

W. 

61     1  20 

3497 

62  21  47 

3484 

63  42  18 

3480 

65    2  531 

34«S  , 

a  Ai^uiloB 

W. 

46  20  19 

4630 

47  22  18 

4553 

48  25  24 

4489 

49  29  32 

4415 

a  Arietis 

E. 

57  45  34 

3088 

56  17  10 

3087 

54  48  44 

3084 

53  20  15 

3081    1 

Aldebaran 

E. 

89  37  12 

3135 

88    9  45 

3139 

86  42  14 

3198 

85  14  39 

3135 

1 

15 

Sun 

W. 

117    8    4 

3431 

118  29  45 

3494 

119  51  34 

3417 

121  13  31 

3410 

Jupiter 

W. 

76  35  38 

3110 

78    3  35 

3104 

79  31  40 

3097 

80  59  53 

3069 

Venus 

W. 

n  47  19 

3455 

73    8  33 

3447 

74  29  56 

3440 

75  51  27 

3431   \ 

a  Aquilie 

W. 

55    4  10 

4140 

56  13  33 

4085 

57  23  40 

4053 

58  34  27 

4019  , 

a  Arietis 

E. 

45  56  47 

9068 

44  27  51 

3057 

42^8  49 

3053 

41  29  42 

3048 

Aldebaran 

E. 

77  55  30 

3101 

76  27  22 

3096 

74  59    8 

3090 

73  30  46 

3084   1 

16 

Sun 

W. 

128    5  25 

3368 

129  28  17 

3360 

130  51  19 

3351 

132  14  32 

3348 

Jupiter 

W. 

88  23  26 

3047 

89  52  41 

3037 

91  22    8 

3038 

92  51  46 

3018 

Venus 

W. 

82  41  32 

3385 

84    4    6 

3375 

85  26  51 

3364 

86  49  49 

3353 

a  Aquilee 

W. 

64  37  51 

3838 

65  52  14 

3808 

67    7    8 

3779 

68  22  32 

3751 

Saturn 

W. 

19  27  41 

3034 

20  57  12 

3015 

22  27    6 

9998 

23  57  21 

9989  ' 

Aldebaran 

E. 

m  7  1 

3051 

64  37  51 

3043 

63    8  32 

3036 

61  39    4 

3030 

1 

17 

Jupiter 

W. 

100  23  11 

9964 

101  54    9 

9954 

103  25  20 

9949 

104  56  46 

9990 

Venus 

W. 

93  47  .55 

3994 

95  12  14 

3989 

96  36  47 

3968 

98    1  35 

3856 

a  AquiliB 

W. 

74  46  23 

3631 

76    4  24 

3609 

77  22  49 

3588 

78  41  36 

3569 

Fomalfaaut 

W. 

48  27  45 

3450 

49  48  55 

3493 

51  10  46 

3387 

52  33  17 

.'054 

Saturn 

W. 

31  33  19 

9911 

33    5  24 

9888 

34  37  46 

9884 

36  10  25 

9830 

a  Pegasi 

W. 

27  17  20 

3990 

28  29    1 

3680 

29  42  41 

3777 

30  58    7 

3687 

Mai's 

w. 

26  11  51 

3068 

27  40  40 

3053 

29    9  47 

3038 

30  39  12 

3085 

Aldebaran 

E. 

54    9  34 

9994 

52  39  14 

9987 

51    8  45 

9981 

49  38    9 

S975 

Id 

Fomalhaut 

W. 

59  34  49 

3911 

61    0  45 

3186 

62  27  11 

3163 

63  54    5 

3130 

Satuni 

W. 

43  57  57 

9805 

45  32  18 

9799 

47    6  57 

9778 

48  41  53 

9766 

Mars 

W. 

38  10  35 

9956 

39  41  43 

9943 

41  13    7 

9930 

42  44  48 

9916 

a  PetfiiRi 
Aldebaran 

W. 

37  36  32 

3353 

38  59  42 

3304 

40  23  49 

3358 

41  48  50 

3915 

E. 

42    3  31 

9956 

40  32  23 

9954 

39    1  13 

9956 

37  30    4 

9957  ; 

Pollux 

E. 

83  56  4] 

9796 

82  22    8 

9785 

80  47  20 

9779 

79  12  16 

8700 

19 

Fomalhaut 

W. 

71  15  15 

3036 

72  44  43 

3018 

74  14  33 

3001 

75  44  45 

8984 

Saturn 

W. 

56  40  46 

9701 

58  17  24 

9689 

59  54  18 

9677 

61  31  29 

3664  j 

Mars 

W. 

50  27  30 

3850 

52    0  53 

9838 

53  34  32 

9835 

55    8  28 

9811 

a  Pegnsi 

W. 

49    5  26 

3043 

50  34  45 

3014 

52    4  40 

8988 

53  35    8 

8909 

Pollux 

E. 

71  12  50 

9696 

69  36    8 

9687 

67  59  10 

8675 

66  21  56 

8683  . 

Regulus 

E. 

108    5  46 

9688 

106  28  50 

9676 

104  51  38 

9663 

103  14    9 

9658  ! 

1 

20 

Fomalhaut 

W. 

83  20  45 

9009 

84  52  52 

9886 

86  25  16 

3884 

87  57  55 

8873 

Saturn 

W. 

69  41  a3 

9604 

71  20  22 

9583 

72  59  27 

3589 

74  38  47 

8571 

Mars 

W. 

63    2  14 

9750 

64  37  47 

9738 

66  13  36 

9797 

67  49  40 

3716  , 

1 

XTI. 
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lOT 


GREENWICH  MEAN  TIME. 

LUNAB  DT»TANGES. 

y 

star's  Name 

P.L. 

P.L. 

P.L, 

P.L. 

^1 

and 

Midnight. 

of 

xvi>. 

of 

XVffHi. 

of 

XXIh. 

of 

13 

FoBiUon. 

o 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

100  54' 25 

3476 

102  15  16 

3474 

O    _   /        /' 

103  36    9 

3478 

104  57    i 

3471 

Jupiter 

W. 

59    7  49 

3159 

60  34  47 

.   3157 

62    1  48 

3155 

63  28  51 

3153 

VenuB 

W. 

55  40    0 

3606 

57    0  17 

3505 

58  20  36 

3503 

59  40  57 

3501 

a  AquilsB 

W. 

42  25    3 

5018 

43  21  49 

4905 

44  20    0 

4805 

45  19  32 

4715 

a  Arietis 

E. 

63  38  5^ 

3063 

62  10  35 

3099 

60  42  16 

3091 

59  13  56 

30tfD 

14 

Sun 

W. 

111  42  23 

3453 

113    3  40 

3448 

114  25    2 

3443 

115  46  30 

3438 

Jupiter 

W. 

70  45    2 

8133 

72  12  31 

3188 

73  40    7 

3193 

75    7  49 

3117 

Venus 

W. 

66  23  34 

3460 

67  44  20 

3474 

69    5  13 

3469 

70  26  12 

3403 

a  AquilflB 

W. 

50  34  40 

4358 

51  40  45 

4893 

52  47  44 

4939 

53  55  33 

4188 

a  Arietis 

E. 

51  51  42 

3076 

50  23    5 

3074 

48  54  24 

30f0 

47  25  38     3066  1 

Aldebarau 

E. 

83  47    0 

3181 

82  19  16 

3116 

80  51  26 

3119 

79  23  31 

3107 

15 

Sun 

W. 

122  35  36 

3408 

123  57  50 

3895 

125  20  12 

3367 

126  42  43 

3378 

Jupiter 

W. 

82  28  16 

3068 

83  56  48 

3073 

a5  25  30 

3065 

86  54  23 

3056 

Venus 

W. 

77  13    8 

3483 

78  34  58 

3414 

79  56  59 

3405 

81  19  10 

3395 

a  AquiliB 
a  Anetis 

W. 

59  45  55 

3673 

60  58    1 

3087 

62  10  43 

3903 

63  24    0 

3880 

£. 

40    0  29 

3043 

38  31  10 

3039 

37    1  45 

3034 

35  32  14 

3030 

Aldebarau 

E. 

72    2  17 

3076 

70  33  40 

3071 

69    4  55 

3065 

67  36    2 

3058 

16 

Sun 

W. 

133  37  55 

3338 

135    1  29 

3383 

136  25  15 

3313 

137  49  12 

3303 

Jupiter 

W. 

94  21  37 

3006 

95  51  40 

8007 

97  21  57 

9966 

98  52  27 

9975 

Venus 

W. 

88  12  59 

3341 

89  36  23 

3830 

91    0    0 

3318 

92  23  51 

3306 

a  Aqnils 

W. 

69  38  25 

3795 

70  54  46 

3700 

72  11  33 

3676 

73  28  46 

365;) 

Saturn 

W. 

25  27  56 

8997 

26  58  50 

8953 

28  30    2 

9939 

30    1  32 

9995 

Aldebaran 

E. 

60    9  26 

3089 

58  39  43 

3015 

57    9  49 

3068 

55  39  46 

3001 

17 

Jupiter 

W. 

106  28  27 

8918 

108    0  23 

S906 

109  32  34 

8894 

111    5    0 

9889 

Venus 

W. 

99  26  39 

3B49 

100  51  58 

3999 

102  17  33 

3816 

103  43  23 

3909 

a  AquilcB 

W. 

80    044 

3550 

81  20  13 

3588 

82  40    2 

3515 

84    0  10 

3499 

Fomalhaut 

W. 

53  56  26 

388S 

55  20  11 

3993 

56  44  31 

3965 

58    924 

3937 

Saturn 

W. 

37  43  22 

8857 

39  16  36 

9645 

40  50    6 

9831 

42  23  53 

9818 

a  Pegasi 

w. 

32  15    8 

3606 

33  33  36 

3633 

34  53  24 

3466 

36  14  24 

3406 

Mars 

w. 

32    8  54 

son 

33  38  53 

9997 

35    9  10 

9983 

36  39  44 

9969 

Aldebaran 

£• 

48    7  25 

8909 

46  96  34 

9905 

45    538 

9969 

43  34  37 

9068 

IB 

Fomalhaut 

W. 

65  21  27 

3117 

66  49  16 

3096 

68  17  31 

3075 

69  46  11 

3066 

Saturn 

W. 

50  17    5 

97S8 

51  52  34 

9740 

53  28  21 

9797 

56    4  25 

9714 

Mars 

W. 

44  16  47 

9908 

45  49    2 

9889 

47  21  35 

8876 

48  54  24 

9863 

aPeffasi 
Aldebaran 

W. 

43  14  41 

3176 

44  41  19 

3140 

46    8  40 

3105 

47  36  43 

3073 

E. 

35  58  57 

8061 

34  27  55 

9968 

32  57    2 

9977 

31  26  21 

9990 

Pollux 

E. 

77  36  55 

8747 

76    1  18 

9735 

74  25  25 

9793 

72  49  16 

9710 

19 

Fomalhaut 

W. 

77  15  18 

8068 

78  46  11 

9D58 

80  17  24 

9938 

81  48  55 

9993 

Saturn 

W. 

63    8  57 

8068 

64  46  42 

9640 

66  24  43 

9688 

68    3    0 

9616 

Mars 

w. 

56  42  41 

8799 

58  17  10 

8787 

59  51  55 

9775 

61  36  56 

9769 

a  Pegasi 

w. 

55    6    9 

8098 

56  37  40 

9915 

58    9  40 

8893 

59^    8 

9873 

Pollux 

E. 

64  44  27 

8651 

63    6  41 

9640 

61  28  40 

9099 

59  50  24 

9617 

Regulus 

E. 

101  36  24 

8640 

99  58  23 

9698 

96  20    6 

9616 

96  41  33 

9604 

ao 

Fomalhaut 

W. 

89  30  49 

8808 

91    3  57 

8851 

92  37  19 

9849 

94  10  53 

9888 

Saturn 

W. 

76  18  22 

9060 

77  58  12 

8646 

79  38  18 

8538 

81  16  38 

9596 

Mars 

W. 

69  25  59 

9764 

71    2  33 

8606 

72  30  22 

9683 

74  16  25 

9679 

198 
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XVII. 


GREENWICH  MEAN  TIME. 

1 
LUNAR  DISTANCES. 

1 

20 

star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

Tllh 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 
Diff. 

IXh. 

1 

P.L. 

of      1 
Diff. 

1 

a  Pegafli 

Pollux 

Reguliis 

W. 

E. 

E. 

O           /        // 

61  15    2 
58  ]1  52 
95    2  44 

S85Q 
3606 
3593 

O           /         /' 

62  48  22 
56  33    5 
93  23  39 

9633 
8595 
8583 

64  22    7 
54  54    3 
91  44  19 

3815 
9585 
2570 

O           1          h 

65  56  15 
5:3  14  47 
90    4  43 

9798 
9574 
3559 

21 

Fomalhaut 

Satuni 

Mars 

a  Pegasi 

a  Arietis 

Pollux 

ReguluB 

W. 

W. 

W. 

W. 

W. 

E. 

£. 

95  44  38 
82  59  12 
75  53  42 
73  52  ]9 
30  35  2.3 
44  54  58 
81  43    1 

3835 
3518 
3663 
8739 
2575 
3587 
8507 

97  18  34 
84  40    0 
77  31  13 
75  28  30 
32  14  52 
43  14  22 
80    1  57 

3818 
8509 
8658 
9709 
9560 
2518 
9497 

98  52  39 
86  21     1 
79    8  57 

77  4  58 
33  54  42 
41  33  34 

78  20  40 

2811 
3499 
8649 
9696 
3545 
3510 
9487 

100  26  52' 
88    2  16 
80  46  55 
78  41  43 
35  34  53 
39  52  34 
76  39    9 

9805 
9489 
9633 
3684 
S531 
9509 
9479 

22 

a  Arietis 

Pollux 

Regulus 

W. 

E. 

E. 

44    0  17 
31  25  10 

68    8  27 

3473 
8473 
3436 

45  42    9 
29  43  18 
66  25  43 

9469 
9469 
2498 

47  24  15 
28     1  21 
64  42  48 

3453 
3466 
9430 

49    6  34 
26  19  20 
62  59  42 

9444 
94® 
9413 

23 

a  Anetis 
Aldebarau 
Regulus 
Spica 

W. 
W. 
E. 
E. 

57  41    8 

27  23  40 

54  21  46 

108  23  40 

8405 
3739 
3361 
8384 

59  24  35 

28  59  50 

52  37  44 

106  39  42 

9399 
8681 
8375 
8378 

61     8  11 

30  36  55 

50  53  3S 

104  55  35 

8393 
8646 
9370 
9373 

62  51  56 

32  14  48 

49    9  15 

103  11  21 

9387 
9615 
9364 

9367 

24 

a  Arietis 
Aldebaran 
Regulus 
Spica 

Sun 

W. 

W. 

E. 

E. 

E. 

71  32  41 
40  33    4 
40  25  59 
94  2S  23 
134  30  37 

8369 
8510 
8343 
8345 
8701 

73  17  11 
42  14    4 
38  41    2 
92  43  29 
132  53  58 

8358 
3485 
8339 
3341 
3695 

75    1  46 
43  55  24 
36  55  59 
90  58  29 
131  17  12 

9354 

9489 
9335 
9337 
9690 

76  46  27 
45  37    3 
35  10  51 
89  13  24 
129  40  19 

8350 
34T0 
9339 
8334 

9685 

25 

a  Arietis 

Aldebaran 

Spica 

Sun 

W, 
W. 
E. 
E. 

85  31    6 

54    8  58 

80  26  53 

121  34  23 

3335 
8436 
8391 
8666 

87  16  14 

55  51  56 

78  41  24 

119  56  57 

8333 
8419 
8318 
8663 

• 

89    1  25 

57  35    4 

76  55  51 

118  19  26 

9331 
3413 
8316 
8660 

90  46  39 

59  18  20 

75  10  15 

116  41  52 

9330  ' 
2408  1 
S3I5 
9657  1 

26 

Aldebaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

67  56  24 

24  54  22 

66  2J  42 

108  33  13 

8387 
8355 
8308 
8647 

69  40  17 

26  39    1 

64  35  54 

106  55  22 

8384 
8348 
3307 
8646 

71  24  14 

28  23  50 

62  50    5 

105  17  29 

8383 
8343 
3307 
8645 

73    8  14 

30    8  47, 

61     4  15' 

103  39  35 

1 
9380 

8338 

9306  , 

9643 

27 

Aldebaran 

Pollux 

Spica 

Suif 

W. 
W. 
E. 
E. 

81  48  55 
38  54  57 
52  14  56 
95  29  46 

8373 
3394 
9305 
8640 

83  33    8 
40  40  22 
50  29    4 
93  51  46 

93rd 
9393 
9305 
9641 

85  17  22 
42  25  50 
48  43  12 
92  13  47 

8373 
8330 
8306 
3641 

87     1  36 
44  11  20, 
46  57  21' 
90  35  48 

9379 
9330   1 
9306 
9641 

28 

Pollux 
spica 

Sun 

W. 

E. 

E. 

52  59    4 

38    8  20 
82  25  58 

• 

8317 
8311 
3644 

54  44  38 
36  22  37 
80  48    3 

9317 
9313 
8645 

56  30  12 
34  36  56 
79  10    9 

8318 
8315 
9646 

58  15  45 
32  51  18 
77  32  17 

9319   1 
9316 
9648  1 

29 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

67    3  11 
30    4  33 
69  23  30 

8384 
8314 
8657 

68  48  35 
31  50  12 
67  45  52 

8396 
8316 
S660 

70  33  57 
33  35  48 

66    8  18 

9338 

9318 
9663 

72  19  16 
35  21  21 
64  30  48 

9330   ' 

9390 

9665 

30 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

81    5    3 
44    8  17 
56  24  18 

9348 
8333 
8683 

82  50    1 
45  53  29 
54  47  15 

9345 
9336 
9687 

84  34  55 

47  38  36 
.  53  10  18 

9348 
9339 
9699 

86  19  44 
49  23  38 
51  33  27 

835S 
9343 
9696 

XVIII. 
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GREENWICH  MEAN  TIME. 

/ 

LUNAR  DISTANCES. 

i4 

Star's  Kama 

P.L. 

P.L 

P.L. 

P.L. 

20 

and 

Midnight. 

of 

XVh- 

of 

XVfflh. 

of 

XXIh. 

of 

Positiou. 

^7 

DIff. 

Diff. 

Diff. 

DHL 

a  PegaBi 

W. 

O           /         // 

67  30  46 

S781 

O           If 

69    5  39 

9765 

O           1        II 

70  40  53 

9750 

72  16  27 

9736 

Pollux 

E. 

51  35  16 

9564 

49  55  31 

9554 

48  15  33 

9545 

46  35  22 

9535 

Regulus 

E. 

88  24  52 

9548 

86  44  46 

9538 

85    4  26 

9597 

83  23  51 

9517 

21 

Fouialhaut 

W. 

102    1  13 

9801 

ia3  35  40 

9797 

105  10  12 

9794 

106  44  48 

9799 

Saturn 

W. 

89  43  44 

9481 

91  25  24 

9479 

93    7  17 

9463 

94  49  22 

9455 

Mars 

W. 

82  25    5 

9694 

84    3  28 

9615 

85  42    3 

9606 

87  20  50 

9597 

a  Pegasi 

W. 

80  18  44 

9673 

81  56    0 

9663 

83  33  30 

9653 

85  11  13 

9643 

a  Arietis 

W. 

37  15  23 

9518 

38  56  11 

9505 

40  37  17 

9494 

42  18  39 

9489 

Pollux 

E. 

38  11  24 

9495 

:%  30    4 

OdAfl 

SBtOO 

34  48  34 

9489 

33    6  56 

9477 

ReguluB 

E. 

74  57  26 

9470 

73  15  30 

9460 

71  as  21 

9459 

69  51    0 

9443 

22 

a  Arietis 

W. 

50  49    6 

9436 

52  31  50 

9498 

54  14  45 

9490 

55  57  51 

9419 

PoUux 

E. 

24  37  18 

9465 

22  55  16 

9468 

21  13  18 

9473 

19  31  27 

9481 

Regulus 

E. 

61  16  26 

9406 

59  33    0 

9400 

57  49  25 

9393 

56    5  40 

9387 

23 

a  Arietis 

W. 

64  35  50 

9381 

66  19  52 

9376 

68    4    1 

9371 

69  48  18 

9366 

Aldebaran 

W. 

33  53  22 

9588 

35  32  33 

9565 

37  12  16 

9545 

38  52  27 

9596 

Reffulus 

E. 

47  24  49 

9359 

45  40  16 

9355 

43  55  37 

9350 

42  10  51 

9346 

Spica 

E. 

101  26  59 

9369 

99  42  30 

9357 

97  57  54 

3353 

96  13  12 

9348 

•>4 

a  Arietis 

W. 

78  31  14 

9346 

80  16    6 

9344 

82    1    2 

9341 

83  46    2 

9338 

Aldebaran 

W. 

47  18  58 

9459 

49    1    9 

9450 

50  43  33 

9441 

52  26  10 

9433 

Regius 
Spica 

K. 

33  25  38 

9399 

31  40  21 

9396 

29  54  59 

9394 

28    9  34 

9391 

E. 

87  28  14 

9331 

85  43    0 

9398 

83  57  41 

9396 

82  12  19 

9393 

Sun 

E. 

128    3  19 

9681 

126  26  13 

9677 

124  49    2 

9673 

123  11  45 

96190 

1 

25 

a  Arietis 

W. 

92  31  55 

9398 

94  17  14 

9396 

96    2  35 

9395 

97  47  58 

9394 

Aldebaran 

W. 

61     1  44 

9403 

62  45  15 

9398 

64  28  52 

9394 

66  12  35 

9390 

Spica 

E. 

73  24  37 

9313 

71  38  56 

9311 

69  53  13 

9310 

68    7  28 

3W9 

Sum 

E. 

115    4  14 

9655 

113  26  33 

9059 

111  48  49 

9650 

110  11     2 

9649 

26 

Aldebaran 

W. 

74  52  18 

9378 

76  36  24 

9376 

78  20  33 

9375 

80    4  43 

9374 

Pollux 

W. 

31  53  51 

9334 

33  39    1 

9331 

35  24  16 

9398 

37    9  35 

9396 

Spica 

E. 

59  18  24 

9306 

57  32  33 

9305 

55  46  41 

9305 

54    0  49 

9304 

Sun 

E. 

102    1  39 

9643 

100  23  42 

9649 

98  45  44 

9641 

97    7  45 

9641 

27 

Aldebaran 

W. 

88  45  51 

9S73 

90  30    5 

9373 

92  14  19 

9374 

93  58  31 

9375 

Pollux 

W. 

45  56  51 

9319 

47  42  23 

9318 

49  27  56 

9317 

51  13  30 

3317 

Spica 

E. 

45  11  30 

9307 

43  25  40 

9308 

41  39  52 

3309 

39  54    5 

9310 

Sun 

E. 

88  57  49 

9641 

87  19  50 

9649 

85  41  52 

9643 

84    3  55 

9643 

28 

Pollux 

W. 

60    1  17 

9390 

61  46  48 

9391 

63  32  17 

9399 

65  17  45 

9393 

Spica 

E. 

31    5  42 

93J9 

29  20  10 

9399 

27  34  42 

9395 

25  49  19 

9390 

Sun 

E. 

75  54  27 

9649 

74  16  39 

9651 

72  38  53 

9653 

71     1  10 

9655 

29 

Pollux 

W. 

74    4  32 

99»2 

75  49  45 

9334 

77  34  55 

9337 

79  20    1 

3339 

Regulus 

W. 

37    6  51 

9399 

38  52  18 

9395 

40  37  41 

3397 

42  23    1 

9330 

Sun 

E. 

62  53  21 

9668 

61  15  58 

9673 

59  38  40 

9675 

58    1  26 

3679 

30 

Pollux 

W. 

88    4  27 

9356 

89  49    5 

9359 

91  33  38 

t364 

93  18    5 

9368 

Regulus 

W. 

51    8  35 

9347 

52  53  26 

9350 

54  38  12 

9355 

56  22  52 

9359 

Sun 

E. 

49  56  42 

9701 

48  20    4 

9707 

46  43  34 

9713 

45    7  12 

9719 
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i 

f 

^ 

i 

o 

5 

1 

^ 

vi 

o 

o 

>> 

>, 

& 

1 

Sat. 

Stm. 

2 

Mon. 

3 

Tues. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat. 

8 

Sun. 

9 

Mon. 

10 

Tues. 

11 

Wed. 

12 

Thur. 

13 

Frid. 

14 

Sat. 

15 

Sun. 

16 

Mon. 

17 

tues. 

18 

Wed. 

19 

Thur. 

20 

Frid. 

21 

Sat. 

22 

Sun, 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Tliur. 

27 

Frid. 

28 

Sat. 

29 

Sun. 

30 

Mon. 

31 

Tues. 

32 

THE  SUN'S 


Apparent 
Right  Ascensiou. 


h      m       B 

16  31  4.31 
16  35  24.18 
18  39  44.67 

16  44  5.75 
16  48  27.40 
16  52  49.60 

16  57  12.32 

17  1  35.52 
17  5  59.16 

17  10  23.21 
17  14  47.64 
17  19  12.42 

17  23  37.50 
17  28  2.88 
17  32  28.52 

17  36  54.39 
17  41  20.45 
17  45  46.66 

17  50  13.00 
17  54  39.45 

17  59  5.97 

18  3  32.53 
18  7  59.10 
18  12  25.66 

18  16  52.17 
18  21  18.59 
18  25  44.90 

18  30  11.06 
18  34  37.04 
18  39  2.80 
18  43  28.31 


Diif.  for 
1  hoar. 


18  47  53.54   11.046 


0.813 
0.841 
0.866 

0.890 
0.913 
0.935 

0.955 
0.975 
0.992 


.009 
.034 
.039 

.051 
.063 
.073 

.081 
.089 
.095 

.099 
.103 
.105 

.107 
.106 
.105 

.102 
.098 
.092 

.086 
.078 
.069 
.058 


Apparent 
Declination. 


S.21  53'     l.'8-22!'92 


Diff.  for 
Ihonr. 


22  1  59.7 
22  10  31.9 

22  18  38.3 
22  26  18.7 
22  33  32.7 

22  40  20.3 
22  46  41.1 
22  52  34.8 

22  58     1.4 

23  3  0.8 
23    7  82.7 

23  11  37.1 
23  15  13.7 
23  18  22.2 

23  21  3.0 
23  23  15.7 
23  25    0.3 

23  26  16.7 
23  27  5.0 
23  27  25.0 

23  27  16.6 
23  26  39.9 
23  25  35  0 

23  24  1.8 
23  22  0.5 
23  19  30.9 

23  16  33.0 
23  13  7.1 
28  9  18.2 
23    4  51.5 

S.23    0    2.0 


21.87 
20.80 

19.72 
18.63 
17.53 

16.42 
15.30 
14.17 

13.04 
11.90 
10.76 

9.61 
8.45 
7.29 

6.12 
4.94 
3.77 

2.60 

1.42 

-  0.24 

-f  0.94 
2.12 
3.29 

4.47 
5.64 
6.82 

7.99 

9.16 

10.32 

11.49 

+12.64 


Semi- 
diameter. 


6  16.05 
6  16.19 
6  16.33 

6  16.46 
6  16.59 
6  16.72 

6  16.85 
6  16.97 
6  17.09 

6  17.21 
6  17.32 
6  17.43 

6  17.53 
6  17.63 
6  17.72 

6  17.81 
6  17.89 
6  17.97 

6  18.04 
6  18.10 
6  18.16 

6  18.21 
6  18.25 
6  18.29 

6  18.32 
6  18.35 
6  18.37 

6  18.38 
6  18.39 
6  18.40 
6  18.40 


Sidereal 
Time 
of  tlie 
Semi- 
diameter 
paaaing 

the 
Merid- 
ian. 


70.34 
70.42 
70.50 

70.58 
70.66 
70.73 

70.80 
70.86 
70.92 

70.98 
71.03 
71.08 

71.12 
71.16 
71.19 

71.22 
71.25 
71.27 

71.29 
71.30 
71.31 

71.31 
71.31 
71.30 

71.29 
71.27 
71.25 

71.23 
71.20 
71.17 
71.14 


Bqnation  of 

Time, 

tobe 

wubtracUd 

fr&nt 


added  to 

Apparent 

Time. 


m      8 

10  41.28 

10  18.03 

9  54.17 

9  29.71 
9  4.69 
8  39.12 

8  13.03 
7  46.45 

7  19.45 

6  52.64 
6  24.25 
5  56.14 

5  27.64 
4  58.88 
4  29.89 

4    0.67 

8  31.25 
3    1.67 

2  31.97 
2  2.17 
182.29 

1  2.37 
0  32.43 
0    2.51 


Diir.for 
1  hour. 


16  18.40    71.10 


0  27.33 
0  57.09 
126.74 

156.24 
2  25.56 

2  54.67 
8  28.52 

3  52.09 


ft 

0.955 
0.982 
1.007 


.031 
.054 
.076 

.096 
.116 
.133 

.150 
.165 
.180 

.192 
.204 
.214 

.2S» 
.329 
.235 

.239 
.243 
.245 

.247 
.246 
.245 

.242 
.238 
.232 

.226 
.218 
.200 
.198 


1.186 


N OTB.— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  subtracting  0*.19  firom  the  Sidereal  'Daub. 

'-  prefixed  to  the  hourly  change  of  deoiination,  indicates  that  south  declinations  are  Inoreasing; 

•f  indicates  that  south  declinations  we  decreasing. 
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4 

4 

8 

1 

^ 

s 

1 

1 

^ 

^ 

O 

o 

5? 

>t 

& 

s 

Sat. 

1 

Sun. 

2 

Moo. 

3 

Tues. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat. 

8 

Sun. 

9 

Mod. 

10 

Tuea. 

11 

Wed. 

12 

Thur. 

13 

Frid. 

14 

Sat. 

15 

Sun. 

16 

Mod. 

17 

Tuea. 

16 

Wed. 

19 

Thur, 

20 

Frid. 

21 

Sat. 

22 

Sun. 

23 

Mod. 

24 

Tuea. 

25 

Wed. 

26 

Thur. 

2T 

Frid. 

28 

Sat. 

29 

Sun. 

30 

Moo. 

31 

Tues. 

32 

THE  SUN'S 


Appar&ni 
Right  AaoenBion. 


m 


6  31  6.25 
6  35  26.06 
6  39  46.48 

6  44  7.49 
6  «  29.07 
6  52  51.20 

6  57  13.83 

7  1  36.96 
7  6  0.52 

7  10  24.49 
7  14  48.83 
7  19  13.53 

7  23  38.53 
7  28  3.83 
7  32  29.38 

7  36  55.16 
7  41  21.13 
7  45  47.25 

7  50  13.49 
7  54  39.85 

7  59  6.28 

8  3  32.75 
8  7  59.23 
8  12  25.70 

8  16  52.11 
8  21  18.44 
8  25  44.66 

8  30  10.73 
8  34  36.62 
8  39  2.29 
8  48  27.71 


Biff,  for 
1  boar. 


8 

0.811 
0.838 
0.863 

0.887 
0.910 
0.932 

0.952 
0.972 
0.989 


.006 
.021 
.036 

.048 
.060 
.070 

.078 
.085 
.091 

.095 
.099 
.101 

.103 
.102 
.101 

.098 
.094 
.088 

.082 
.074 
.065 
.054 


18  47  52.85    11.042 


Appartnt 
BecUnation. 


/' 


S.21  53  6.0 
22  2  3.5 
22  10  35.4 

22  18  41.5 
22  26  21.6 
22  33  35.3 

22  40  22.6 
22  46  43.1 
22  52  36.6 

22  58  3.0 

23  3  2.1 
23  7  33.8 

23  11  38.0 
23  15  14.4 
23  18  22.6 

23  21  3.4 
23  23  16.0 
23  25  0.5 

23  26  16.9 
23  27  5.1 
23  27  25.0 

23  27  16.6 
23  26  39.9 
23  25  35.0 

23  24  1.9 
23  22  0.6 
23  19  31.0 


23 
23 
23 
23 


16 

13 

9 

4 


83.3 

7.5 

13.7 

52.1 


Diff.for 
Ihoar. 


-22.91 
21.86 
20.79 

19.71 
18.62 
17.52 

16.41 
15.29 
14.16 

13.03 
11.89 
10.75 

9.60 

8.44 
7.28 

6.11 
4.94 
3.77 

2.60 

1.42 

-  0.24 

-¥  0.94 
2.12 
3.29 

4.47 
5.64 
6.82 

7.99 

9.16 

10.32 

11.48 


S.23     0    2.8+12.63 


BqiifttioDof 

Time, 

tobe 

added  to 


mbtraeted 
from 
Mean 
Time. 


m       • 

10  41.11 

10  17.86 

9  54.00 

9  29.55 
9  4.53 
8  38.95 

8  12.88 
7  46.31 
7  19.31 

6  51.90 
6  24.12 
5  55.97 

5  27.53 
4  58.79 
4  29.80 

4  0.58 
3  31.17 
3    1.60 

2  31.92 
2  2.12 
182.25 

1  2.34 
0  32.42 
0    2.51 


0  27.34 
0  57.11 
126.77 

156.28 
2  25.61 

2  54.73 

3  23.59 

8  52.17 


Diff.for 
Ihonr. 


8 

0.958 
0.982 
1.007 


.031 
.054 
.076 

.096 
.116 
.133 

.150 
.165 
.180 

.192 
.204 
.214 


.229 
.235 

.239 
.243 
.245 

.947 
.246 
.245 

.242 
.238 
.232 

.226 
.218 
.209 

.198 


1.166 


Bidenal 

Time 

or 

Right  Ascension 

of 

Mean  San. 


h     m       8 

6  41  47.36 
6  45  43.92 
6  49  40.48 

6  53  37.04 

6  57  33.60 

7  1  30.15 

7  5  26.71 
7  9  23.27 
7  13  19.83 

7  17  16.39 
7  21  12.95 
7  25    9.50 

7  29  6.06 
7  83  2.62 
7  36  59.18 

7  40  55.74 
7  44  52.30 

7  48  48.85 

7  52  45.41 

7  66  41.97 

8  0  38.53 

8  4  35.09 
8  8  31.65 
8  12  28.21 

8  16  24.77 
8  20  21.33 
8  24  17.89 

8  28  14.45 

8  32  11.01 

8  36  7.56 

8  40  4.12 


18  44    0.68 


NOTl 


-The  Semidiameter  Ik  Men  Noon  may  he  annmed  ihe  wwne  as  fhat  i»  ApparsnilbMRk 


DifL  for  1  hoar. 
+9».8565 
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111. 


AT  GEEEMWICH  MEAN  NOON. 

t 

• 

1 

• 

THE  SUN'S 

Logarithm 
of  the 

1 

O 

1 

o 

1 

Radius  Vector 
of  the 
Earth. 

DiiT.  for 
1  hoar. 

Mean  Time 

of 
Sidereal  Oh. 

f 

True  LONGITUDE. 

DiiT.  for 
1  hoar. 

LATITUDE. 

X 

V 

1 

335 

249  27  32.8 

26  38.1 

158.82 

-0.94 

9.9937056 

-86.7 

h     m   .  0 

7  17     0.83 

2 

336 

250  28  26.7 

27  31.8 

158.87 

1.01 

.9936422 

26.1 

7  13     4.92 

3 

337 

251  29  21.9 

28  26.8 

158.38 

1.03 

.9935802 

85.5 

7     9     9.01 

4 

338 

252  30  18.3 

29  23.0 

,  158.37 

1.04 

.9935197 

84.9 

7     5  13.10 

5 

339 

253  31  15.7 

30  20.2 

158.48 

1.00 

.9934605 

24.3 

7     1   17.20 

6 

340 

254  32  14.2 

31  18.5 

158.46 

0.95 

.9934027 

23.8 

6  57  21.29 

7 

341 

255  33  13.7 

32  17.8 

158.49 

0.86 

.9933463 

23.2 

6  53  25.38 

8 

342 

256  34  13.9 

33  17.9 

158.58 

0.76 

.^932914 

22.5 

6  49  29.46  i 

9 

343 

257  35  14.7 

34  18.5 

158.55 

0.64 

.9932381 

21.8 

6  45  33.54 

10 

344 

258  36  16.1 

35  19.7 

158.57 

0.51 

.9931865 

21.1 

6  41  37.63 

11 

345 

259  37  18.1 

36  21.5 

158.59 

0.37 

.9931368 

20.3 

6  37  41.72 

12 

346 

260  38  20.6 

37  23.8 

158.61 

0.24 

.9930890 

19.4 

6  33  45.81 

13 

347 

261  39  23.6 

38  26.6 

158.63 

0.13 

.9930433 

18.6 

6  29  49.90 

14 

348 

262  40  27.0 

39  29.8 

158.65 

-0.02 

.9929998 

17.7 

6  25  53.99 

15 

349 

263  41  30.8 

40  33.4 

158.67 

+0.05 

.9929586 

16.7 

6  21  58.08 

16 

350 

264  42  35.0 

41  37.4 

158.6d 

0.10 

.9929199 

15.6 

6  18    2.16 

17 

351 

265  43  39.6 

42  41.8 

152.70 

0.10 

.9928838 

14.5 

6  14    6.25 

16 

352 

266  44  44.5 

43  46.6 

158.71 

0.10 

.9928505 

13.3 

6  10  10.34 

19 

353 

267  45  49.8 

44  51.7 

158.73 

+0.04 

.9928199 

12.2 

6    6  14.43 

20 

354 

268  46  55.5 

45  57.2 

152.75 

-0.02 

.9927921 

11.0 

6    2  18.51 

21 

355 

269  48     1.7 

47    3.2 

158.77 

0.12 

.9927671 

9.9 

5  58  22.59 

22 

356 

270  49     8.5 

48    9.8 

162.79 

0.22 

.9927449 

8.7 

5  54  26.68  , 

23 

357 

271  50  15.8 

49  16.9 

152.61 

0.35 

.9927254 

7.6 

5  50  30.77  ' 

24 

358 

272  51  23.7 

50  24.6 

158.84 

0.48 

.9927086 

6.5 

5  46  34.85 

25 

359 

273  52  32.1 

51  32.8 

158.86 

0.62 

.9926944 

5.4 

5  42  38.94 

26 

360 

274  53  41.0 

52  41.5 

158.88 

0.73 

.9926828 

4.3 

5  38  43.03 

27 

361 

275  54  50.3 

53  50.6 

158.90 

0.83 

.9926737 

3.3 

5  34  47.12 

28 

362 

276  56    0.1 

55    0.2 

158.98 

0.92 

.9926668 

2.4 

5  30  51.20 

29 

363 

277  57  10.4 

56  10.3 

158.94 

0.97 

.9926620 

1.5 

5  26  55.29 

30 

364 

278  58  21.1 

57  20.8 

158.95 

1.01 

.9926593 

-0.7 

5  22  59.38 

31 

365 

279  59  32.1 

58  31.6 

152.96 

1.01 

.9926585 

0.0 

5  19    3.47 

32 

366 

280  60  43.3 

59  42.6 

153.97 

-0.97 

9.9926595 

+  0.8 

5  15    7.55 

NOTB:  A 

oorrosponds  to  the  trt 

M  equlDOX  of  tJ 

lie  date,  A' 

to  the  mean  e< 

quinoz  of  Jaaaai 

ryOd. 

VMS,  for  1  hoar. 
— 9»,8896 

IT. 
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GREENWICH  MEAN  TIME. 

* 

5 

a 

THE 

MOON'S 

1 

Day  of  the  Moi 

SBMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Noon. 

Midnight. 

Noon. 

58  40.1 
58  19.1 
57  52.6 

Diff.  for 
1  liour. 

Midnight. 

Diff.  for 
1  hour. 

1 

Diff.  for 
1  hour. 

Noon. 

1 

2 
3 

16    0.9 
15  55.2 
15  48.0 

15  58.3 
15  51.8 
15  43.9 

// 
-0.7() 

0.1)9 

1.21 

58  30.3 
58     6.5 
57  37.5 

-o'.'ss 
1.11 

1.30 

h       m 

21  33.0 

22  27.0 

23  23.4 

m 
S.19 

2.31 

2.39 

d 

26.1 
27.1 
28.1 

4 
5 
6 

15  39.5 
15  30.1 
15  20.3 

15  34.9 
15  25.2 
15  15.5 

57  21.4 
56  46.9 
56  11.0 

1.38 
1.46 
1.49 

57     4.5 
56  29.0 
55  53.3 

1.44 
1.50 
1.45 

6 

0  20.9 

1  17.5 

2.39 
2.31 

29.1 
0.6 

1.6 

1 

7 

8 
9 

15  10.8 
15    2.4 
14  55.5 

15     6.5 

14  58.7 
14  52.8 

55  36.2 
55     5.0 
54  39.6 

1.39 
1.20 
0.91 

55  20.0 
54  51.4 
54  29.8 

1.30 
1.06 
0.73 

2  11.4 

3  1.6 
3  47.9 

2.17 
2.00 
1.85 

2.6 
3.6 
4.6 

10 
11 
12 

14  50.7 
14  48.4 
14  49.0 

14  49.2 
14  48.3 
14  50.3 

54  22.1 
54  13.8 
54  15.7 

0..54 
-0.14 
+0.30 

54  16.7 
54  13.5 
54  20.6 

0.37 
+0.08 
-0.52 

4  30.9 

5  11.5 
5  50.8 

1.73 
1.66 
J. 63 

5.6  . 

6.6 

7.6 

13 
14 
15 

14  52.4 

14  58.6 

15  7.3 

14  55.1 

15  2.7 
15  12.5 

54  28.2 

54  51.0 

55  23.1 

0.74 
1.15 
1.51 

54  38.4 

55  6.0 
55  42.1 

0.95 
1.34 
1.65 

6  30.1 

7  10.6 
7  53.4 

1.65 
1.73 
1.85 

8.6 

9.6 

10.6 

16 
17 

18 

15  18.0 
15  30.3 
15  42.9 

15  24.0 
15  36.6 
15  49.0 

56     2.7 

56  47.4 

57  33.9 

1.78 
1.93 
1.92 

56  24.6 

57  10.7 
57  56.6 

1.87 
1.94 
1.86 

8  39.8 

9  309 
10  26.9 

2.03 
2.24 
2.44 

11.6 
12.6 
13.6 

19 

20 

:  21 

15  55.0 

16  5.5 
16  13.7 

16    0.5 
16  10.0 
16  16.6 

58  18.3 

58  57.0 

59  26.8 

1.75 
1.44 
1.02 

58  38.6 

59  13.2 
59  37.5 

1.62 
1.24 

0.78 

11  27.1 

12  29.3 

13  30.7 

2.57 
2.59 
2.50 

14.6 
15.6 
16.6  • 

22 
23 
24 

16  18.7 
16  20.6 
16  19.5 

16  20.0 
16  20.3 
16  18.0 

59  45.4 
59  52.2 
59  48.1 

0.53 
+0.05 
-0.37 

59  50.2 
59  51.4 
59  42.5 

+0.28 

-0.17 

0.55 

14  29.1 

15  23.6 

16  14.7 

2.35 
2.19 
2.06 

17.6 
18.6 
19.6 

25 
26 
27 

16  15.9 
16  10.5 
16    4.0 

16  13.4 
16     7.4 
16    0.5 

59  35.0 
59  15.3 
58  51.4 

0.70 
0.92 
1.06 

59  25.8 
59     3.8 
58  38.4 

0.82 
1.00 
1.10 

17     3.4 

17  51.0 

18  39.0 

2.00 
1.98 
2.03 

20.6 
21.6 
22.6 

28 
29 
30 
31 

15  56.8 
15  49.3 
15  41.5 
15  33.7 

15  53.1 
15  45.4 
15  37.6 
15  29.8 

58  25.0 
57  57.3 
57  28.9 
57     0.2 

1.13 
1.17 
1.19 
1.20 

58  11.3 
57  43.2 
57  14.6 
56  45.7 

1.16 
1.19 
1.20 
1.21 

19  28.6 

20  20.5 

21  14.9 

22  11.1 

2.11 
2.22 
2.31 
2.35 

23.6 
24.6 
25.6 
26.6 

32 

15  25.8 

15  21.9 

56  31.2 

-1.21 

56  16.7 

-1.20 

23    7.4 

2.34 

27.6 
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V. 


• 

GREE^WIOH  MEAN  TIME. 

• 

1 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AeoensioD. 

Diff. 
forlm. 

Deolinatioii. 

Biff, 
ior  1  m. 

Hour. 

Bight  Ascension. 

Difll 
for  1  m. 

Declination. 

Diff. 
fbrlm. 

1 

SATURDAY  1. 

MONDAV:  3. 

h    m      ■ 

■ 

_          O         /          // 

It 

h     m      s 

B 

O         1          II 

tt 

0 

13  30  18.76 

8.1889 

S.14    9  19.9 

14.938 

0 

15  20    7.93 

9.3901 

8.23  35    7.1 

6je» 

1 

13  32  30.04 

9.1900 

14  23  31.8 

14.158 

1 

15  22  31.45 

9.3938 

23  43  52.0 

8J»76 

2 

13  34  41.56 

9.1999 

14  37  38.9 

14.077 

2 

15  24  55.19 

9.3975 

23  52  28.2 

8.531 

3 

13  36  53.31 

9.1978 

14  51  41.1 

13.994 

3 

15  27  19.15 

9.4019 

24    0  55.7 

8L%5 

4 

13  39    5.30 

9J2016 

15    5  38.2 

13.909 

4 

15  29  43.33 

9.4048 

24    9  14.4 

8.93S 

5 

13  41  17.53 

9.9058 

15  19  30.2 

13.893 

5 

15  32    7.72 

9.4063 

24  17  24.3 

BMl 

6 

13  43  30.00 

9.9099 

15  33  17.0 

13.736 

6 

15  34  32.32 

9.4118 

24  ^  25.3 

7.96 

7 

13  45  42.72 

9.9140 

15  46  58.5 

13.647 

7 

15  36  57.13 

9.4159 

24  33  17.3 

7.799 

8 

13  47  55.68 

9.9181 

16    0  34.6 

13.557 

8 

15  39  22.14 

9.4184 

24  41    0.3 

7.619 

9 

13  50    8.89 

9.9993 

16  14    5.3 

13.465 

9 

15  41  47.34 

9.4916 

24  48  34.3 

7.491 

10 

13  52  22.35 

9.9965 

16  27  30.4 

13.3T9 

10 

15  44  12.73 

9.4947 

24  55  59.2 

7.338 

11 

13  54  36.07 

9.9307 

16  40  49.9 

13.977 

11 

15  46  38.31 

9.4978 

25    3  14.9 

7.185 

12 

13  56  50.04 

9ja350 

16  54    3.6 

13.180 

12 

15  49    4.07 

9.4306 

25  10  21.4 

7iSl 

13 

13  59    4J27 

9.9393 

17    7  11.5 

13.089 

13 

15  51  30.01 

9.4336 

25  17  18.6 

6.878 

14 

14    1  18.76 

9.9436 

17  20  ia5 

19.984 

14 

15  53  56.11 

9.4364 

25  24    6.5 

6.791 

15 

14    3  33.50 

9.9479 

17  33    9.6 

19.684 

15 

15  56  22.38 

9.4399 

25  30  45.1 

6J65 

16 

14    5  48.50 

9.9593 

17  45  59.6 

19.789 

16 

15  58  48.81 

9.4418 

25  37  14.3 

6.408 

17 

14    8    3.77 

9.9567 

17  58  43.5 

19.679 

17 

16    1  15.40 

9.4443 

25  43  34.0 

6J250 

18 

14  10  19i)0 

9.9610 

18  11  21.1 

19.574 

18 

16    3  42.13 

9.4467 

25  49  44.3 

6UI93 

19 

14  12  35.09 

9.9654 

18  23  52.4 

19.468 

19 

16    6    9.00 

9.4490 

25  55  45.0 

5.933 

20 

14  14  51.15 

9.9699 

18  36  17.3 

19.361 

20 

16    8  36.01 

9.4519 

26    1  36.2 

5.773 

21 

14  17    7.48 

9.9744 

18  48  35.7 

19.959 

21 

16  11    3.15 

9.11533 

26    7  17.8 

&619 

22 

14  19  24.08 

9.9788 

19    0  47.5 

19.149 

22 

16  13  30.41 

9.4559 

26  12  49.7 

5.458 

23 

14  21  40.94 
SU 

9J3839 

NDA^ 

S.  19  12  52.7 

sr  2. 

19.030 

23 

16  15  57.78 
TU] 

9.4571 

ESDA 

S.26  18  12.0 
Y  4. 

&991 

0 

14  23  58.07 

9i»n 

S.19  24  51.1 

11.917 

0 

16  18  25.26 

9.4568 

S.26  23  24.6 

5.199 

1 

14  26  15.47 

9.9999 

19  36  42.7 

11.803 

1 

16  20  52.84 

9.4606 

26  28  27.5 

4J67 

2 

14  28  33.14 

9.9967 

19  48  27.4 

11.688 

2 

16  23  20.52 

9.4691 

26  33  20.6 

4.603 

3 

14.30  51.07 

9.3011 

20    0    5.2 

11.571 

3 

16  25  48^29 

9.4635 

26  38    3.9 

ijm 

4 

14  33    9J27 

9.3056 

20  11  35.9 

11.459 

4 

16  28  16.14 

9.4648 

26  42  37.4 

4.477 

5 

14  35  27.74 

9.3100 

20  22  59.4 

11.339 

5 

16  30  44.07 

9.4660 

26  47    1.1 

4.313 

6 

14  37  4a47 

9.3144 

20  34  15.7 

llJill 

6 

16  33  12.06 

9.4670 

26  51  15.0 

4.149 

7 

14  40    5.47 

9.3189 

20  45  24.7 

11UI88 

1 

16  35  40.11 

9.4680 

26  55  19.0 

3.984 

8 

14  42  24.74 

9«')933 

20  56  26.3 

10.965 

8 

16  38    8.22 

9.4688 

26  59  13.1 

3.819 

9 

14  44  44.27 

9.3978 

21    7  20.5 

16.840 

9 

16  40  36.37 

9.4694 

27    2  57.3 

3.654 

10 

14  47    4.07 

9.3399 

21  18    7.1 

10.713 

10 

16  43    4.55 

9.4700 

27    6  31.6 

3L489 

11 

14  49  24.13 

9.3365 

21  28  46.1 

10.586 

11 

16  45  32.77 

9.4705 

27    9  56.0 

3Ji3 

12 

14  51  44.45 

9.3408 

21  39  17.4 

10.457 

12 

16  48    1.01 

9.4708 

27  13  10.4 

3.157 

13 

14  54    5.03 

9.3459 

21  49  41.0 

10.397 

13 

16  50  29J27 

9.4710 

27  16  14.9 

9.999 

14 

14  56  25.87 

9.3495 

21  59  56.7 

10.196 

14 

16  ^  57.53 

9.4710 

27  19    9.5 

9.897 

15 

14  58  46.97 

9.SS37 

22  10    4.5 

10.064 

15 

16  55  25.79 

9.4709 

27  21  54.1 

9j6n 

16 

15    1    8.32 

9.3579 

22  20    4.3 

9.930 

16 

16  57  54.04 

9.4707 

27  24  28.8 

9:485 

17 

15    3  29.92 

9.3090 

22  29  56.1 

9.795 

17 

17    0  22.28 

9.4704 

27  26  53.5 

&» 

18 

15    5  51.76 

9.3661 

22  39  39.7 

9.659 

18 

17    2  50.49 

9.4699 

27  29    8i2 

9.169 

19 

15    8  13.85 

9.3709 

22  49  15.1 

9.529 

19 

17    5  ia67 

9.4693 

27  31  lao 

1.997 

20 

15  10  36.19 

9.3743 

22  58  42.3 

9.384 

20 

17    7  4a81 

9.4687 

27  33    7.9 

1.839 

21 

15  12  58.77 

9.3783 

23    8    1.2 

9.944 

21 

17  10  14.91 

9.4678 

27  34  52.8 

IJBX 

22 

15  15  21.59 

9.3899 

23  17  11.6 

9.103 

22 

17  12  42.95 

9.4668 

27  36  27.8 

IJSOl 

23 

15  17  44.64 

9.3669 

23  26  13.6 

8.969 

23 

17  15  10.93 

9.4656 

27  37  52.9 

1.336 

24 

15  20    7.93 

9.3901 

S.23  35    7.1 

8.890 

24 

17  17  38.83 

9.4643 

8.27  39    ai 

i.m 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour.  I  Right  Ascension. 


Diir. 
forlm, 


Declination. 


Diff. 
for  1  m. 


0 
I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  5. 


S.27  39 
27  40 
27  41 
27  41 
27  42 
27  42 
27  43 
27  43 
27  43 
27  43 
27  42 
27  42 
27  41 
27  40 
27  39 
27  38 
27  36 
27  35 
27  33 
27  32 
27  30 
27  27 
27  25 

S.27  23 


THURSDAY  6. 


h    m      B 

s 

0 

17  17  38.83 

8.4643 

1 

17  20    6.65 

9.4630 

2 

17  22  34.39 

9.4616 

3 

17  25    2.04 

9.4599 

4 

17  27  29.58 

9.4561 

5 

17  29  57.01 

9.4568 

6 

17  32  24.32 

9.4549 

7 

17  34  51.51 

9.4591 

8 

17  37  18.57 

9.4496 

9 

17  39  45.48 

9.4473 

10 

17  42  12.24 

9.4448 

11 

17  44  38.85 

9.4499 

12 

17  47    5.30 

9.4394 

13 

17  49  31.58 

9.4365 

14 

17  51  57.68 

9.4334 

15 

17  54  23J59 

9.4303 

16 

17  56  49.31 

8.4971 

17 

17  59  14.84 

9.4938 

18 

18    1  40.16 

9.4903 

19 

18    4    5.27 

9.4167 

20 

18    6  30.16 

9.4130 

21 

18    8  54.83 

9.4099 

22 

18  11  19.27 

9.4069 

23 

18  13  43.46 

9.4019 

n 

8.1 
13.4 

8.8 
54.3 
30.0 
55.9 
12.0 
18.3 
14.9 

1.7 
38.9 

6.4 
24.2 
32.4 
31.1 
20.2 
59.9 
30.1 
50.9 

2.3 

4.4 
57.3 
40.9 
15.3 


18  16 
18  18 
18  20 
18  23 
18  25 
18  28 
18  30 
18  32 
18  35 
18  37 
18  39 
18  42 
18  44 
18  46 
18  49 
18  51 
18  53 
18  56 

18  58 

19  0 


19 
19 
19 
19 


3 
5 

7 
9 


19  12 


7.41 
31.11 
54.55 
17.73 
40.65 

3.30 
25.67 
47.75 

9.55 
31.05 
52.25 
13.15 
33.74 
54.02 
13.98 
33.62 
52.94 
11.93 
30.59 
48.91 

a89 
24.54 
41.84 
58.79 
15.39 


9.3671 
9.3998 
9J885 
9.3849 
9.3796 
9.3759 
9.3704 
9.3656 
9.3608 
9.3558 
9.3508 
9UM57 
9.3406 
9.3353 
9.3300 
9.3947 
9.3193 
9.3138 
9.3089 
9.3095 
9J3069 
9.9919 
9.9854 
9.9796 
9.9737 


S.27  20 
27  17 
27  15 
27  12 
27 
27 
27 


26  58 
26  54 
26  50 
26  46 
26  42 
26  38 
26  33 
26  29 
26  24 
26  19 
26  14 
26  9 
26  3 
25  58 
25  53 
25  47 
25  41 
S.25  35 


40.6 
56.8 
4.0 
2.2 
51.5 
31.9 

a5 

26.3 
40.4 
45.9 
42.8 
31.2 
11.1 
42.6 

5.8 
20.7 
27.4 
25.9 
16.4 
58.9 
33.4 

0.0 
18.8 
29.8 
33.2 


1.171 
1.006 
0.841 
0.677 
0.513 
0.350 
0.187 
-0.094 
40.138 
0.300 
0.461 
0.699 
0.783 
OJMS 
1.108 
liMW 
1.417 
1.575 
1.739 
1.888 
9UK9 
9.196 
9.350 
9.509 


9.654 
9.805 
9.955 
3.104 
3.959 
3.400 
3.547 
3.693 
3.637 
34)80 
4.189 
4.964 
4.405 
4.544 
4.668 
4.890 
4.957 
5.009 
5J»5 
5.358 
5.491 
5.699 
5.759 
5.860 
6.007 


Hour. 


lUght  Ascension. 


Diff. 
for  1  m. 


DecUnatkin. 


Diff. 
fbrlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  7. 


h  m 

19  12 
19  14 
19  16 
19  19 
19  21 
19  23 
19  25 
19  28 
19  30 
19  32 
19  34 
19  36 
19  39 
19  41 
19  43 
19  45 
19  47 
19  50 
19  52 
19  54 
19  56 

19  58 

20  0 
20    2 


15.39 
31.64 
47.53 

3.06 
18.23 
33.04 
47.49 

1.57 
15.28 
28.63 
41.61 
54.22 

6.45 
18.31 
29.801 
40.91 
51.65 

2.011 
12.00; 
21.61 
30.85 
39.71 
48.19 
56.30. 


SATURDAY  8. 


ft 
9.9737 

S.25  35  33.2 

It 
tjxn 

9.9678 

25  29  29.0 

6.133 

9.9618 

25  23  17.2 

6.938 

9.9558 

25  16  58.0 

6.389 

9.9496 

25  10  31.4 

6.504 

9.9438 

25    3  57.5 

6.696 

9.9377 

24  57  16.3 

6.747 

9.9316 

24  50  27.9 

6.866 

9.^55 

24  43  32.4 

6JM0 

9.9194 

24  36  29.9 

7.100 

9J9139 

24  29  20.4 

7.816 

9.9070 

24  22    4.0 

7.330 

9.9008 

24  14  40.8 

7.443 

9.1946 

24    7  10.8 

7.556 

9.1683 

23  59  34.2 

7.665 

9.1881 

23  51  51.0 

7.774 

9.1758 

23  44    1.3 

7.883 

9.1606 

23  3&   5.0 

7J»e 

9.1633 

23  28    2.3 

8.098 

9.1571 

23  19  53.3 

8.908 

9.1508 

23  11  38.1 

8.305 

9.1445 

23    3  16.7 

&407 

9.1383 

22  54  49.2 

8.509 

9.1381 

S.22  46  15.6 

8.609 

20 
20 
20 
20 


5 

7 

9 

11 


20  13 
20  15 


20 

20 


17 
19 


20  21 
20  23 
20  26 
20  28 
20  30 
20  32 
20  34 
20  36 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  52 
20  54 


4.04 
11.40 
18.39 
25.01 
31.26) 
37.14 
42.65 
47.79 
52.57 
56.98 
1.03 
4.72 
8.05 
11.02 
13.64 
15.90 
17.81 
19.38 
20.60 
21.48 
22.01 
22.20 
22.05 
21.57 
20.76 


9.1958 
9.1196 
9.11.34 
9.1079 
9.1011 
9UI049 
9.0888 
9.0897 
90)766 
9.0706 
90)645 
9.0585 
8.0595 
9.0466 
9.0407 
9.0348 
9.0990 
9.0938 
8.0175 
80)117 
9.0060 
3.0003 
10)947 
1.9898 
1.9837 


S«.22  37 
22  28 
22  19 
22  11 
22 
21 


1 
52 


21  43 
21  34 
21  24 
21  15 
21  5 
20  56 
20  46 
20  36 
20  26 
20  16 
20  6 
19  56 
19  46 
19  35 
19  25 
19  14 
19  4 
18  53 
S. 18  42 


36.1 
50.7 
59.5 

2.5 
59.8 
51.5 
37.7 
18.4 
53.7 
23.6 
48.2 

7.6i 
21.9 
31.1 
35.3 
34.6 
29.0 
18.6 

a5 

43.7 
19.3 
50.3 
16.8 

38.9 

5a6 


8.707 

8.805 

8.908 

8.998 

90)08 

9.184 

9.976 

9.367 

9.457 

90>46 

9.633 

9.719 

9.804 

9.888 

9.971 

100)53 

10.133 

100219 

10.991 

10.368 

10.445 

10.591  i 

100V05 

10.668  I 

10.741  ! 
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VII. 


GREENWICH  MEAN  TIME. 

I 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                               i 

Hoar. 

BightAaoension. 

DIff. 
for  1  ni. 

Declination. 

Diff. 
for  1  ro. 

Hour. 

Right  Ascension . 

Diff. 
for  1  m. 

Declination. 

1 

Difl.    , 

for  1  m. ' 

1 

SUNDAY  9. 

TUESDAY  11. 

• 

h     m      B 

8 

O          1           II 

// 

b     m       8 

1) 

,        1 

0      1       It  \      II 

0 

20  54  20.76 

1.9837 

S.18  42  56.6 

10.741 

0 

22  24  18.51 

1.7896 

S.  9    2    6.4    13,i:j7 

1 

20  56  19.62 

1.9782 

18  32  10.0 

10.812 

1 

22  26    5.81 

1.7872 

8  48  57.3    13.167 

2 

20  58  18.15 

1.9728 

18  21  19.2 

10.881 

2 

22  27  52.97 

1.7848 

8  35  46.4 

13.197 

3 

21     0  16.36 

1.9675 

18  10  24.3 

10.950 

3 

22  29  39.99 

1.7826 

8  22  33.7 

13.336 

4 

21    2  14.25 

1.9822 

17  59  25.2 

11.019 

4 

22  31  26.88 

1.7804 

8    9  19.3    i3i8M 

5 

21    4  11.83 

1.9570 

17  48  22.0 

11.086 

5 

22  33  13,64 

1.7783 

7  56    3.2    i3JMa 

6 

21     6    9.09 

1.9518 

17  37  14.9 

11.152 

6 

22  35    0.28 

1.7763 

7  42  45.5    13J08 

7 

21     8    6.04 

1.9466 

17  26    3.8 

11.218 

7 

22  36  46.80 

1.7744 

7  29  26.2    13.335 

8 

21  10    2.68 

1.9415 

17  14  48.8 

11.282 

8 

22  38  33.21 

1.7726 

7  16    5.3    13JK 

9 

21  11  59.02 

1.9365 

17    3  30.0 

11.344 

9 

22  40  19.51 

1.7708 

7    2  42.8!  13J88 

10 

21  13  55.06 

1.9S15 

16  52    7.5 

11.406 

10 

22  42    5.71 

1.7691 

6  49  18.8   13.412 

11 

21  15  50.80 

1.9266 

16  40  41.2 

11.468 

11 

22  43  51.80 

1.7675 

6  35  53.4    13.434 

12 

21  17  46.25 

1.9217 

16  29  11.3 

11.528 

12 

22  45  37.80 

1.7659 

6  22  26.7    13.457 

13 

21  19  41.41 

1.9169 

16  17  37.8 

11.587 

13 

22  47  23.71 

1.7644 

6    8  5^6    13.480 

14 

21  21  36.28 

1.9121 

16    6    0.8 

11.646 

14 

22  49    9.5:3 

1.7690 

5  55  29.1 

13.503 

15 

21  23  30.86 

1.9073 

15  54  20.3 

11.704 

15 

22  50  55.27 

1.7617 

5  41  .58.3 

13J*» 

16 

21  25  25.16 

1.9027 

15  42  36.3 

11.761 

16 

22  52  40.94 

1.7605 

5  28  26.3 

13.543 

17 

21  27  19.19 

1.8982 

15  30  49.0 

11.816 

17 

22  54  26.53 

1.7593 

5  14  53.1 

13i«4 

18 

21  29  12.95 

1.8937 

15  18  58.4 

11.871 

18 

22  56  12.05 

1.7582 

5     1  18.6 

13.584 

19 

21  31     6.44 

1.8893 

15    7    4.5 

11.925 

19 

22  57  57.51 

1.7572 

4  47  43.0 

12JSSQ 

20 

21  32  59.67 

1.8849 

14  55    7.4 

11.977 

20 

22  59  42.91 

1.7562 

4  34    6.3    13.620  1 

21 

21  34  52.a3 

1.8806 

14  43    7.2 

12.029 

21 

23    1  28.26 

1.7554 

4  20  28.6 

13.637 

22 

21  36  45.34 

1.8763 

14  31     3.9 

12.081 

22 

23    3  13.56 

1.7547 

4    6  49.8 

13Ut54 

23 

21  38  37.79 

1.8721 

S.14  18  57.5 

12.132 

23 

23    4  58.82 

1.7539 

S.  3  53  10.1 

13.670 

MO 

NDAl 

I  10. 

WED] 

?^ESD 

1 

AY  12. 

0 

21  40  29.99 

1.8679 

S.14    6  48.0 

12.182 

0 

23    6  44.a) 

1.7532 

S.  3  39  29.4 

13.686 

1 

21  42  21.94 

1.8638 

13  54  35.(i 

12.231 

1 

23    8  29.21 

1.7527 

3  25  47.8 

13.701 

2 

21  44  13.65 

1.8599 

13  42  20.3 

12.278 

2 

23  10  14.36 

1.7522 

3  12    5.3 

13.715 

3 

21  46    5.13 

1.8561 

13  30    2.2 

12.325 

3 

23  11  59.48 

1.7518 

2  5'*  22.0 

13.728 

4 

21  47  56.38 

].&')22 

13  17  41.3 

12.372 

4 

23  13  44.58 

1.7515 

2  44  37.9 

13.741 

5 

21  49  47.40 

1.8484 

13    5  17.6 

12.417 

5 

23  15  29.66 

1.7512 

2  30  53.0 

13.754 

6 

21  51  38.19 

1.8447 

12  52  51.2 

12.462 

6 

23  17  14.73 

1.7511 

2  17    7.4 

13.766 

7 

21  53  28.76 

1.8410 

12  40  22.2 

12.506 

7 

23  18  59.79 

1.7510 

2    3  21.1 

13.777 

8 

21  55  19.11 

1.8373 

12  27  50.5 

12.550 

8 

23  20  44.85 

1.7510 

1  49  34.2 

13.787 

9 

21  57    9.24 

1.KW7 

12  15  16.2 

12.592 

9 

23  22  29.91 

1.7511 

1  35  46.7 

13.797 

10 

21  58  59.16 

1.8303 

12    2  39.4 

12.633 

10 

23  24  14.98 

1.7512 

1  21  58.6 

13.807 

11 

22    0  48.88 

1.8270 

11  50    0.2 

12.673 

11 

23  26    0.06 

1.7515 

1    8    9.9 

13.816 

12 

22    2  38.40 

1.8237 

11  37  18.6 

12.713 

12 

23  27  45.16 

1.7518 

0  54  20.7 

13.623 

13 

22    4  27.72 

1.8204 

11  24  34.6 

12.753 

13 

23  29  30.28 

1.7522 

0  40  31.1 

13.831 

14 

22    6  16.85 

1.8172 

11  11  48.3 

12.792 

14 

23  31  15.42 

1.7596 

0  26  41.0 

13.838  1 

15 

22    8    5.79 

1.8142 

10  58  59.6 

12.830 

15 

23  a3    0.59 

1.7532 

S.  0  12  50.5 

13.844 

16 

22    9  54.55 

1.8112 

10  46    8.7 

12.866 

16 

23  34  45.80 

1.7538 

N.  0    1    0.3 

13.849  ' 

17 

22  11  43.13 

1.8082 

10  33  15.7 

12.902 

17 

23  36  31.05 

1.7545 

0  14  51.3 

13.853  ' 

18 

22  13  31.53 

1.8053 

10  20  20.5 

12.938 

18 

23  38  16.34 

1.7553 

0  28  42.6   13.857 

19 

22  15  19.76 

1.8025 

10    7  23.2 

12.973 

19 

23  40     1.68 

1.7562 

0  42  34.1    13.860 

20 

22  17    7.83 

1.7997 

9  54  23.8 

13.007 

20 

23  41  47.08 

1.7571 

0  56  25.8 

13.863 

21 

22  18  55.73 

1.7970 

9  41  22.4 

13.040 

21 

23  43  32.53 

1.7581 

1  10  17.7 

13.866 

22 

22  20  43.47 

1.7944 

9  28  19.0 

13.072 

22 

23  45  18.05 

1.7599 

1   24      9.7     13.867 

'  23 

22  22  31.06 

1.7920 

9  15  13.7 

13.105 

23 

23  47    3.64 

1.7604 

1   38      1.8     13.888 

24 

22  24  18.51 

1.7896 

S.  9    2    6.4 

13.137 

24 

23  48  49.30 

1.7617 

N.  1  51  53.9    13.868 
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I 

i 

GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1  Honr. 

Riglit  Ascension. 

Diff. 
for  1  ra. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Dift. 
for  1  m. 

THU 

R&DA 

lY  13. 

SATUBDAY  15. 

h    m      0 

B 

O          /           // 

/. 

tame 

8 

0          /           // 

/I 

0 

23  48  49.30 

1.7617 

N.  1  51  53,9 

13.868 

0 

1  16  22.13 

1.9179 

N.12  44  11.0 

12.999 

1 

23  50  35.04 

1.7630 

2    5  46.0 

13.868 

1 

1  18  17.32 

1.9294 

12  57    9.8 

19.960 

2 

23  52  20.86 

1.7644 

2  19  38.1 

13.867 

2 

1  20  12.82 

1.9277 

13  10    6.2 

12.920 

3 

23  54    6.77 

1.7659 

2  SS  30.1 

13.866 

3 

1  22    8.64 

1.9331 

13  23    0.2 

12.878 

4 

23  55  52.77 

1.7675 

2  47  22.0 

13.863 

4 

1  24    4.79 

1.9386 

13  35  5!.6 

12.835 

5 

23  57  38.87 

1.7699 

3    1  13.7 

13.860 

5 

1  26    1.27 

1.9441 

13  48  40.4 

12.791 

6 

23  59  25.07 

1.7709 

3  15    5.2 

13.857 

6 

1  27  58.08 

1.9497 

14     1  26.5 

12.746 

7 

0    1  11.38 

1.7728 

3  28  56.5 

13.859 

7 

1  29  55.23 

1.9553 

14  14    9.9 

12.700 

8 

0    2  57.80 

1.7747 

3  42  47.5 

13.847 

8 

1  31  52.72 

1.9611 

14  26  50.5 

12.652 

9 

0    4  44.34 

1.7767 

3  56  38.1 

13.840 

9 

1  33  50.56 

1.9669 

14  39  28.2 

12.604  ; 

10 

0    6  31.00 

1.7787 

4  10  28.3 

13.833 

10 

1  35  48.75 

1.9798 

14  52    3.0 

12.555 

11 

0    8  17.78 

1.7808 

4  24  18.1 

13.897 

11 

1  37  47.29 

1.9787 

15    4  34.8 

12.503 

12 

0  10    4.69 

1.7830 

4  38    7.5 

13.819 

12 

1  a9  46.19 

1.9847 

15  17    3.4 

12.451 

13 

0  11  51.74 

1.7853 

4  51  5().4 

13.810 

13 

1  41  45.46 

1.9908 

15  29  28.9 

12.398 

14 

0  13  38.93 

1.7877 

5    5  44.7 

13.800 

14 

1  43  45.09 

1.9969 

15  41  51.2 

19.345 

15 

0  15  26.27 

1.7909 

5  19  32.4 

1.3.790 

15 

1  45  45.09 

2.0032 

15  54  10.3 

12.290 

16 

0  17  13.76 

1.79S8 

5  33  19.5 

13.780 

16 

1  47  45.47 

2.0096 

16    6  26.0 

12.233 

17 

0  19    1.41 

1.7954 

5  47    6.0 

13.769 

17 

1  49  46.24 

2.0160 

16  18  38.3 

12.175 

18 

0  20  49.21 

1.7981 

6    0  51.8 

13.757 

18 

1  51  47.39 

2.0924 

16  30  47.0 

12.115 

19 

0  22  37.18 

1.8D00 

6  14  36.8 

13.743 

19 

1  53  48.93 

2.0289 

16  42  52.1 

12.055 

20 

0  24  25.32 

1.8038 

6  28  21.0 

13.799 

20 

1  55  50.86 

9.0355 

1()  54  53.6 

11.994 

21 

0  26  13.64 

1.8068 

6  42    4.3 

13.714 

21 

1  57  53.19 

9.0492 

17    6  51.4 

11.939 

22 

0  28    2.14 

1.8096 

6  55  46.7 

13.699 

22 

1  59  55.92 

2.0488 

17  18  45.4 

11.867 

23 

0  29  50.82 
FR 

1.8138 

IDAl^ 

N.  7    9  28.2 
'  14. 

13.683 

23 

2    1  59.05 

SU] 

2.0556 

N.17  30  35.4 

r   16. 

11.801 

0 

0  31  39.68 

1.8160 

N.  7  23    8.7 

13.667 

0 

2    4    2.59 

2.0624 

N.17  42  21.5 

11.735 

1 

0  33  28.74 

1.6193 

7  36  48.2 

13.649 

1 

2    6    6.54 

2.0693 

17  54    3.6 

11.667 

2 

0  35  18.00 

1.8927 

7  50  26.6 

13.630 

2 

2    8  10.91 

2.0762 

18    5  41.5 

11.597 

3 

0  37    7.47 

1.8968 

8    4    3.8 

13.610 

3 

2  10  15.69 

2.0832 

18  17  15.2 

11.526 

4 

0  38  57.15 

1.8997 

8  17  39.8 

13JMN) 

4 

2  12  20.90 

2.0903 

18  28  44.6 

11.453 

5 

0  40  47.04 

1.8334 

8  31  14.6 

13.569 

5 

2  14  26.53 

2.0974 

18  40    9.6 

11.380 

6 

0  42  37.15 

1.8371 

8  44  48.1 

13.547 

6 

2  16  32.59 

2.1046 

18  51  30.2 

11.305 

7 

0  44  27.49 

1.8408 

8  58  20.3 

13.525 

7 

2  18  39.08 

2.1118 

19    2  46.2 

11.228 

8 

0  46  18.05 

1.8447 

9  11  51.1 

13.509 

8 

2  20  46.01 

2.1191 

19  13  57.6 

11.151 

9 

0  48    8.85 

1.8487 

9  25  20.4 

13.477 

9 

2  22  53.37 

9.1264 

19  25    4.3 

11.072 

10 

0  49  59.89 

1.8597 

9  38  48.3 

13.459 

10 

2  25    1.17 

2.1338 

19  36    6.2 

10.991 

11 

0  51  51.17 

1.8567 

9  52  14.6 

13.425 

11 

2  27    9.42 

2.1412 

19  47    3.2 

10.907 

12 

0  53  42.69 

1.8609 

10    5  39.3 

13.397 

12 

2  29  18.11 

2.1486 

19  57  55.1 

10.823 

13 

0  55  34.47 

1.8653 

10  19    2.3 

13.370 

13 

2  31  27.25 

2.1561 

20    8  42.0 

10.739 

14 

0  57  26.51 

1.8695 

10  32  23.7 

13.342 

14 

2  33  36.84 

2.1636 

20  19  23.8 

10.652  1 

15 

0  59  18.81 

1.8739 

10  45  43.3 

13.312 

15 

2  a5  46.88 

2.1712 

20  30    0.3 

10.564 

16 

1     1  11.38 

1.8784 

10  59    1.1 

13.281 

16 

2  37  57.38 

2.1788 

20  40  31.5 

10.475 

17 

1    3    4.22 

1.8830 

11  12  17.0 

13.249 

17 

2  40    8.34 

2.1865 

20  50  57.3 

10.364 

18 

1    4  57.34 

1.8877 

11  25  31.0 

13.217 

18 

2  42  19.76 

9.1942 

21     1  17.6 

10.291   ! 

19 

1    6  50.74 

1.89U4 

11  38  43.0 

13.183 

19 

2  44  31.64 

2.2018 

21  11  32.2 

10.197 

20 

1    8  44.43 

1.8979 

11  51  52.9 

13.148 

20 

2  46  43.98 

2.2096 

21  21  41.2 

10.102 

21 

1  10  38.41 

1.9091 

12    5    0.7 

13.113 

21 

2  48  56.79 

2J9174 

21  31  44.4 

10.004  '■ 

22 

1  12  32.68 

1.9070 

12  18    6.4 

13.077 

22 

2  51  10.07 

2.2252 

21  41  41.7 

9.905  ' 

23 

1  14  27.25 

1.9191 

12  31    9.9 

13.038 

2:3 

2  53  23.81 

2.2999 

21  51  a3.o 

9.804 

24 

1  16  22.13 

1.9172 

N.12  44  11.0 

12.999 

24 

2  55  38.02 

2.2407 

N.22    1  18.2 

9.702  i 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AsoeiiBion. 

f 

Ditt. 
forlm. 

DeoUnation. 

Diif. 
for  1  m. 

Hoar. 

liight  AnoeDsion. 

Dlff. 
forlm. 

BeelinatkkD. 

Difl: 

for  1  m. 

MONDAY  17. 

WEDNESDAY  19. 

1 

i 

h    m      B 

8 

O          I           tt 

II 

h     m      B 

8 

0         /          II 

II        ! 

0 

2  55  38.02 

9.9407 

N.22    1  18.2 

0.709 

0 

4  51  51.73 
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18 

11  24  33.41 

3.0951 

1  12    9.9 

16.518 

18 

13    4  58.98 

9.1916 

11  32  ia7 

14.890 

19 

11  26  39.07 

3.0936 

0  55  38.9 

16.515 

19 

13    7    6.35 

9.1941 

11  47    0.9 

14.759 

20 

11  28  44.64 

3.0031 

0  39    8.1 

16.510 

20 

13    9  13.87 

9.1967 

12    1  44.0 

144183 

21 

11  30  50.12 

3.0908 

0  22  37.7 

16.503 

21 

13  11  21.55 

9.1993 

12  16  22.9 

144113 

22 

11  32  55.53 

3.0896 

N.  0    6    7.7 

16.496 

22 

13  13  29.39 

9.1390 

12  30  57.6 

14.543 

23 

11  35    0.87 
WEDl 

30)884 

^ESD 

S.  0  10  21.8 
AY  36. 

16.487 

23 

13  15  37.39 
FR 

9.1348 

IDA12 

S.  12  45  28.0 
28. 

14.471 

0 

11  37    6.14 

3.0874 

S.  0  26  50.7 

16.477 

0 

13  17  45.56 

9.1376 

S.12  59  54.1 

14.397 

1 

11  39  11.36 

3.0865 

0  43  19.0 

16.465 

1 

13  19  53.90 

9.1404 

13  14  15.7 

14.389 

2 

11  41  16.52 

3.0656 

0  59  46.5 

16.451 

2 

13  22    2.41 

9.1433 

13  28  32.7 

14.945 

3 

11  43  21.63 

3.0648 

1  16  13.1 

16.436 

3 

13  24  11.10 

9.1463 

13  42  45.1 

14.167 

4 

11  45  26.70 

3.0843 

1  32  38.8 

16.490 

4 

13  26  19.97 

9.1494 

13  56  52.8 

144)80 

5 

11  47  31.74 

3.0637 

1  49    3.5 

16.403 

5 

13  28  29.03 

9.1596 

14  10  5.5.8 

14.009 

6 

11  49  36.74 

3.0831 

2    5  27.2 

16UW5 

6 

13  30  38.28 

9.1557 

14  24  53.9 

13.097 

7 

11  51  41.71 

3.0897 

2  21  49.7 

16.364 

7 

13  32  47.72 

9.1589 

14  38  47.1 

13.845 

8 

11  53  46.67 

3.0835 

2  38  10.9 

16.348 

8 

13  34  57.35 

9.1698 

14  52  35.3 

13.768 

9 

11  55  51.61 

3.0ttl3 

2  54  30.8 

16.319 

9 

13  37    7.18 

3.1655 

15    6  18.5 

13.677 

10 

11  57  56.54 

8.0881 

3  10  49.2 

16.395 

10 

13  39  17.21 

3.1688 

15  19  56.5 

13.590 

11 

12    0    1.46 

3.0800 

3  27    6.2 

16.970 

11 

13  41  27.44 

3.1733 

15  33  29.3 

].14i09 

12 

12    2    6^ 

8.0881 

3  43  21.6 

16JM3 

12 

13  43  37.88 

3.1757 

15  46  56.8 

13.414 

13 

12    4  11.31 

3.0838 

3  59  35.4 

16.815 

13 

13  45  48.53 

3.1798 

16    0  19.0 

13JM 

14 

12    6  16.25 

8.0834 

4  15  47.4 

16.184 

14 

13  47  59.39 

3.1887 

16  13  35.7 

13.SS3 

15 

12    8  21.20 

3.0887 

4  31  57.5 

16.153 

15 

13  50  10.46 

8.1863 

16  26  4a9 

13.141 

16 

12  10  26.17 

3.0831 

4  48    5.7 

16.181 

16 

13  52  21.75 

9.1900 

16  39  52.6 

134M7 

17 

12  12  31.17 

3.0836 

5    4  12.0 

16.088 

17 

13  54  33.26 

8.1937 

16  52  52.6 

194»8 

18 

12  14  36.20 

8.0843 

5  20  16.2 

16.053 

18 

13  56  45.00 

8.1975 

17    5  46.8 

19jc» 

19 

12  16  41.27 

9.0848 

5  36  18.3 

16.016 

19 

13  58  56.96 

8.8019 

17  18  35.2 

19.758 

20 

12  18  46.38 

3.0855 

5  52  18.1 

15.977 

20 

14    1    9.14 

8.3049 

17  31  17.8 

19.660 

21 

12  20  51.53 

8.0863 

6    8  15.6 

15.938 

21 

14    3  21.55 

3.9087 

17  43  54.4 

19.560 

22 

12  22  56.73 

3.0873 

6  24  10.7 

15.898 

22 

14    5  34.19 

3^3136 

17  56  25.0 

19.450  1 

23 

12  25    1.99 

9.0888 

6  40    3.4 

15.857 

23 

14    7  47.06 

3.8164 

18    8  49.5 

19.357  < 

24 

- 

12  27    7.32 

3.0893 

S.  6  55  53.6 

15.814 

24 

14  10    0.16 

3.8803 

S.  18  21     7.8 

19.963 
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GREEI^WICH  MEAN  TIME. 

THE  MCK>N'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AaoendoD. 

Diff. 
forlm. 

DeolinAUoii. 

Diff. 
forlm. 

Honr. 

Right  Aaoensioii. 

Diff. 
for  1  m. 

DeoUuation. 

Diff. 
for  1  m. 

SAT1 

URBA 

lY  29. 

MONDAY  31. 

b    m      s 

'     8 

O         /          // 

// 

h    m      8 

8 

^  ^°  .  '      " 

/. 

0 

14  10    0.16 

9.9S03 

S.18  21    7.8 

13.953 

0 

16    1    5.01 

3.3973 

S.25  48  50.7 

6.016 

1 

14  12  13.50 

3.9943 

18  33  19.9 

13.149 

1 

16    3  28.93 

3.3909 

25  54  47.1 

5.864 

2 

14  14  27.08 

9JS989 

18  45  25.7 

13.043 

2 

,16    5  53.00 

9.4084 

26    0  34.4 

5.711 

3 

14  16  40.89 

18  57  25.1 

11.936 

3 

16    8  17.22 

3.4047 

26    6  12.5 

5.558 

4 

14  18  54.94 

9.33ea 

19    9  18.0 

11.887 

4 

16  10  41.57 

3.4069 

26  11  41.4 

5.405 

5 

14  21    9.23 

9.9409 

19  21    4.4 

11.718 

5 

16  13    6.05 

3.4091 

26  17    1.1 

5.8S3 

6 

14  23  23.77 

9J9443 

19  32  44.2 

11.607 

6 

16  15  30.66 

9.4113 

26  22  11.6 

5.097 

7 

14  25  38.55 

9JM83 

19  44  17.3 

11.496 

7 

16  17  55.40 

8.4133 

26  27  12.8 

4.948 

6 

14  27  53.57 

9Ji5S3 

19  55  4a7 

11JW3 

8 

16  20  20.26 

3.4153 

26  32    4.6 

4.786 

9 

14  30    8.82 

9.9563 

20    7    3.3 

11.360 

9 

16  22  45.23 

3.4170 

26  36  47.1 

Ajsao 

10 

14  32  24.32 

9jeeo4 

20  18  lao 

11.154 

10 

16  25  10.30 

3.4187 

26  41  20.2 

4.473 

11 

14  34  40.07 

9J9645 

20  29  21.8 

11.038 

11 

16  27  35.47 

3.4903 

26  45  43.9 

4.316 

12 

14  36  56.06 

9J9686 

20  40  20.6 

10.981 

12 

16  30    0.73 

3.4318 

26  49  58.2 

4.159 

13 

14  39  12.30 

9.3797 

20  51  12.3 

10.808 

13 

16  32  26.08 

3.4333 

26  54    ao 

4.001 

14 

14  41  28.78 

3.8767 

21    1  56.8 

10.683 

14 

16  34  51.51 

3.4944 

26  57  58.3 

3.844 

15 

14  43  45.50 

3.9607 

21  12  34.1 

10.561 

15 

16  37  17.01 

3.4856 

27  . 1  44.2 

3.686 

16 

14  46    2.47 

8.9648 

21  23    4.1 

10.439 

16 

16  39  42.58 

3.4967 

27    5  20.6 

3.597 

17 

14  48  19.68 

3^3888 

21  33  26.8 

10.317 

17 

16  42    8.21 

3.4877 

27    8  47.4 

3.367 

18 

14  50  37.13 

3.9998 

21  43  42.1 

10.193 

18 

16  44  33.90 

3.4385 

27  12    4.7 

3J908 

19 

14  52  54.82 

9J2969 

21  53  49.9 

10.067 

19 

16  46  .59.63 

3.4399 

27  15  12.4 

3.049 

20 

14  55  12.76 

9.3016 

22    3  50.1 

9.940 

20 

16  49  25.40 

9.4908 

27  18  10.6 

3.800 

21 

14  57  30.94 

9.3050 

22  13  42.7 

9.819 

21 

16  51  51.21 

9.4303 

27  20  59.2 

3.730 

22 

14  59  49.36 

9.3069 

22  23  27.6 

9.684 

22 

16  54  17.04 

9.4307 

27  23  38.2 

3.570 

23 

15    2    8.01 

9.3138 

S.22  33    4.8 

9.556 

23 

16  56  42.89 

9.4309 

S.27  26    7.6 

3.410 

•  SU] 

^DAl 

:  30. 

1 

:UESDAY, 

JANl 

JARY  1,  18' 

78. 

0 
1 

15    4  26.90 
15    6  46.02 

3.3167 
3.3907 

S.22  42  34.^ 
22  51  55.7 

9.434 
9.898 

0 

16  59    8.75 

3.4311 

S.27  28  27.4 

3J250 

■ 

2 

15    9    5.38 

9.3946 

23    1    9.3 

9.160 

3 

15  11  24.97 

9.3984 

23  10  14.9 

9.097 

4 

15  13  44.79 

8.3393 

23  19  12.5 

8.893 

^ 

5 

15  16    4.84 

9.3360 

23  28    2.0 

8.757 

PHASES  < 

OF  T 

HE  MOON. 

6 
7 

15  18  25.11 
15  20  45.61 

9.3397 

23  36  43.3 
23  45  16.4 

8.690 

9.3434 

8.483 

8 

15  23    6.32 

9.3470 

23  53  41.3 

8.345 

d        h       m 

9 

15  25  27.25 

3.3506 

24    1  57.8 

8.305 

#   New  Mooi 
}>   First  Qua] 
O   Full  Moon 

a< 

.     4  10     3 

r9 

10 
11 
12 

15  27  48.39 
15  30    9.75 
15  32  31.32 

3.3543 
8.3577 
3.3613 

24  10    5.9 
24  18    5.6 
24  25  56.8 

8.065 
7.934 
7.783 

rter, . 

I,.     . 

.  12    9  34 
.  19  23  51 

1 
.1 

.5 

13 

15  34  53.09 

3.3645 

24  33  39.5 

7.639 

(C  T^ast  Quai 

ter, . 

,  26  18  20 

.1 

14 
15 

15  37  15.06 
15  39  37.23 

3.3678 
3.3711 

24  41  13.5 
24  48  38.9 

7.495 
7.351 

•■ 

' 

■ 

16 

15  41  59.60 

3.3743 

24  55  55.6 

7.905 

d      li 

17 

15  44  22.15 

3.3774 

25    3    3.5 

7.059 

(C  Apogee,. 

•         • 

.     .    11     7 

.8 

18 

15  46  44.89 

8.3805 

25  10    2.7 

6.913 

<C   Perigee,. 

•         • 

.   23    2 

.5 

19 

15  49    7.8] 

3.3835 

25  16  53.1 

6.766 

20 

15  51  30.91 

3J865 

25  23  34.6 

6.617 

21 

15  53  54.19 

3.3894 

25  30    7.1 

6.467 

22 

15  56  17.64 

3.3993 

25  36  30.7 

6.317 

23 

15  58  41J25 

3.3948 

25  42  45.2 

6.167 

24 

16    1    5.01 

3.3973 

S.25  48  50.7 

6.016 

21ft 
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1 
GEEENWICH  MEAN  TIME. 

F 

LUNAE  DISTANCES. 

1 

la 

star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

Ul>»* 

of 

Vlii. 

of 

ixi>. 

of 

1 

Poaitaon. 

Diir. 

Dur. 

Diir. 

Diff. 

Pollux 

W. 

Oil* 

95    2  25 

S373 

O          /         /' 

96  46  38 

9378 

O          /         /' 

98  30  45 

S383 

100  14  44 

9388  , 

Regulus 

W. 

58    7  26 

9364 

59  51  53 

9368 

61  36  13 

9373 

63  20  26 

9378 

Sun 

E. 

43  30  58 

9737 

41  54  54 

9734 

40  18  59 

9741 

38  43  14 

27S0  ' 

2 

Regulus 

W. 

71  59  33 

t 

9408 

73  42  56 

941S 

75  26    9 

9499 

77    9  12 

9499  > 

Sun 

E. 

30  47  36 

9803 

29  13  12 

9817 

27  39    6 

9839 

26    5  20 

9849  ' 

6 

Sun 

W. 

19  26  40 

3991 

20  52  24 

3Qie 

22  18  12 

3918 

23  44    0 

3990 

Saturn 

E. 

70  16  52 

9759 

68  41  21 

9764 

67    6    6 

9777 

65  31    8 

9780 

a  Pcgasi 

E. 

80  14    9 

9939 

78  42  31 

9946 

77  11  11 

9969 

75  40  10 

9977  \ 

Mars 

E. 

84  19  37 

9916 

82  47  38 

9999 

81  15  56 

9949 

79  44  30 

9956 

7 

Sun 

W. 

30  51  45 

3951 

32  16  54 

3960 

33  41  52 

3968 

35    6  41 

3978 

Fomalhaut 

E. 

48    4    5 

3456 

46  42  52 

3509 

45  22  30 

3551 

44    3    2 

3604  1 

Saturn 

E. 

57  40  23 

9869 

56    7    3 

9865 

54  33  59 

9877 

53    1  11 

9889 

a  Pegasi 

E. 

68    9  58 

3057 

66  40  56 

3074 

65  12  15 

3099 

63  43  56 

3110  ! 

Mars 

E. 

72  11  26 

3010 

70  41  37 

303J 

69  12    3 

3044 

67  42  45 

3056  , 

8 

Sun 

W. 

42    7  55 

3396 

43  31  36 

3336 

44  55    6 

3345 

46  18  25 

33S4  ' 

Fomalhaut 

E. 

37  41  21 

3940 

36  28  42 

4098 

35  17  30 

4196 

34    7  53 

4334  1 

Saturn 

E. 

45  21     1 

9940 

43  49  44 

9960 

42  18  41 

9979 

40  47  53 

9983 

a  Pegaai 

E. 

5628    0 

3908 

55    2    0 

3930 

53  36  26 

3959 

52  11  18 

3975 

Mars 

E. 

60  19  59 

3116 

58  52    9 

3198 

57  24  33 

3138 

55  57  10 

3140 

a  Arietis 

E. 

97  a5  10 

9935 

96    3  35 

9944 

94  32  12 

9954 

93    1    2 

9964  , 

9 

Sun 

W. 

53  12  25 

3309 

54  34  43 

3406 

55  56  S3 

3414 

57  18  54 

3499 

Saturn 

E. 

33  17  22 

3039 

3J  47  57 

3050 

30  18  46 

3060 

28  49  48 

3079 

a  Pegasi 

E. 

45  12  45 

3408 

43  50  37 

3439 

42  29    5 

3473 

41    8  11 

3500 

• 

Mars 

E. 

48  43  23 

3190 

47  17  13 

3909 

45  51  14 

3918 

44*25  26 

3996 

a  Arietis 

E. 

85  28    9 

3000 

83  58    7 

3018 

82  28  16 

3095 

80  58  34 

3033 

10 

Sun 

W. 

64    7    2 

3459 

65  28  20 

3457 

66  49  32 

3461 

68  10  40 

3465 

a  Aquilw 

W. 

36  33  46 

6040 

37  18  34 

5833 

38    5  33 

5649 

38  54  34 

5483 

Venus 

W. 

16  58  57 

3438 

18  20  30 

3444 

19  41  57 

3448 

21    3  19 

3451 

Mars 

E.. 

37  18  48 

3964 

35  53  54 

•  3971 

34  29    9 

39n 

33    4  31 

3984 

a  Arietis 

E. 

73  32  14 

3064 

72    3  20 

3069 

70  34  33 

3074 

69    5  52 

3078 

11 

Sun 

W. 

74  55  19 

3479 

76  16    7 

3480 

77  36  54 

3480 

78  57  40 

9480 

a  AquilflB 

W. 

43  25  55 

4863 

44  24  40 

4769 

45  24  42 

4683 

46  25  56 

4006 

Venus 

W. 

27  49  18 

3464 

29  10  22 

3464 

30  31  26 

3466 

31  52  29 

3465 

a  Arietis 

E. 

61  43  36 

3004 

60  15  19 

3096 

58  47    5 

3098 

57  18  53 

3009 

AMebaraii 

E. 

93  37  22 

3144 

92  10    6 

3145 

90  42  51 

3146 

89  15  37 

3146 

12 

Sun 

W. 

85  41  43 

3479 

87    2  38 

3470 

88  23  36 

3466 

89  44  38 

34(» 

a  Aquilie 

w. 

51  47  29 

4999 

52  54  29 

4943 

54    2  15 

4195 

55  10  46 

4151 

Venus 

w. 

38  37  58 

3456 

39  59  11 

3454 

41  20  27 

3449 

42  41  48 

3445 

a  Arietis 

E. 

49  58    1 

3098 

48  29  49 

3096 

47    1  35 

3095 

45  33  19 

3093 

Aldebaran 

E. 

81  59  22 

3149 

80  32    3 

3140 

79    4  42 

3137 

77  37  17 

3134 

13 

Sun 

W. 

96  31  11 

3433 

97  52  50 

3496 

99  14  37 

3418 

100  36  33 

3410 

a  Aquilee 

W. 

61    3  14 

3963 

62  15  30 

3931 

63  28  18 

3901 

64  41  37 

3879 

Venus 

W. 

49  30    0 

3415 

50  52    0 

3407 

52  14    9 

3399 

53  36  27 

3390 

a  Arietis 

E. 

38  11  17 

3079 

36  42  42 

3006 

35  14    3 

3073 

33  45  20 

3030 

1 

1 

1 
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■ 

LUNAR  DISTANCES- 

^5 

Star's  Kame 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVb. 

of 

XVUlh. 

of 

XXIh. 

of 

1^ 

1 

Podtioii. 

W 

Biff. 

Diff. 

Dlff. 

mm 

Pollux 

W. 

101  58  36 

9394 

103  42  20 

9400 

O          /        // 

105  25  55 

9006 

O          /        // 

107    9  21 

9419 

Regulus 

W. 

65    4  32 

8384 

66  48  30 

9389 

68  32  20 

8396 

70  16    1 

9409 

Sujf 

E. 

37    7  41 

9700 

35  32  20 

9769 

33  57  11 

9779 

32  22  16 

9791 

2 

Reguhis 

W. 

78  52    5 

9437 

80  34  47 

9444 

82  17  19 

9459 

83  59  40 

9461 

Sun 

E. 

24  31  56 

9806 

22  58  56 

9899 

21  26  24 

9914 

19  54  23 

9944 

6 

Sun 

W. 

25    9  45 

3994 

26  35  26 

3930 

28     1    0 

3936 

29  26  27 

3943 

Saturo 

E. 

63  56  26 

9809 

62  22    1 

9815 

60  47  52 

9897 

59  13  59 

9840 

a  Pegasi 

E. 

74    9  29 

9093 

72  39    7 

3008 

71    9    4 

3094 

69  39  21 

3040 

Mars 

E. 

78  13  21 

9908 

76  42  28 

9981 

75  11  51 

9994 

73  41  31 

3006 

7 

Sun 

W. 

36  31  18 

3988 

37  55  44 

3997 

39  19  59 

3307 

40  44    2 

3316 

Fomalhaut 

E. 

42  44  32 

3000 

41  27    2 

3791 

40  10  37 

3787 

38  55  21 

3860 

Saturn 

E. 

51  28  38 

9901 

49  56  21 

9913 

48  24  19 

9990 

46  52  33 

9937 

a  Pegasi 

E. 

62  15  59 

3199 

60  48  25 

3148 

59  21  13 

3168 

57  54  25 

3187 

Mars 

E. 

66  13  42 

3009 

64  44  54 

3081 

63  16  21 

3093 

61  48    3 

3105 

8 

Sun 

W. 

47  41  34 

3304 

49    4  32 

3373 

50  27  19 

3381 

51  49  57 

3390 

Fomalhaut 

E. 

32  59  59 

4355 

ai  53  57 

4491 

30  49  57 

4645 

29  48  11 

4890 

Saturn 

E. 

39  17  19 

9994 

37  46  59 

3005 

36  16  53 

3017 

34  47    1 

3097 

a  Pegasi 

E. 

50  46  37 

3999 

49  22  24 

3394 

47  58  40 

3351 

46  35  27 

3378 

Mars 

E. 

54  30    0 

3159 

53    3    2 

3170 

51  36  17 

3180 

50    9  44 

3190 

■. 

a  Arietis 

E. 

91  30    4 

9973 

89  59  18 

9983 

88  28  44 

9999 

86  58  21 

3001 

9 

Sun 

W. 

58  40  46 

3498 

60    2  31 

3435 

61  24    8 

3441 

62  45  38 

3446 

Saturn 

E. 

27  21    4 

.  3083 

25  52  34 

3090 

24  24  19 

3106 

22  56  19 

3199 

a  Pegasi 

E. 

30  47  57 

3548 

38  28  26 

3590 

37    9  41 

3836 

35  51  46 

3687 

Mars    - 

E. 

42  59  48 

3334 

41  34  19 

3949 

40    9    0 

3850 

38  43  50 

3957 

a  Arietis 

E. 

79  29    2 

3039 

77  59  38 

3046 

76  30  22 

8068 

75    1  14 

3090 

10 

Sun 

W. 

69  31  43 

3469 

70  52  42 

8479 

72  13  37 

3475 

73  34  29 

3477 

a  Aqiiilo) 

W. 

39  45  30 

5333 

40  38  13 

M99 

41  32  35 

6076 

42  28  31 

4964 

Venus 

W. 

22  24  38 

3454 

23  45  53 

3458 

25    7    4 

3461 

26  28  12 

3463 

Mars 

E. 

31  40    1 

9989 

30  15  37 

3996 

28  51  21 

3309 

27  27  12 

3307 

a  Arietis 

E. 

67  37  16 

3089 

66    8  45 

3080 

64  40  18 

3089 

63  11  55 

3099 

11 

Sun 

W. 

80  18  27 

3480 

81  39  14 

3479 

83    0    2 

3478 

84  20  51 

3475 

a  AquihB 

w. 

47  28  16 

4533 

48  31  39 

4400 

49  36    1 

4404 

50  41  19 

4346 

Venus 

w. 

33  13  32 

3404 

34  34  36 

8463 

35  55  41 

3408 

37  16  48 

3459 

a  Arietis 

E. 

55  50  42 

3100 

54  22  32 

3100 

52  54  22 

3100 

51  26  12 

3099 

Aldebaran 

E. 

87  48  23 

3140 

86  21    9 

3146 

84  53  55 

3144 

83  26  39 

3143 

12 

Sun 

W. 

91    5  45 

3457 

92  26  57 

3408 

93  48  15 

3446 

95    9  40 

3440 

a  AquilflB 

W. 

56  19  59 

4109 

57  29  52 

4009 

58  40  24 

4039 

59  51  32 

3998 

Venus 

W. 

44    3  14 

3440 

45  24  45 

3434 

46  46  23 

3498 

48    8    8 

3498 

a  Arietis 

E, 

44    5    1 

3091 

42  36  40 

3088 

41    8  16 

3085 

39  39  48 

3089 

Aldebaran 

E. 

76    9  49 

3131 

74  42  17 

3197 

73  14  40 

3194 

71  46  59 

3119 

13 

Sun 

W. 

101  58  38 

3401 

103  20  53 

3399 

104  43  19 

3389 

106    5  56 

3379 

a  AquilflB 

W. 

65  55  25 

3843 

67    943 

3817 

68  24  28 

3791 

69  39  40 

3765 

Venus 

W. 

54  58  55 

3381 

56  21  33 

3371 

57  44  23 

3301 

59    724 

3351 

a  Arietis 

E. 

32  16  34 

3067 

30  47  44 

3064 

29  18  50 

3009 

27  49  54 

3060 
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GREENWICH  MEAN  TIME. 

1 
LUNAR  DISTANOES. 

i4 

Star's  Kame 

P.L. 

P.L. 

P.L. 

1 

P.L. 

and 

Noon. 

of 

Illh. 

of 

Vih. 

of 

IXh. 

of      1 

13 

Position. 

Siff. 

Diffl 

Bitt. 

Diir.   1 

Aldebaraii 

E. 

70  19  12 

3114 

O            /        // 

68  51  20 

3110 

67  23  22 

3104 

O           1        ff 

65  55  17 

3069  ; 

14 

Sun 

W. 

107  28  44 

3961 

108  51  45 

3351 

110  14  58 

;«w 

111  38  24 

33S7  ' 

a  AquilsB 

W. 

70  55  19 

3741 

72  11  23 

3717 

73  27  52 

3694 

74  44  45 

3673 

Venus 

W, 

60  30  37 

3339 

61  54    3 

3398 

63  17  42 

3316 

64  41  35 

3304 

Fomalhaut 

W. 

44  44  39 

3646 

46    2  21 

3605 

47  20  50 

3563 

48  40    5 

3593  1 

Saturn 

W. 

26  30  19 

3098 

27  59  57 

3014 

29  29  52 

3000 

31     0    5 

9985 

a  Penifii 
Aldeboran 

W. 

23  53  48 

4476 

24  58    1 

4309 

26    4  52 

4151 

27  14    5 

4090 

E, 

58  33    6 

3068 

57    4  17 

3060 

55  35  19 

3054 

54    6  13 

3047  , 

Pollux 

E. 

100  49  21 

9977 

99  18  39 

9966 

97  47  43 

9955 

96  16  34 

S943 

1 

15 

StJPf 

W, 

118  39    9 

3963 

120    4    4 

3949 

121  29  15 

3935 

122  54  43 

1 
3990 

a  AquilsB 

W. 

81  14  47 

3573 

82  33  51 

3555 

83  53  14 

3537 

85  12  57 

3580 

Venus 

W. 

71  44  44 

3836 

73  10  10 

3991 

74  35  54 

3907 

76    1  55 

ai9i 

Fomalhaut 

W. 

55  26  35 

3353 

56  49  45 

3394 

58  13  29 

3995 

59  37  46 

3967 

Saturn 

W. 

38  35  38 

9914 

40    7  39 

9900 

41  39  58 

9884 

43  12  37 

9870 

a  Peffasi 
Aldebaraii 

W. 

33  28    5 

3563 

34  47  20 

3498 

36    7  46 

3438 

37  29  19 

3385 

E. 

46  38  40 

3015 

45    8  46 

3010 

43  38  46 

3005 

42    8  40 

3009  , 

Pollux 

E. 

88  37    7 

9883 

87    4  26 

9870 

85  31  29 

9857 

83  58  15 

S843 

16 

Sun 

W. 

130    6  26 

3145 

131  33  41 

3199 

133    1  15 

3114 

134  29    8 

1 
3009  1 

Venus 

W. 

83  16  43 

3111 

84  44  39 

3095 

86  12  55 

3078 

87  41  32 

3060 

FVomaUiaut 

W. 

66  47    4 

3140 

68  14  25 

3117 

69  42  14 

3005 

71  10  30 

3079  , 

Saturn 

W. 

51    0  38 

9794 

52  a5  14 

9778 

54  10  11 

9769 

55  45  29 

S747 

a  Pegasi 

W. 

44  31  15 

3165 

45  58    6 

3199 

47  25  41 

3094 

48  53  58 

3061 

Mars 

W. 

32    4  14 

9978 

33  34  54 

9961 

35    5  56 

9943 

36  37  20 

9995  1 

Aldebaran 

E. 

34  37  28 

3009 

33    7  18 

3009 

31  37  16 

3018 

30    726 

3031 

Pollux 

R. 

76    7  31 

9779 

74  32  26 

9756 

'  72  57    1 

9741 

71  21  16 

9r796  I 

17 

Venus 

W. 

95    9  53 

9974 

96  40  38 

9957 

98  11  45 

9940 

99  43  13 

9999 

Fomalhaut 

W. 

78  38  30 

9969 

80    9  22 

9950 

81  40  37 

9931 

83  12  16 

9914 

Saturn 

W. 

63  47  13 

9666 

65  24  39 

9650 

67    226 

9634 

68  40  35 

9618 

a  Pegasi 

W. 

56  24  56 

9917 

57  56  53 

9891 

59  29  23 

9866 

61    2  25 

9649 

Mars 

W, 

44  19  53 

3839 

45  53  30 

9891 

47  27  30 

9805 

49    1  52 

S7RA 

Pollux 

E. 

63  17  28 

9649 

61  39  40 

9635 

60    1  32 

9619 

58  23    3 

9604  : 

1 

18 

Fomalhaut 

W. 

90  55  58 

98R3 

92  29  43 

9818 

94    3  47 

9805 

95  38    9 

9799 

Saturn 

W. 

76  56  44 

9539 

78  37    3 

9595 

80  17  42 

9510 

81  58  42 

9494 

a  Pegasi 

W, 

68  55    2 

9734 

70  30  57 

9713 

72    7  19 

9695 

73  44    6 

967« 

Mars 

W. 

56  59    9 

9706 

58  35  42 

9689 

60  12  36 

9673 

61  49  52 

9657 

a  Arietis 

W, 

25  28  51 

9609 

27    7  43 

9577 

28  47  10 

9554 

3027    8 

3539 

Pollux 

E. 

50    5  27 

9530 

48  24  55 

9515 

46  44    3 

9509 

45    2  52 

9488 

Regulus 

E. 

86  55    3 

9513 

85  14    8 

9497 

83  32  50 

9489 

81  51  11 

9467  I 

19 

Mars 

W. 

70    1  20 

9584 

71  40  37 

9569 

73  20  14 

9556 

75    0    9 

9543 

a  Arietis 

W, 

38  54    4 

9439 

40  36  43 

9493 

42  19  45 

9408 

44    3    9 

9309 

Pollux 

E. 

36  32  21 

9497 

34  49  25 

9416 

33    6  13 

9406 

31  22  47 

3396 

Rttgulus 

E. 

73  17  52 

9397 

71  34  13 

9384 

69  50  15 

9371 

68    5  58 

3358 

90 

Mars 

W. 

83  24    5 

9484 

85    5  41 

9473 

86  47  32 

9463 

88  29  37 

1 
9454 

a  Arietis 

W. 

52  45  14 

9397 

54  30  34 

9316 

56  16  10 

9305 

58    2    52 

9994 

Aldebaran 

W. 

22  52  16 

9793 

24  26  53 

9790 

26    3    6 

9650 

27  40  41 

9606 

Regulus 

E. 

59  20  12 

9301 

57  34  14 

9991 

55  48    2 

9981 

54    1  35 

9979 

J 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

%A 

Star's  Nam* 

P.L. 

P.L. 

P.L. 

P.L. 

^% 

and 

Midnight. 

of 

XVh. 

of 

XVHlh. 

of 

XXIh. 

of 

13 

Position. 

o 

Diff. 

Dur. 

Piff. 

IMft. 

Aldebarau 

E. 

0         /      /' 

64  27    6 

3oe» 

62  58  47 

3087 

o         /        /» 

61  30  21 

3080 

60    1  47 

3074 

14 

Sun 

W. 

113    2    4 

3315 

114  25  58 

3303 

115  50    6 

3989 

117  14  30 

3976 

a  Aquilse 

W. 

76    2    1 

9651 

77  19  40 

3631 

78  37  41 

3610 

79  56    4 

3599 

Venufi 

W. 

66    5  42 

3991 

67  30    4 

3978 

68  54  41 

3965 

70  19  34 

3950 

FomalhaHt 

W. 

50    0    4 

3486 

51  20  44 

3451 

.52  42    3 

3417 

54    4    0 

3384 

Saturn 

W. 

32  30  36 

9971 

34    1  25 

9958 

35  32  31 

9943 

37    3  55 

9998 

a  Pecasi 
AldeDaran 

W. 

28  25  25 

3906 

29  38  39 

3804 

30  53  37 

3715 

32  10    8 

3635 

E. 

52  36  59 

3040 

51    7  36 

3034 

49  38    5 

3098 

48    8  27 

3091 

Pollux 

E. 

94  45  10 

9939 

93  13  32 

9990 

91  41  39 

9909 

90    9  3J 

9806 

15 

Sun 

W. 

124  20  28 

3906 

125  46  31 

3191 

127  12  51 

3178 

128  39  29 

3160 

a  AqnilflB 

W. 

86  32  59 

3504 

87  53  19 

3488 

89  13  56 

3473 

90  34  50 

3459 

Venus 

W. 

77  28  15 

3176 

78  54  53 

3160 

80  21  50 

3143 

81  49    7 

3198  i 

Fomalhaul 

W. 

6]    2  36 

3940 

62  27  58 

3914 

63  53  50 

3189 

65  20  12 

3164 

Saturn 

W. 

44  45  34 

9855 

46  18  50 

9640 

47  52  26 

9895 

49  26  22 

9809 

a  Peffasi 
Aldebaran 

W. 

38  51  53 

3334 

40  15  25 

3987 

41  39  52 

3944 

43    5    9 

3903 

E. 

40  38  30 

9999 

39    8  16 

9997 

37  37  59 

9997 

36    7  42 

9999 

Pollux 

E. 

82  24  43 

9899 

80  50  53 

9615 

79  16  44 

9801 

77  42  17 

9786 

16 

Sun 

W. 

135  57  19 

3083 

137  25  49 

3067 

138  54  39 

3059 

140  23  47 

3096 

Venus 

W. 

89  10  30 

3043 

90  39  49 

3096 

92    9  29 

3000 

93  39  30 

9999 

Fomalhaut 

W. 

72  39  14 

3051 

74    8  24 

3099 

75  38    1 

3009 

77    8    3 

9989 

Saturn 

W. 

57  21    7 

9731 

58  57    6 

9714 

60  33  27 

9698 

62  10    9 

9689 

a  Pegasi 

W. 

50  22  55 

3030 

51  52  31 

3000 

53  22  44 

9971 

54  53  33 

9944 

Mars 

W. 

38    9    7 

9908 

39  41  16 

9899 

41  13  46 

9874 

42  46  38 

9856 

Aldebaran 

E. 

28  37  52 

3051 

27    8  42 

3076 

25  40    3 

3119 

24  12    5 

3154 

Pollux 

E. 

69  45  11 

S711 

68    8  46 

9606 

66  32    1 

9681 

64  54  55 

9665 

17 

Venus 

W. 

101  15    4 

9905 

102  47  17 

9887 

104  19  52 

9870 

105  52  49 

9854 

Fomalhaut 

W. 

84  44  17 

9896 

86  16  41 

9880 

87  49  26 

9863 

89  22  32 

9848 

Saturn 

W. 

70  19    5 

9609 

71  57  57 

9586 

73  37  11 

9570 

75  16  47 

9555 

a  Pegasi 

W. 

62  35  58 

9819 

64  10    1 

9797 

65  44  33 

9775 

67  19  34 

97S4 

Mars 

W. 

50  36  35 

9772 

52  11  40 

9754 

53  47    8 

9738 

55  22  58 

9799 

Pollux 

E. 

56  44  13 

9588 

55    5    2 

9574 

53  25  31 

9550 

51  45  39 

9544 

18 

Fomalhaut 

W. 

97  12  47 

9780 

98  47  41 

9769 

100  22  50 

9758 

101  58  13 

9749 

Saturn 

W. 

83  40    3 

9480 

85  21  45 

9466 

87    3  47 

9451 

88  46    9 

9437 

a  Pegasi 

W. 

75  21  18 

9658 

76  58  54 

9640 

78  36  54 

9004 

80  15  16 

9606 

Mars 

W. 

63  27  29 

9643 

65    5  26 

9697 

66  43  44 

9619 

68  22  22 

9506 

a  Arietis 

W. 

35?    7  37 

25J9 

33  48  34 

9499 

35  29  58 

9473 

37  11  49 

9456 

Pollux 

E. 

43  21  22 

9475 

41  39  33 

9469 

39  57  26 

9450 

38  15    2 

9438 

Regulus 

E. 

80    9  12 

9453 

78  26  52 

9438 

76  44  12 

9494 

75    I  12 

9410 

19 

Mars 

W. 

76  40  22 

9531 

78  20  52 

9519 

80    1  39 

9506 

81  42  44 

9494 

a  Arietis 

W. 

45  46  55 

9378 

47  31     1 

9364 

49  15  27 

9351 

51    0  12 

9339 

PoUux 

E. 

29  39    9 

9390 

27  55  20 

9384 

26  11  22 

9379 

24  27  17 

9376 

Regulus 

E. 

66  21  23 

S346 

64  36  31 

9334 

62  51  21 

9399 

61    5  55 

9311 

20 

Mars 

W. 

90  11  55 

9445 

91  54  26 

9436 

93  37  10 

9498 

95  20    5 

9490 

a  Arietis 

W. 

59  48  10 

9985 

61  34  32 

9976 

63  21    7 

9967 

65    7  55 

9960 

Aldebaran 

W. 

29  19  25 

9564 

30  59  10 

9595 

32  39  48 

9499 

34  21  12 

9463 

Regulus 

E. 

52  14  54 

9963 

50  28    0 

9965 

48  40  54 

9947 

46  53  36 

9939 
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XTII. 


GREENWICH  MEAN  TIME. 

LUNAE  DT8TANCES. 

og 

21 

star's  Name 

and 

Poaition. 

Noon. 

P.L. 

of 

Diff. 

ni5». 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 
Diff. 

ix»». 

P.L. 

of 
Diff. 

a  Arietis 

W. 

O           /        tl 

66  54  54 

S951 

68  42    5 

9945 

O          /         // 

70  29  26 

iuaa 

72  16  57 

9933 

Aldebaran 

W. 

36    3  17 

9438 

37  45  58 

9416 

39  29  10 

9396 

41  12  51 

9378 

Re^ulus 
Spica 

E. 

45    6    7 

tesKi 

43  18  28 

9996 

41  30  39 

9990 

39  42  42 

9914 

E. 

99    8  28 

9935 

97  20  53 

9999 

95  83    8 

SfiKS) 

93  45  14 

2217 

22 

a  Arietis 

W. 

81  16  25 

3911 

83    4  36 

9908 

84  52  52 

9906 

86  41  11 

9904 

Aldebarau 

W. 

49  56  47 

8315 

51  42  24 

9307 

53  28  14 

9300 

55  14  14 

9993 

Regulus 

E. 

30  41    9 

9196 

28  52  35 

9193 

27    3  57 

9191 

25  15  16 

9180 

Spica 

K 

84  43  57 

S197 

82  55  25 

9194 

81    6  49 

9199 

79  18  10 

9J91   ' 

23 

Aldebarau 

W. 

64    6    9 

9974 

65  52  46 

9973 

67  39  25 

i»m 

6926    5 

3943  , 

Pollux 

W. 

21    7  31 

9960 

22  54  29 

9951 

24  41  40 

9944 

26  29    2 

9338  ! 

- 

Spica 

E. 

70  14  35 

9190 

68  25  53 

9191 

66  37  12 

9199 

64  48  ^ 

9185  , 

24 

Aldebaran 

W. 

78  19  11 

S981 

80    539 

9983 

81  52    3 

9987 

83  38  22 

3991 

PollUT 

W. 

35  26  57 

iBJ35 

37  14  33 

SU36 

39    2    7 

9938 

40  49  37 

3941 

Spica 

E. 

55  46  17 

9910 

53  58    5 

9915 

52  10    0 

9990 

50  22    2 

3934 

Antares 

E. 

101  36  57 

9905 

99  48  37 

9909 

98    0  23 

9914 

96  12  16 

9918 

Suit 

E. 

126  28    5 

9540 

124  47  47 

9543 

123    7  34 

9548 

121  27  27 

9551 

25 

Aldebaran 

W. 

92  28  12 

9317 

94  13  46 

9394 

95  59  11 

9331 

97  44  26 

8337 

Pollux 

W. 

49  45  53 

9969 

51  32  49 

9967 

53  J9  37 

9979 

55    6  17 

9378 

Spica 

E. 

41  24    6 

9953 

39  36  58 

9960 

37  49  59 

9967 

36    3  11 

9374  ' 

Antares 

E. 

87  13  28 

9945 

85  26    7 

9951 

83  38  55 

9957 

81  51  52 

3963 

Sun 

E. 

113    8  27 

9578 

111  29    2 

9584 

109  49  45 

9580 

108  10  36 

9597 

26 

Pollux 

W. 

63  57  26 

9310 

65  43  11 

9317 

67  28  46 

9394 

69  14  11 

3331  1 

Re^UB 
Spica 

W. 

26  57  35 

9300 

28  43  35 

9307 

30  29  25 

9314 

32  15    4 

3391   ' 

E. 

27  12    1 

9317 

25  26  26 

9396 

23  41    4 

9336 

21  55  57 

3348 

Aiitares 

E. 

72  59    3 

9998 

71  13    0 

9305 

69  27    8 

9319 

67  41  26 

9930 

Sun 

E. 

99  57  16 

9633 

98  19    6 

9640 

96  41    6 

9648 

95    3  16 

3656 

27 

Pollux 

W. 

77  58  36 

9386 

79  42  57 

3375 

81  27    7 

3383 

83  11    6 

9391 

Regulus 

W. 

41    0  41 

9358 

42  45  16 

9366 

44  29  39 

9374 

46  13  51 

3389 

Antares 

E. 

58  55  40 

9357 

57  11    4 

9365 

55  26  39 

93rj 

53  42  26 

3381 

Sun 

E. 

86  56  49 

9697 

85  20    5 

9704 

83  43  31 

9713 

82    7    8 

3339 

28 

Pollux 

W. 

91  48  12 

9430 

93  31    4 

9438 

95  13  44 

9446 

96  56  13 

9454 

Regulus 

W. 

54  52    4 

9491 

56  35    9 

9499 

58  18    3 

9496 

60    0  46 

9444 

Antares 

E. 

45    4    8 

9490 

43  21    2 

9499 

41  38    8 

9436 

39  55  24 

3444  i 

Sun 

E. 

74    8    6 

9764 

72  32  51 

9773 

70  57  '48 

9789 

69  22  56 

3790 

29 

Regulus 

W. 

68  31  33 

9484 

70  13    9 

9499 

71  54  34 

9489 

73  %>  48 

9507 

Spica 

W. 

14  39  20 

9535 

16  19  44 

9533 

18    0  11 

3534 

19  40  37 

9537 

Antares 

E. 

31  24  35 

9483 

29  42  58 

9499 

28    1  33 

9489 

26  20  19 

3507 

Sun 

E. 

,  61  31  25 

9834 

59  57  41 

9849 

58  24    8 

9859 

56  50  47 

3800 

30 

Re^us 
Spvm 

W. 

81  59  15 

9546 

83  39  24 

9556 

85  19  21 

3663 

8659    7 

3570 

W. 

28    1  26 

9569 

29  41  13 

9568 

31  20  52 

3575 

33  .0  21 

3589 

Sun 

E. 

49    6  51 

9005 

47  34  39 

9914 

46    238 

9894 

44  30  49 

9833 

31 

Spica 

W. 

41  15  22 

9618 

42  53  52 

9096 

44  32  12 

9634 

46  10  21 

8641 

Sun 

E. 

36  54  45 

9989 

35  24  10 

9993 

33  53  48 

3003 

32  23  39 

3014 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

21 

Star's  Name 

and 

Position. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L 

of 

Diff. 

XVlllh 

P.L. 

of 
Diff. 

XXlii. 

P.Lw 

of 

Diff. 

a  Arietis 
Aldebaran 
Regius 
Spica 

W. 
W. 
E. 
E. 

7l    4  36 
42  56  58 
37  54  36 
91  57  12 

SMI? 
9309 
9310 
9S19 

75  52  23 
44  41  27 
36    6  23 
90    9    2 

9999 
9348 
9906 
9908 

77  40  18 
46  26  16 
34  18    4 
88  20  46 

9918 
9336 
9909 

9904 

7§  28  19 
48  11  23 
32  29  39 
86  32  24 

9914 
9394 
2198 
9200 

22 

a  Arietis 
Aldebonin 
Replug 
Spica 

W. 
W. 
E, 
E. 

88  29  32 
57    0  24 
23  26  34 
77  29  29 

9903 
9987 
9190 
9190 

90  17  55 
58  46  42 
21  37  51 
75  40  46 

2909 

9983 
9189 
9189 

92    6  19 
60  33    6 
19  49    7 
73  52    2 

9909 

9980 
9190 
2180 

93  54  44 
62  19  35 
18    0  24 
72    3  18 

9908 
9977 
9199 
9190 

23 

Aldebaran 

Pollux 

Spica 

W. 
W. 
E. 

71  12  46 

28  16  31 
62  59  58 

9973 
9236 
9197 

72  59  25 
30    4    5 
61  n  26 

9974 
9934 
9900 

74  46    3 
31  51  42 
59  22  58 

9975 
9933 
9903 

• 

76  32  39 
33  39  20 
57  34  35 

9978 
9934 
2906 

24 

Aldebaran 
Pollux 
Spica 
Aiitares 

Sun 

W. 
W. 

E. 
K 
E. 

85  24  34 
42  37    3 
48  34  10 
94  24  15 
119  47  25 

9906 
99« 
9999 

9993 
9S56 

87  10  40 
44  24  24 
46  46  26 
92  36  22 
118    7  30 

9301 
9948 
9935 
9998 

9561 

88  56  38 
46  11  40 
44  58  51 
90  48  36 
116  27  41 

9306 
9959 
9941 
9933 
9566 

90  42  29 
47  58  50 
43  11  24 
89    0  58 
114  48    0 

2311 
2957 
9947 
9230 
9579 

1  25 

Aldebaran 
Pollux 
Spica 
Antares 

Sujf 

W. 

W. 

E. 

E. 

E. 

99  29  31 
56  52  49 
34  16  33 
80    4  58 
106  31  37 

9345 
9384 
9989 
9970 
9604 

101  14  25 
58  39  12 
3230    7 
78  18  14 

104  52  47 

9353 
9990 
9989 
9977 
9611 

102  59    8 
60  25  26 
30  43  52 
76  31  40 

103  14    7 

9361 
9996 
9998 
9983 
9618 

104  43  39 
62  11  31 
28  57  50 
74  45  16 

101  35  36 

9368 
9303 
9307 
2991 
S696 

26 

Pollux 
ReguluB 
Spica 
Antares 

Sun 

W. 
W. 
£. 

E. 
E, 

70  59  25 
34    0  33 
20  11    7 
65  55  55 
93  25  37 

9338 
9398 
9360 
939/ 
9664 

72  44  29 
35  45  51 
]8  26  35 
64  10  35 
91  48    9 

9346 
9335 

9375 
9334 
9679 

74  29  22 
37  30  59 
16  42  24 
62  25  25 
90  10  51 

9353 

9343 
9309 
9349 
9680 

76  14    4 
39  15  56 
14  58  38 
60  40  27 
88  33  44 

1 
2360 
2351 
2412 
2350 
2680 

27 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

84  54  53 
47  57  52 
51  58  24 

80  30  57 

9306 
9390 
9380 
9f730 

86  38  30 

49  41  41 

50  14  33 
78  54  57 

9407 
9307 
9396 

9739 

88  21  55 
51  25  20 
48  30  53 
77  19    9 

2415 
9406 
9405 
9747 

90    5    9 
53    8  48 
46  47  25 
75  43  32 

2499 
9413 
9419 
9756 

28 

Pollux 

Re^luB 

Antares 

Sun 

W. 
W. 
E. 
E. 

96  %  31 
61  43  18 
38  12  52 
e7  48  15 

9489 
9459 
9459 

9798 

100  20  38 
63  25  39 
36  30  31 
66  13  45 

9470 
9460 
9460 
9808 

102    2  33 
65    748 
34  48  21 
64  39  27 

9478 
9468 
9467 
9816 

103  44  17 
66  49  46 
33    6  22 
63    5  20 

9487 
9476 
9476 
9895 

29 

Rej^lus 

Spica 

Antares 

Sun 

W. 
W. 
E. 
E. 

75  16  52 
21  20  59 
24  39  16 
55  17  37 

9515 
9540 
9515 
9860 

76  57  44 
23    1  16 
22  58  24 
53  44  38 

9593 
9545 
9693 
9878 

78  38  25 
24  41  27 
21  17  43 
52  11  51 

9531 
9551 
9531 
9887 

80  18  55 
26  21  30 
19  37  13 
50  39  15 

9538 
9556 
9540 
9896 

30 

Re^luB 
Spica 

Sun 

W. 
W. 

E. 

88  38  43 
34  39  41 
42  59  12 

9678 
9580 
9049 

90  18    8 
36  18  51 
41  27  47 

9587 
9596 
9059 

91  57  21 
37  57  51 
39  56  34 

9505 
9603 
9969 

93  36  23 
39  36  42 
38  25  33 

9609 
9611 
9979 

31 

i 

Spica 

Sun 

W. 
E. 

47  48  20 
30  53  43 

9649 
3095 

49  26    8 
29  24    1 

9657 
3037 

51    3  46 
27  54  34 

96a'> 
3049 

52  41  13 
26  25  22 

9674 
3062 
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VENUS,  1877. 


§ 

o 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


GREENWICH  MEAN  TIME. 


JANUARY. 


Apparent 

Right 
Afloenaion. 


Noon, 


h    m     B 
16  37  24.29 

16  42  38.00 

16  47  52.65 

16  53    8.24 

16  58  24.74 

17  3  42.10 
17  9  0.27 
17  14  19.21 
17  19  38.89 
17  24  59.24 

17  30  20.22 
17  35  41.77 
17  41  3.84 
17  46  26.37 
17  51  49.31 

17  57  12.61 

18  2  36.20 
18  8  0.02 
18  13  24.01 
18  18  48.11 

18  24  12.27 
18  29  36.44 
18  35  0.54 
18  40  24.53 
18  45  48.35 

18  51  11.95 

18  56  35.26 

19  1  58.25 
19  7  20.85 
19  12  43.02 

19  18  4.70 
19  23  25.85+ 


Var.of 
RA. 
fori 
Bonr. 


Noon. 


3.051 
3.093 
3.13S 
3.170 
3.906 

3.949 
3.974 
3.305 
3.335 
3.36B 

3.387 
3.410 
3.430 
3.448 
3.464 

3.478 
3.488 
3.407 
3.509 
3.S06 

3.507 
3.506 
3.509 
3.487 
3.488 

3.478 
3.465 
3.450 
3.433 
3.413 

3.309 
3.360 


Apparent 
Declinatiou. 


Noon, 


II 


Var.of 
Dec. 
fori 

Hoar. 


Noofn, 


II 


-20  44  31.2-31.74 

20  56  55.3   30J87 

21  8  43.9   S8.78 
21  19  56.6   97.97 


21  30  32.7 

21  40  31.8 
21  49  53.3 

21  58  36.8 

22  6  41.8 
22  14    8.0 

22  20  54.8 
22  27  1.9 
22  32  29.0 
22  37  15.8 
22  41  22.0 

22  44  47.4 
22  47  31.6 
22  49  .34.7 
22  50  56.5 
22  51  36.8 


22  51  35. 
22  50  52.7 
22  49  28.2 
22  47  22.1 
22  44  34.6 

22  41  5.7 
22  36  55.4 
22  32  3.9 
22  26  31.4 
22  20  18.0 

22  13  24.0 
-22    5  49.6 


95.74 

94.18 
99.6J 
91.09 
19.40 
17.77 

16.13 
14  47 
19.79 
11.10 
8.41 

7  70 
5.88 
4.97 
9.54 
-0.81 


5  + 


0.99 
9.65 
4.38 
6.11 
7.84 

8.57 
11.98 
13.00 
14.70 
16.40 


18.08 
+18.77 


Meridian 
Passage. 


h    m 
21  53.6 

21  54.9 

21  56.2 

21  57.5 

21  58.8 


22 
22 
22 
22 
22 


0.2 
1.6 
3.0 
4.4 

5.8 


22  7.2 
22  8.7 
22  10.1 
22  11.6 
22  13.0 

22  14.5 
22  15.9 
22  17.4 
22  18.8 
22  20.3 

22  21.7 
22  23.2 
22  24.6 
22  26.1 
22  27.5 

22  29.0 
22  30.4 
22  31.9 
22  33.3 
22  34.8 

22  36.2 
22  37.6 


FEBRUARY. 


I 
t 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noofn, 


h    m     s 
19  23  25.85 

19  28  46.41 

19.34    6.35 

19  39  25.61 

19  44  44.15 

19  50    1.93 

19  55  18.91 

20  0  35.03 
20  5  50.28 
20  11    4.60 

20  16  17.98 
20  21  30.37 
20  26  41.75 
20  31  52.08 
20  37    1.36 

20  42  9.56 
20  47  16.66 
20  52  22.65 

20  57  27.51 

21  2  31.24 

21  7  33.82 
21  12  35.26 
21  17  35.56 
21  22  34.72 
21  27  32.73 

21  32  29.63 
21  37  25.40 
21  42  20.04 
21  47  13.58 
21  52  6.06 


21  56  57.47    19.118 

22  1  47.82+19.076 


Var.of 

R.A. 

fori 

Hour. 


Noon. 


8 

+13.360 
13.343 
13.317 
13.987 
13.957 

13.994 
13.188 
13.154 
13.116 
13.078 

13.037 
19.885 
19.869 
19.808 
19.864 

19.819 
19.773 
19.796 
19.678 
19.639 

19.584 
19.537 
19.488 
19.441 
19.384 

19.347 
19.300 
19.954 
19.908 
19.163 


Apparent 
DecUnatl 


ition. 


Noon, 


o 

-22 


5  49.6 


21  57  35.0 
21  48  40.7 
21  39  6.9 
21  26  54.0 

21  16  2.4 
21  6  32.5 
20  54  24.9 
20  41  39.9 
20  28  17.9 

20  14  19.6 
19  59  45.6 
19  44  36.4 
19  28  52.4 
19  12  34.3 

18  55  42.9 
18  38  18.7 
18  20  22.3 
18  1  54.4 
17  42  55.7 

17  23  26.8 
17  3  28.3 
16  43  1.0 
16  22  5.4 
16    0  42.4 

15  38  52.6 
15  16  36.7 
14  53  55.5 
14  30  49.6 
14    7  19.6 

13  43  26.4 
-13  19  10.7 


Var.of 
Dea 
fori 

Hoar. 


Noofn, 


II 
+18.77 

91.43 

93.08 

94.79 

96.34 

97.85 
98.53 
31.11 
39.66 

34.18 

35.68 
37.16 
38.69 
40.05 
41.45 


Meridian 


h  m 
22  37.6 
22  39.0 
22  40.4 
22  41.8 
22  43.1 

22  44.4 
22  457 
22  47.0 
22  48.3 
22  49.6 

22  50.9 
22  52.1 
22.53.3 
22  54.5 
22  55.7 


49.63  22  56.9 
44.18  22  56.1 


45.51 
46.81 
48.06 

48.33 
50.55 
51.73 
59.80 
54.09 


22  59.3 

23  0.5: 
23  1.6' 

23  2.6 

23  .3.7  i 

23  4.7 

23  5.7  I 

23  6.7 


55.19  23 

56.18 

57.93 


58.95 
58.94 

60.19 
461.19 


7.7 
23  8.6 
23  9.6 
23  10.5 
23  11.4 

23  12.3 
23  13.2 


Day  of  the  Month.  Ist 


// 


Semidiameter     6.2 
Hor.  Parallax     6.5 


6th. 


6.1 
6.3 


nth. 


^:o 

6.2 


16th. 


6.1 


9l8t. 


// 
5.8 

6.0 


96th. 


// 
5.7 

5.9 


Slst 


Day  of  the  MonUi. 


6th. 


// 
57 

5.9 


Semidiameter 
Hor.  Parallax 


5^6 

5.8 


10th. 

16th. 

90th. 

5:5 

5.7 

5i> 

^:4 
5.6 

9M1I. 


£3 
5.5 


KoTB.— North  declinations  are  marked  +,  south  declinati(nis 
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GREENWICH  MEAN  TIME. 


MARCH. 


« 
P 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparrait 

Kgbt 
ABcenaion. 


Noon. 


b    m     8 
21  47  13.58 

21  52    6.06 

21  56  57.47 

22  1  47.82 
22    6  37.15 

22  11  25.46 
22  16  12.78 
22  20  59.13 
22  25  44.53 
22  30  29.00 

22  35  12.58 
22  39  55.29 
22  44  37.16 
22  49  18.21 
22  53  58.47 

22  58  37.98 

23  3  16.77 
23  7  54.86 
23  12  32.30 
23  17    9.11 

23  21  45.33 
23  26  21.01 
23  30  56.17 
23  35  30.86 
23  40    5.11 

23  44  38.98 
23  49  12.50 
23  53  45.70 
23  58  18.64 
0    2  51.35 


0    7  23.89   11.353 
0  11  56.294-11.347 


Viir.of 

R.A. 

fori 

Hour. 


Koon. 


Anparent 
Decunation. 


Noon. 


8 

+19.908 
19.163 
19.119 
19.076 
19.033 

11.991 
11.960 
11.910 
11.879 
11.833 

11.797 
11.761 
11.797 
11.003 
11.661 

11.630 
11.600 
11.579 
11JM6 
11.591 

11.487 
11.475 
11.455 
11.436 
11.419 

11.404 
11.389 
11.378 
11.368 
11.360 


#/ 


-14  30  49.6 
14  7  19.6 
13  43  26.4 
13  19  10.7 
12  54  33.2 

12  29  34.5 
12  4  15.5 
11  38  36.8 
11  12  39.2 
10  46  23.6 

10  19  50.5 
9  53  0.8 
9  25  55.1 
8  58  34.4 
8  30  59.4 

8  3  10.6 
7  35  9.0 
7  6  55.2 
6  38  30.0 
6    9  54.2 

5  41  8.4 
5  12  13.4 
4  43  9.9 
4  13  58.6 
3  44  40.2 

3  15  15.5 
2  45  45.0 
2  16  9.6 
1  46  29.9 
1  16  46.7 


0  47    0.5 
-  0  17  12. 


Var.of 
Dec. 
fori 
Hour. 


Noon, 


4-58.35 
50.94 
60.19 
61.19 
69.09 

69.87 
63.71 

64  51 

65  JM 
66v03 

66.73 
67.41 
66.06 
68.66 
60.95 

60.80 
70.33 
70.81 
71J98 
71.71 

79.10 
79,47 
79.81 
73.19J 
73.41 

73.65 
73.88 
74.07 
74.93 
74.37 


1+74 


74.47 
.55 


Meridian 
Passage. 


h  m 
23  10.5 

23  11.4 

23  12.3 

23  13.2 

23  14.1 

23  15.0 
23  15.8 
23  16.6 
23  17.4 
23  18.2 

23  16.9 
23  19.7 
23  20.5 
23  21.2 
23  21.9 

23  22.6 
23  23.3 
23  24.0 
23  24.7 
23  25.4 

23  26.0 
23  26.7 
23  27.3 
23  27.9 
23  28.5 

23  29.2 
23  29.8 
23  30.4 
23  31.0 
23  31.6 

23  32.2 
23  32.8 


Day  of  the  Month.    9d. 

Semidiameter       o.3 
Hor.  Parallax        5.5 


7th. 


5.2 
5.4 


19th. 


// 
5.2 

5.4 


17th. 


^:i 

5.3 


92d. 


5.3 


97tb. 


// 
5.1 

5.3 


APRIL. 


I 

o 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Kigbt 
Ascension. 


Noon. 


h    m     8  8 

0  11  56.29+11.347 

0  16  28.59 

0  21    0.84  11.343 

0  25  33.08  11.344 

0  30    5.34  11.346 


0  34  37.67 
0  39  10.12 
0  43  42.72 
0  48  15.52 
0  52  48.55 

0  57  21.85 

1  1  55.46 
1  6  29.43 
1  11  3.78 
1  15  38.56 

1  20  13.80 
1  24  49.53 
129  25.79 
1  34  2.62 
1  38  40.06 

1  43  18.15 
1  47  56.91 
1  52  36.39 

1  57  16.61 

2  1  57.61 

2  6  39.42 
2  11  22.08 
2  16  5.62 
2  20  50.05 
2  25  35.42 

2  30  21.75 
2  35    9.07 


Var.of 

R.A. 

fori 

Hour. 


Nocn. 


11.390 
11.355 
11.369 
11.371 
11. 


11.304 
11.408 
11.494 
11.440 
11.458 

11.478 

11.500 

11.5S 

11.546 

11.574 

11.601 
11.630 
11.061 
11.609 
11.796 

11.761 
11.707 
11.883 
11.879 
11.910 

11.961 
+11.993 


Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Nocn, 

Noon. 

Q         1        II 

-  0  17  12.1 

II 
+74.65 

+  0  12  37.8 

74.60 

0  42  28.4 

74.61 

1  12  19.0 

74.60 

1  42    9.0 

74.56 

2  11  57.7 

74.49 

2  41  44.3 

74.39 

3  n  28.1 

74.96 

3  41    8.5 

74.09 

4  10  44.6 

73.91 

4  40  15.7 

73.68 

5    9  41.0 

73.43 

5  38  59.9 

73.15 

6    8  11.6 

79.84 

6  37  15.4 

79.48 

7    6  10.4 

79.11 

7  34  56.2 

71.71 

8    3  31.9 

71.97 

8  31  56.7 

70.81 

9    0  10.0 

70.30 

9  28  11.1 

69.78 

9  55  59.2 

60J33 

10  23  33.5 

68.63 

10  50  53.3 

68.09 

11  17  67.9 

67.37 

11  44  46.6 

66.00 

12  11  18.6 

65.96 

12  37  33.3 

65^95 

13    3  30.0 

64.47 

13  29    7.9 

63.68 

13  54  26.2 

69.84 

+14  19  24.2 

+61.99 

Meridian 
Passage. 


h    m 
23  32.8 

23  33.3 

23  33.9 

23  34.5 

23  35.1 

23  35.7 
23  36.3 
23  36.9 
23  37.5 
23  38.2 

23  38.8 
23  39.4 
23  40.0 
23  40.7 
23  41.3 

23  42.0 
23  42.6 
23  43.3 
23  40.0 
23  44.7 

23  45.4 
23  46.1 
.23  46.8 
23  47.5 
23  48.2 

23  49.0 
23  49.8 
23  50.6 
23  51.4 
23  52.3 

23  53.1 
23  54.0 


Day  of  the  Month.    Ist. 


Semidiameter       o.O 
Hor.  Parallax       5.2 


6tb. 


^!o 

5.2 


nth. 


5.0 
5.2 


16th. 


// 
5.0 

5J2 


9l8t. 


^:o 

5.1 


96th. 


4:9 
5.1 


+  prefixed  to  the  hourly  ohange  of  declination,  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing ;  —  Indicates  that  north  declinations  are  decreasing  and  south  declinations  inoreasing. 
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VENUS,  1877. 


% 

•s 

1 

^ 

Hour 

u>ridi>ii 

t 

1 

AKwaion. 

Honr. 

Honr. 

UoMlm 

Norn. 

S«m. 

ff«». 

ffom. 

Stm. 

TToon. 

J»«m. 

Sam. 

1 

1.     n.     . 
a  30  31.75 

+Il!s6l 

+13  64  a6!3 

tai.ei 

93  53.1 

1 

h     n,     « 
5    7    6.95 

H3.aw 

+23  11  46 

5-H9!«S 

h    »     1 
0  36.8 

a 

a  35    9.07 

1I.S93 

14  19  34.! 

61 .09 

93  54.0 

3 

6  19  95.73 

la.as? 

33  20  30 

d   90.99 

0  38.9 

3 

2  40  57.41 

19.038 

14  44    1.3 

01.10 

33  54.9 

3 

5  17  45.17 

13.S3 

23  99  34 

1     10.30 

0  39.6; 

4 

a  44  46.78 

la.on 

15    8  16.4 

80.17 

83  55.8 

4 

5  83    6.31 

13348 

93  35  56.0|   MM 

0  31.0 

5 

3  49  37.30 

la.iaa 

15  33    9.1 

S0.99 

83  56.7 

5 

5  38  25.81 

13.369 

83  49  37.8    15.B5 

0  33.4  1 

6 

3  54  se.co 

U.l«< 

15  65  3e.e 

as.M 

33  57.7 

6 
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83  48  37.9  14.11 

0  33.8' 
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H.OO 
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11 

3  19    3.67 
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17  46  51.8 
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0    1.6 

11 
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0  4D.9  1 

la 
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19 
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ia.4S8 
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13 
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13 
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13.4SB 
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0  43.8 

u 
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14 
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13.45B 

84  11     8 
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15 
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19.568 
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15 
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84  10  4S 
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16 
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19 
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Da 
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nth. 

Nth. 

« 
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Ho 
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:9 
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Ho 
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I 


GREENWICH  MEAN  TIME. 


JULY. 


I 

o 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
90 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Right 
Ascension. 


Noon, 


b    m     s  s 

7  47  22.14+13.061 

7  52  35.62    13.041 

7  57  48.13    13.000 

8  2  59.63    19.958 
8    8  10.10   19.913 


8  13  19.49 

8  18  27.78 
8  23  34.94 
8  28  40.95 
8  33  45.78 

8  38  49.40 
8  43  51.82 
8  48  53.02 
8  53  52.98 

8  58  51.68 

9  3  49.14 
9  8  45.33 
9  13  40.25 
9  18  33.91 
9  23  26.31 

9  28  17.46 
9  33  7.36 
9  37  56.03 
9  42  43.48 
9  47  29.72 

9  52  14.78 

9  56  58.67 

10    1  41.41 

10    6  23.03 

10  1 1    3.55 

10  15  43.00 
10  20  21.40 


Yar.of 
B.A. 
fori 
Hour. 


Noon. 


19.868 

19.774 
19.795 
19.676 

19.686 
19.575 
19.504 
19.479 
19.490 

19.368 
19.315 
19.969 
19.909 
19.15< 

19.105 
19.054 
19.003 
11.959 
11.909 

11.853 
11.804 
11.757 
11.710 
11.665 

11.690 
+11.577 


Apparent 
Declination. 

Yar.of 
Dec. 
fori 

Hoar. 

Koon. 

Noon. 

+22  28  23.9 

-99.63 

22  16  13.2 

31.95 

22    3  24.0 

39.85 

21  49  56.7 

34.43 

21  35  51.9 

35.97 

21  21  10.1 

37.51 

21    5  51.9 

39.01 

20  49  57.8 

40.50 

20  33  28.3 

41.97 

20  16  24.0 

43.39 

19  58  45.8 

44.79 

19  40  34.2 

46.17 

19  21  49.9 

47.59 

19    2  33.5 

48.85 

18  42  45.7 

50.14 

18  22  27.3 

51.40 

18    1  38.8 

59.64 

17  40  21.0 

53.85 

17  18  34.6 

55.09 

16  56  20.4 

56.17 

16  33  38.9 

57.99 

16  10  31.0 

58.37 

15  46  57.2 

59.43 

15  22  58.5 

60.46 

14  58  35.4 

61.46 

14  33  48.7 

63.43 

14    8  39.1 

63.37 

13  43    7.3 

64.97 

13  17  14.1 

65.16 

12  51    0.1 

66.00 

12  24  26.0 

66.83 

+11  57  32.7 

-67.69 

Meridian 
Passage. 


m 

8.8 

10.1 
11.4 
12.6 
13.8 

15.0 
16.2 
17.4 
18.6 
19.8 

20.9 
22.0 
23.1 
24.1 
25.2 

26.2 
27.2 
28.2 
29.1 
30.0 

30.9 
31.8 
32.7 
33.5 
34.3 

35.1 
35.9 
36.7 
37.5 
38.3 

39.0 
39.7 


Day  of  the  Month.  Sth. 


9emidiameter 
llor.  Parallax 


5.2 
5.4 


10th. 


II 
5.3 

55 


15th. 


5.3 
5.5 


20th. 


II 
5.4 

5.6 


Mtfa. 


5.5 
5.7 


SOth. 


// 
5.6 

5.7 


AUGUST. 


5 

I 

o 


I 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

raght 
Ascension. 


Noon. 


h    m     8  s 

10  20  21.40+11.577 

10  24  58.79  11.536 

10  29  35.19  11.496 

10  34  10.63  11.457 

10  38  45.14  11.418 


10  43  18.75 
10  47  51.49 
10  52  23.39 

10  56  54.49 

11  1  24.81 

11  5  54.40 
11  10  23.29 
11  14  51.51 
11  19  19.10 
11  23  46.09 

1 1  28  12.52 
11  32  38.43 
11  37  3.86 
11  41  28.84 
11  45  53.42 

11  50  17.63 
11  54  41.52 

11  59    5.14 

12  3  28.52 
12    7  51.70 

12  12  14.72 
12  16  37.65 
12  21  0.51 
12  35  23.36 
12  29  46.23 


12  34    9.17    10.958 
12  38  32.22+10.963 


Yar.of 

B.A. 

fori 

Hour. 


Apparent 
Decunation. 


Noon. 


11.381 
11.345 
11.311 
11.979 
11.948 

11.918 
11.189 
11.169 
11.137 
11.119 

11.090 
11.069 
11.050 
11.039 
11.016 

11.001 
10.989 
10.979 
10.970 
10. 


969  + 


10.957 
10.963 
10.959 
10.953 
10.954 


Noon. 


+11  57  32.7 
11  30  20.7 
11  2  50.6 
10  35  3.7 
10    7    0.1 

9  38  40.8 
9  10  6.5 
8  41  17.9 
8  12  15.8 
7  43    0.9 

7  13  33.9 
6  43  55.6 
6  14  6.7 
5  44  7.8 
5  13  59.8 

4  43  43.3 
4  13  19.2 
3  42  48.0 
3  12  10.5 
2  41  27.4 


2  10  39.4 
1  39  47.1 
1  8  51.3 
0  37  52.6 
0    6  51,7 


0  24  10.7 

0  55  13.8 

1  26  17.1 

1  57  19.9 

2  28  21.7 

2  59  21.5 
-  3  30  18.8 


Yar.of 
Dec. 
fori 

Hoar. 


Noon. 


II 
-67.< 

68.39 

69.11 

69.89 

70.48 

71.19 
71.73 
79.31 
79.86 
73.38 

73.86 
74.33 
74.76 
75.15 
75.59 

75.85 
76.16 
76.44 
76.68 
76.91 

77.10 
77.96 
77.40 
77.50 
77.58 

77.63 
77.64 
77.64 
77.61 
77.64 

77.44 
-77.39 


Meridian 
Passage. 


h    m 
39.7 

40.4 

41.0 

41.6 

42.2 

42.8 
43.4 
44.0 
44.6 
45.2 

45.7 
46.3 
46.8 
47.3 

47.8 

48.3 

48.8 
49.3 
49.8 
50.3 

50.7 
51.2 
516 
52.1 
52.5 

5:j.o 

53.4 
53.8 
54.2 
54.6 

55.1 
55.5 


Day  of  the  Month.  4th. 


Semidiameter 
Hor.  Parallax 


5.6 

5.8 


9tb. 


// 
5.7 

5.9 


14th. 


// 

5.8 

6.0 


19th. 


// 
5.9 

6.1 


94th. 


// 
6.1 

6.3 


99th. 


II 
6.2 

6.4 


+  prefixed  to  the  hoorly  change  of  declination,  Indicates  that  north  dedinations  are  increasing  and  soath  dedina. 
tions  are  decreasing;  —  indicates  that  north  declinations  are  decreasing  and  soatii  declinations  increasing. 
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VENUS,  18TT* 


GREENWICH  MEAN  TIME. 


S£PT£Mfi£R. 


OCTOBER. 


I 

I 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon, 


YMT.Ot 

R.A. 
fori 
Hour. 


yoon. 


h    m     8 
12  38  32.22 
12  42  55.43 
12  47  18.83 
12  51  42.47 

12  56    6.37 

13  0  30.60 
13  4  55.18 
13  9  20.16 
13  13  45.56 
13  18  11.43 

13  22  37.80 
13  27  4.70 
13  31  32.17 
13  36  0.24 
13  40  28.93 

13  44  58.30 
13  49  28.36 
13  53  59.14 

13  58  30.68 

14  3  3.01 

14  7  36.15 
14  12  10.13 
14  16  44.98 
14  21  20.73 
14  25  57.41 

14  30  35.03 
14  35  13.62 
14  39  53.21 
14  44  33.82 
14  49  15.46 

14  53  .58.13 
14  58  41.86  + 


Apparent 
ation 


Appare: 
DeoUnatJ 


Nomi. 


8 

0.963 
0.970 
0.980 
0.991 
1.003 

.017 
.039 
.048 
.008 
.088 

.109 
.133 
.157 
.183 
.910 

.S38 
.268 
.300 
.338 
.36S 

.399 
.435 
.471 
.509 
.548 

.588 


.671 
.714 
.757 

.801 
.845 


-  3  .30  18.8 
4    1  12.8 

4  32    2.8 

5  2  48.2 

5  33  28.2 

6  4    2.2 

6  34  29.4 

7  4  49.1 

7  35    0.5 

8  6    2.9 

8  34  55.7 

9  4  38.0 
9  34    9.2 

10    3  28.4 

10  32  35.0 

11  1  28.2 
11  .30    7.3 

11  58  31.7 

12  26  40.4 

12  54  32.9 

13  22    8.4 

13  49  26.3 

14  16  25.8 

14  43    6.0 

15  9  26.3 

15  35  26.1 

16  1    4.6 
16  26  21.0 

16  51  14.7 

17  15  45.0 

17  39  51.1 
-18    3  32.2 


Vwr.of 
Deo. 
for! 

Hour. 


Noon. 


Meridian 
Passage. 


// 
-77.39i 

77.17 

77.00 

76.78 

76.55 

76.98 
75.98 
75.65 
75.99 
74.90 

74.49 
74.03 
73.56 
73.05 
79.50 

71.99 
71.33 
70.69 
70.03 
69.33 

68.69 
67.87 
67.08 
66.97 
65.43 

64.56 
63.65 
69.71 
61.76 
60.77 

58.74 
-58.68 


h  m 
1  55.5 
1  56.0 
1  56.4 
1  .56.9 
1  57.3 

1  57.8 
1  58.3 

1  58.8 
I  59.3 
1  59.8 


2 
2 
2 
2 
2 


0.3 
0.8 
1.3 
1.9 
2.4 


2  3.0 

2  3.5 

2  4.1 

2  4.7 

2  5.3 


2 
2 
2 
2 
2 


5.9 
6.5 
7.1 

7.8 
8.4 


2  9.1 
2  9.8 
2  10.5 
2  11.2 
2  11.9 

2  12.7 
2  13.5 


Day  of  the  Month.    Sd. 

Semidiameter        6.3 
Hor.  Parallax        6.5 


8th. 

ISth. 

18th. 

33d. 

6.7 

6.6 

6.8 

6.S 
7.0 

6':9 
7.2 

98th. 


7.1 
7.4 


.a 

I 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

n 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


ATOarent 

raght 

Ascension. 


Noon. 


h    m     s 
14  53  58.13 

14  58  41.86 

15  3  26.66 
15  8  12.54 
15  12  59.49 

15  17  47.52 
15  22  36.63 
15  27  26.81 
15  32  18.04 
15  37  10.33 

15  42  3.64 
15  46  57.97 
15  51  5.3.29 

15  56  49.58 

16  1  46.82 

16  6  44.98 
16  11  44.03 
16  16  43.93 
16  21  44.64 
16  26  46.13 

16  31  48.36 
16  36  51.27 
16  41  54.84 
16  46  59.01 
16  52  3.74 

16  57    9.00 

17  2  14.70 
17  7  20.80 
17  12  27.23 
17  17  33.95 

17  22  40.88 
17  27  47.96 


Yar.of 
B.A. 
fori 

Hour. 


Noon. 


Apparent 
DecunaUon. 


Noon. 


+11.801-17  39  51.1 

11.845  18    3  32.2 

11.890  18  26  47.7 

11.935  18  49  36.7 

11.979  19  11  58.6 

19.094  19  33  S2.6 

19.069  19  55  18.0 

19.113  20  16  14.1 


Var.of 
Dec 
ftvl 

Hour. 


Noon. 


Meridian 
PasttMge. 


19.157 
19.900 

19.944 
19.9B5 
19.396 
19.365 
19.405 

19.443 
19.479 
19.513 
19.546 
19.578 

19.607 
19.636 
19.669 
19.687 
19.709 

19.730 
19.747 
19.769 
19.775 
19.785 

19.793 
+19.798 


20  36  40.2 

20  56  35.6 

21  15  59.6 
21  34  51.3 

21  53  10.21 

22  10  55.7 
22  28    7.2' 

• 

22  44  44.0 

23  0  45.5 
23  16  11.2 
23  31  0.4 
23  45  12.6 

23  .58  47.3 

24  11  44.1 
24  24  2.4 
24  35  41.8 
24  46  41.9 

24  57    2.2 

25  6  42.2 
25  15  41.7 
25  24  0.6 
25  31  38.3 

25  38  34.6 
-25  44  49.2 


-59.74 
58.68 
57.60 
56.48 
55.33 

64.16 
59.96 
51.79 
50.46 
49.16 

47.84 
46.49 
45.10 
43.70 
49.96 

40.81 
38.33 
37.89 
36.98 
34.74 

33.16 
31.58 
99.96 
98.39 
96.68 


h     tu 
2  12.7 

2  13.5 

2  14.3 

2  15.1 

2  15.9 

1 

2  16.8  ' 

2  17.7 

2  18.6 

2  19.5  , 

2  20.5 

2  21.4 
2  22.4 
2  23.4 
2  24.4 
2  25.4 

I 
2  26.5 
2  27.5 
2  28.6 
2  29.6  I 
2  30.7 

2  31.8; 
2  32.9 
2  34.0 
2  35.2  ; 
2  36.3 


95.01 

2  37.5 

93.33 

2  38.6 

91.64 

2  39.7 

19.93 

2  40.8  ' 

18.90 

2  42.0 

16.47 

2  43.1 

-14.74 

2  44.3 

Day  of  tibe  Month.      Sd. 


Semidiameter 
Hor.  Parallax 


7.3 
7.6 


8th. 


// 
7.5 

7.8 


18th. 


7:8 
8.1 


18th. 


8!o 

8.3 


SSd. 


8.3 
8.6 


SSth. 


^.6 
8i) 


KoTB.— North  deolinations  are  marked  +,  soath  dedinaiions  —. 


VENUS,  1877. 
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1 

- 

GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

« 

1 

Apparent 

Kifsbt 
Aacenafon. 

Var.of 
li.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 

Dec. 

fori 

Hoar. 

Meridian 
Paaeage. 

■ 
•** 

1 

1 

1 

Apparent 

K^t 
Aaoenaion. 

Var.of 

R.A. 

fori 

Hoar. 

Apparent 
Decimation. 

VvtM 

Dec. 

fori 

Hoar. 

MeridiiMi 
Paeaag^. 

Day 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m      a 
17  27  47,96 

+18.796 

-25  44  49.2 

tl 
-14.74 

h    m 
2  44.3 

h    m     a 
19  55  57.83 

8 

+11.415 

0     1     It 
-23  32    5.5 

+34.90 

h    m 
3  14.3 

2 

17  32  55.12 

19.799 

25  50  21.8 

19.99 

2  45.5 

2 

20    0  30.67 

11.399 

23  17  51.9 

36.95 

3  14.9 

3 

17  38    2.29 

19.798 

25  55  12.3 

11J23 

2  46.7 

3 

20    5    1.29 

11.398 

23    3    6.1 

37.56 

'  3  15.4 

4 

17  43    9.39 

19.794 

25  59  20.6 

9.46 

2  47.9 

4 

20    9  29.60 

11.131 

22  47  49.1 

38.85 

3  15.9 

5 

17  48  16.34 

19.786 

26    2  46.6 

7.70 

2  49.1 

5 

20  13  55.56 

11.032 

22  32    1.4 

40.11 

i    3  16.4 

6 

17  53  23.08 

19.775 

26    5  30.1 

5.93 

2  50.3 

6 

20  18  19.11 

10.931 

22  15  44.0 

41.33 
49.59 

3  16.8 

7 

17  58  29.50 

19.761 

26    7  31.1 

4.16 

2  51.5 

7 

20  22  40.18 

10.896 

21  58  57.8 

3  17.2 

8 

18    3  35.54 

19.749 

26    8  49.7 

9.39 

2  52.7 

8 

20  26  58.71 

10.719 

21  41  43.5 

43.67 

3  17.6 

9 

18    8  41.10 

19.791 

26    9  25.8 

-0.69 

2  53.8 

9 

20  31  14.64 

10.609 

21  24    2.1 

44.78 

3  18.0 

10 

18  13  46.10 

19.696 

26    9  19.6 

+  1.14 

2  54.9 

10 

20  35  27.90 

10.497 

21    5  54.4 

45.86 

3  18.3 

11 

18  18  50.46 

19UK7 

26    8  30.9 

9.91 

2  56.0 

11 

20  39  38.43 

10.369 

20  47  21.4 

46.90 

3  18.5 

12 

18  23  54.09 

19.634 

26    7    0.1 

4.66 

2  57.1 

12 

20  43  46.18 

10.965 

20  28  23.9 

47.90 

3  18.7 

13 

18  28  56.91 

19.599 

26    4  47.4 

6.41 

2  58.2 

13 

20  47  51.09 

10.145 

20    9    3.0 

48.85 

3  18.8 

14 

18  33  58.82 

19.560 

26    1  52.9 

8.14 

2  59.3 

14 

20  51  53.09 

10.093 

19  49  19.5 

49.77 

3  18.9  i 

U 

18  38  59.73 

19.516 

25  58  16.8 

9.87 

3    0.4 

15 

20  55  52.13 

9.89B 

19  29  14.5 

50.65 

3  18.9 

16 

18  43  59.57 

19.479 

25  53  59.6 

11.57 

3    1.5 

16 

20  59  48.15 

9.771 

19    8  48.9 

51.49 

3  18.9 

17 

18  48  58.28 

19.499 

25  49    1.6 

13.96 

3    2.5 

17 

21    3  41.08 

9.641 

18  48    3.7 

59.98 

3  18.8  i 

18 

18  53  55.75 

19.360 

25  43  23.0 

14.94 

3    3.5 

18 

21    7  30.87 

9.509 

18  26  59.9 

53.04 

3  18.7 

,19 

18  58  51.90 

19.319 

25  37    4.4 

16  61 

3    4.5 

19 

21  11  17.47 

9:374 

18    5  38.3 

53.76 

3  18.5 

20 

19    3  46.68 

I9.9S9 

25  30    6.0 

18.96 

3    5.5 

20 

21  15   0.81 

9.938 

17  43  59.9 

54.44 

3    18.3; 

1 

,21 

19    8  39.99 

19.190 

25  22  28.3 

19.89 

3    6.4 

21 

21  18  40.84 

9.098 

17  22    5.8 

55.08 

3  18.1 

.22 

19  13  31.77 

19.195 

25  14  11.8 

91.49 

3    7.3 

22 

21  22  17.50 

6.957 

16  59  57.0 

55.67 

3  17.7 

23 

19  18  21.94 

19.057 

25    5  17.0 

93.08 

3    8.2 

23 

21  25  50.73 

8.813 

16  37  34.6 

56.91 

3  17.3 

24 

19  23  10.46 

11.966 

24  55  44.3 

94.64 

3    9.1 

24 

21  29  20.47 

8.665 

16  14  59.6 

56.71 

3  16.8 

25 

19  27  57.23 

11.919 

24  45  34.4 

96.19 

3  10.0 

25 

21  32  46.64 

8.515 

15  52  12.8 

57.18 

3  16.3 

26 

19  32  42.20 

11.836 

24  34  47.8 

97.70 

3  10.8 

26 

21  36    9.18 

8.369 

15  29  15.5 

67.60 

3  15.7  ! 

27 

19  37  25.31 

11.756 

24  23  25.1 

99.90 

3  11.5 

27 

21  39  28.03 

8.907 

15    6    8.5 

57.98 

3  15.1  ; 

28 

19  42    6.49 

11.675 

24  11  26.8 

30.66 

3  12.3 

28 

21  42  43.10 

8.048 

14  42  53.1 

58.31 

3  14.4 

29 

19  46  45.68 

11.591 

23  58  53.7 

39.11 

3  13.0 

29 

21  45  54.30 

7.886 

14  19  30.1 

58.60 

3  13.7 

30 

19  51  22.82 

11.504 

23  45  46.3 

33.51 

3  13.7 

30 

21  49    1.56 

7.790 

13  56    0.8 

58.84 

3  12.8 

31 

19  55  57.83 

11.415 

23  32    5.5 

34.90 

3  14.3 

31 

21  52    4.80 

7.560 

13  32  26.5 

59.03 

3  11.9 

32 

20    0  30.67 

+11.33» 

-23  17  51.9 

+36.95 

3  14.9 

32 

21  55    3.92 

+  7.376 

-13    8  48.1 

+69.17 

3 

10.9  f 

Day  of  Uie  Month 

.     9d. 

7th. 

9.2 
9.6 

19th. 

/I 
9.6 

10.0 

17th. 

99d. 

97th. 

ILO 
11.4 

Day  of  the  Month. 

3d. 

7th. 

12.6 

19th. 

12!9 
13.3 

17th. 

13.6 
14.1 

93d. 

;  i4!5 

15.0 

27  th. 

15.4 
16.0 

83d. 

16.5 
17.1 

Sei 
Ho 

nidiamoter 
r.  Parallax 

H.0 
9.2 

10.0 
10.4 

10.5 
10.9 

Semidiameter 
Hor.  Parallax 

11:5 
12.0 

'  + 

prefixed  to  the 
tiona  ore  deer 

>  hourly 

BOaUlg; 

chan^ofdeol 
—  indioatea  tl 

inaUon 
latnorl 

L,  indioatea  that  north  deolinat 
\h  declinationa  are  deoreaaing 

ions  are 
andaoa 

faicreaaing  an< 
th  declination 

Isoath 
ainore 

idedina- 
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MAR8,  1877. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

Apparent 

Icight 
Aflcougiou. 

Var.of 
K.A. 
fori 
Hour. 

Apparent 
Decimation. 

Var.of 
Deo. 
fori 

Honr. 

Meridian 
Paasaee. 

• 

1 

Apparent 

lilght 
Asceuaion. 

Var.of 

It.  A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

1 

1 

Meridian  < 
PaMage. 

1 

Kowi. 

Noon, 

Noo^ 

Noon. 

1 

Noon, 

Noon. 

Noon. 

Noon. 

1 

h    m     8 
15  16  36.70 

+6.574 

O         1         II 

-17  32  14.3 

II 
-96.71 

h    ra 
20  30.5 

1 

h    m     B 
16  40  40.53 

8 

+6.989 

0     1     II 
-21  54  50.1 

II 
-15.10 

h    ni 
19  52.5 

2 

15  19  14.66 

6.588 

17  42  51.5 

96.39|  20  29.2 

2 

16  43  27.75 

6.979 

22    0  47.3 

14.67|   19  51.4 

3 

15  21  52.96 

6.603 

17  53  21.0 

96.07 

20  27.9 

3 

16  46  15.21 

6.989 

22    6  34.3 

14.94^  19  50.2 

4 

15  24  31.60 

6.617 

18    3  42.8 

95.74 

20  26.6 

4 

16  49    2.89 

•6.991 

22  12  11.0 

13.81:   19  49.1 

5 

15  27  10,58 

6.631 

18  13  56.8 

95.41 

20  25.3 

5 

16  51  50.80 

7.001 

22  17  37.4 

13.38 

19  47.9 

6 

15  29  49.90 

6.646 

18  24    2.7 

95.08 

20  24.0 

6 

16  54  38.93 

7.010 

22  22  53.4 

1S.95 

19  46.8 

7 

15  32  29.56 

6.660 

18  34    0.5 

94.74  20  22.8 

7 

16  57  27.27 

7.018 

22  27  .59.0 

19.51     19  45.7 

8 

15  35    9.56 

6.673 

18  43  50.2, 

94.39   20  21.5 

8 

17    0  15.80 

7.095 

22  32  54.0 

13.07,  19  44.6 

9 

15  37  49.89 

6.686 

18  53  31.5 

94.04  20  20.3 

9 

17    3    4.51 

7.033 

22  37  38.5 

11.63*  19  43.4 

10 

15  40  30.55 

6.700 

19    3    4.4i 

93.69 

20  19.0 

10 

17    5  53.40 

7.040 

22  42  12.3 

11.19,  19  42.3 

]1 

15  43  11.53 

6.714 

19  12  28.9 

93.34 

20  17.8 

11 

17    8  42.46 

7.047 

22  46  35.4 

10.74   19  41.2 

12 

15  45  52.84 

6.727 

19  21  44.7] 

99.96'  20  16.5 

12 

17  11  31.67 

7.054 

22  50  47.9 

10.30*  19  40.0 

13 

15  48  34.47 

6.740 

19  30  51.9; 

99.69  20  15.3 

13 

17  14  21.01 

7.060 

22  54  49.7 

9.85'  19  38.9 

14 

15  51  16.41 

6.753 

19  39  50.3 

99.95   20  14.0 

14 

17  17  10.49 

7.064 

22  58  40.8 

9.41    19  37.8 

15 

15  53  58.66 

6.766 

19  48  39.8 

91.88 

20  12.8 

15 

17  20    0.09 

7.069 

23    2  21.1 

8.96 

19  36.7 

16 

15  56  41.21 

6.779 

19  57  20.4 

31.50 

20  11.6 

16 

17  22  49.83 

7.074 

23    5  50.6 

8.50 

19  35.0 

17 

15  59  24.04 

6.799 

20    5  51.9* 

91.19^  20  10.3     17 

17  25  39.67 

7.078 

23    9    9.2     8.05'  19  34.5 

1 

18 

16    2    7.18 

6.804 

20  14  ]4.3| 

90.73'  20    9.1 

18 

17  28  29.61 

7.089 

23  12  17.0     7.60  19  33.4 

!]9 

16    4  50.61 

6.816 

20  22  27.6| 

90.35  20    7.9 

19 

17  31  19.65 

7.086 

23  15  14.0     7.15;  19  32.3 

'20 

16    7  34.33 

6.8S7 

20  30  31.5 

19.97 

20    6.7    20 

17  34    9.77 

7.089 

23  18    0.1 

6.70 

19  31.2 

21 

16  10  18.33 

6.839 

20  38  26.0 

19.58 

20    5.5    21 

17  36  59.96 

7.099 

23  20  35.3 

6.94 

1 
19  30.1  ' 

|22 

16  13    2.62 

6.859 

20  46  11.1 

19.19  20    4.3 

22 

17  39  50.23 

7.095 

23  22  59.7 

5.79;  19  29.0 

23 

16  15  47.19 

6.864 

20  53  46.8 

18.79  20    3.1 

23 

17  42  40.57 

7.098 

23  25  13.3 

5.34'  19  27.9 

24 

1 

16  18  32.04 

6.875 

21    1  12.9 

18.38  20    1.9 

24 

17  45  30.97 

7.101 

23  27  16.0 

4.89   19  26.8 

125 

16  21  17.17 

6.887 

21    8  29.3 

17.99 

20    0.7 

25 

17  48  21.43 

7.103 

23  29    7.8 

4.44 

19  25.7  ' 

26 

16  24    2.57 

6.898 

21  15  36.2 

17.58 

19  59.5 

26 

17  51  11.93 

7.105 

23  30  48.7 

3.9B 

1 
19  24.6 

27 

16  26  48.24 

6.900 

21  22  3:).3 

17.17 

19  58.4 

27 

17  54    2.47 

7.107 

2:1  32  18.7 

3.5a'  19  23.5  1 

28 

16  29  34.17 

6.980 

21  29  20.5 

16.77 

19  57.2 

28 

17  56  53.05 

7.108 

23  33  37.7 

3.07 

19  22.4 

'29 

16  32  20.37 

6.991 

21  35  57.9 

16.35 

19  56.0 

29 

17  59  43.66 

7.109 

23  34  45.8 

9.61 

19  21.3  ' 

,30 

16  35    6.84 

6.941 

21  42  25.3 

15.93 

19  54.9 

30 

18    2  34.28 

7.109 

23  35  43.0 

9.16 

19  20.2  1 

31 

1 

16  37  53.56 

6.959 

21  48  42.7 

15^ 

19  53.7 

31 

18    5  24.90 

7.109 

23  36  29.3 

1.71 

19  19.1 

32 

16  40  40.53 

+6.963 

-21  54  50.1 

-15.10 

19  52.5 

32 

18    8  15.52 

+7.108 

-23  37    4.7 

-1.96 

19  18.0 

1 

Daj' of  tho  Month. 

Ist. 

6 

t 

i 

th. 

// 
j.5 

1.4 

nth. 

2:6 
4.5 

16th 

.  9l8t 

90th. 

// 
2.8 

4.8 

Slat. 

II 
28 

4.9 

Day  of  the  Month 

. 

6th. 

10th.   1 
3.0 

6th. 

n 

3.1 
5u) 

30tli. 

II 
3.1 

5.5 

ttth. 

1  Semidiameter 
Hor.  Parallax 

25 
4.3 

II 
2.7 

4.6 

«i:7 
4.7 

Semidiameter 
Hor.  Parallax 

2:9 
5.1 

3.2* 

5.7  i 

* 

1 

Note.— North 

dedinationa  are  marked  +,  aouth  dc 

tcUnatio 

B8— ^ 
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GREENWICH  MEAN  TIME. 


a 

o 

o 
I  Q 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
13 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


MARCH. 


Anpartont 

Kght 
Afleenaion. 


Noon, 


h    m     A 

17  59  43.66 

18  2  34.28 
18  5  24.90 
18  8  15.52 
18  11    6.12 

18  13  56.70 
18  16  47.23 
18  19  37.71 
18  22  28.12 
18  25- 18.45 

18  28  8.69 
18  30  58.82 
18  33  48.83 
18  36  38.71 
Id  39  28.46 

18  42  18.05 
18  45  7.47 
18  47  56.72 
18  50  45.78 
18  53  34.64 

18  56  23.30 

18  59  11.76 

19  2  0.01 
19  4  48.05 
19    7  35.87 

19  10  23.45 
19  13  10.80 
19  15  57.90 
19  18  44.75 
19  21  31.34 

19  24  17.66 
19  27    3.71 


V«r.of 
&A. 
fori 
Hour. 


Notm. 


8 

+7.109 
7.109 
7.109 
7.106 
7.107 

7a06 
7.104 
7.108 
7.000 
7.006 

7.000 
7.086 
7.090 
7.075 
7.069 

7.063 
7.056 
7.048 
7.040 
7.039 

7.0M 
7.016 
7.006 
6.997 
.6.967 

6.937 
6.007 
6.956 
6.646 
6.996 

6.985 
+6.913 


Apparent 
DeoIiDatloii. 

Var.of 

Doc. 

fori 

Hour. 

Noon, 

• 

Noon, 

O         t         II 

-23  34  45.8 

II 
-8.61 

23  35  43.0 

9.16 

2^{  36  29.3 

1.71 

23  37    4.7 

1J96 

23  37  29.2 

0.80 

23  37  42.8 

-0.35 

23  37  45.6 

+  0.10 

23  37  37.7 

0.55 

23  37  18.9 

l.OO 

23  36  49.3 

1.45 

23  36    9.0 

1.89 

23  35  18.1 

9.34 

23  34  16.5 

8.78 

23  33    4.4 

3JB 

23  31  41.7 

3.66 

23  30    8.6 

4.00 

23  28  25.1 

4.51 

23  26  31.3 

4.94 

23  24  27.3 

5.37 

23  22  13.0 

5.79 

23  19  48.6 

6.99 

23  17  14.2 

6.64 

23  14  29.8 

7.05 

23  11  35.5 

7.47 

23    8  31.2 

7.88 

23    6  17.1 

8.89 

23    1  53.3 

8.70 

22  58  19.9 

9.10 

22  54  36.9 

9.49 

22  50  44.4 

9.89 

22  46  42.4 

10.98 

-22  42  31.2 

+10.66 

Meridian 
Passage. 


b  m 
19  21.3 

19  20.2 

19  19.1 

19  18.0 

19  16.9 

19  1.5.6 
19  14.7 
19  13.6 
19  12.5 
19  11.4 

19  10.3 
19  9.1 
19  8.0 
19  6.9 
19  5.8 


19 
19 
19 
19 
19 


4.7 

3.6 
2.6 
1.3 
0.2 


18  59.1 
18  57.9 
18  56.8 
18  55.6 
18  54.5 

18  53.3 
18  52.2 

18  51.0 
18  49.9 
18  48.7 

18  47.5 
18  46.3 


Day  of  the  Honth.    8d. 


// 


Semidiameter       3.3 
Hor.  Parallax        5.8 


Tth. 

12th. 

17tii. 

89d. 

II 

II 

II 

11^ 

3.4 

3.6 

3.6 

3.7 

6.0 

6.2 

6.4 

6i> 

97tb. 


3.9 

6i3 


APRIL. 


I 


1 

2 

3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Sight 
AsceDslon. 


Noon, 


h    m     s 
19  27    3.71 

19  29  49.47 

19  32  34.92 

19  35  20.06 

19  38    4.89 

19  40  49.37 
19  43  33.51 
19  46  17.28 
19  49  0.67 
19  51  43.66 

19  54  26J26 
19  57    a45 

19  59  50.22 

20  2  31.57 
20    5  12.48 

20  7  52.94 
20  10  32.951 
20  13  12.50 
20  15  51.58 
20  18  30.19 

20  21  8.33 
20  23  46.00 
20  26  23.19 
20  28  59.88 
20  31  36.09 

20  34  11.80 
20  36  47.00 
20  39  21.70 
20  41  55.88 
20  44  29.53 

20  47  2.64 
20  49  35.19 


Var.of 
RA. 
fori 

Hour. 


Noon, 


H 

+6.913 
6.901 
6.888 
6«874 
6.860 

6.846 
6.831 
6.815 
6.799 
6.783 

6.767 
6.749 
6.731 
6.713 
6.695 

6.676 
6.6S7 
6.637 
6.618 
6.508 

6.579 
6.550 
6.539 
6.518 
6.498 

6.477 
6.456 
6.435 
6.414 
6.391 

6.368 
+6.344 


Apparont 


Deo 


ppaie 
ellnatl 


iOD. 


Noon. 


II 


'22  42  31.2+10.66 


22  38  10.8 
22  33  41.2 
22  29  2.6 
22  24  15.1 

22  19  18.8 
22  14  13.9 
22  9  0.5 
22    3  38.8 

21  58    8.8 

21  52  30.6 
21  46  44.5 
21  40  50.5 
21  34  48.7 
21  28  39.4 

21  22  22.7 
21  15  58.7 
21  9  27.5 
21  2  49.4 
20  56    4.5 

20  49  12.8 
20  42  14.5 
20  35  9.8 
20  27  58.6 
20  20  41.2 

20  13  17^8 
20  5  48.5 
19  58  13.4 
19  50  32.7 
19  42  46.6 

19  34  55.2 
-19  26  58.7 


Var.of 
Dec. 
fori 

Hour. 


Noon. 


11.04 
11.49 
11.79 
19.16 

18.58 
18.88 
13.94 
13.58 
13.98 

14.86 
14.50 
14.91 
15.83 
15.54 

15.84 
16.14 
16.44 
16.73 
17.01 

17.99 
17.56 
17.83 
18.09 
18.34 

18.60 
18.84 
19.08 
19.31 
19.53 

19.75 
+19.96 


Meridian 
Passage. 


h  m 
18  46.3 

18  45.1 

18  44.0 

18  42.8 

18  41.6 

18  40.4 
18  39.2 
18  37.9 
18  36.7 
18  35.5 

18  34.3 
18  33.0 
18  31.8 
18  30.5 
18  29.3 

18  28.0 
18  26.7 
18  25.4 
18  24.1 

18  22.8 

18  21.5 
18  20.2 
18  18.8 
18  17.6 
18  16.1 

18  14.8 
18  13.4 
18  12.1 
18  10.7 
18  9.3 


18 
18 


7.9 
6.5 


Day  of  the  Month.  1st. 


II 


Semidiameter       4.0 
Hor.  Parallax        7.0 


•th. 

Uth. 

16th. 

8l8t. 

II 

II 

II 

II 

4.1 

4.3 

4.4 

4.6 

7.2 

7.5 

7.8 

8.1 

86th. 


II 
4.8 

8.4 


+  preflzed  to  the  hourly  change  of  declination,  indicates  that  north  declinations  are  Increasing  and  south  declina- 
'        tions  are  decreasing ;  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  inoreasing. 
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MAR8^  1877. 


GREENWICH  MEAN  TIME. 


MAY. 


JUNE. 


o 


S? 


I 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
i22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Kight 
Ascension. 

Var.of 
R.A. 
fori 

Hoar. 

Noon. 

Noon. 

h    m     s 

s 

20  47    2.64 

+6.368 

20  49  35.19 

6.344 

20  52    7.17 

6.390 

20  54  38.57 

6.S96 

20  57    9.39 

6.97] 

20  59  39.61 

6.946 

21    2    9.22 

6.990 

21    4  38.20 

6.194 

21    7    6.56 

6.168 

21    9  34.26 

6  141 

21  12    1.30 

6.119 

21  14  27.66 

6.083 

21  16  53.32 

6.055 

21  19  18.28 

6.095 

21  21  42.53 

5.995 

21  24    6.07 

5.965 

21  26  28.89 

5.935 

21  28  50.98 

5.905 

21  31  12.34 

5.876 

21  33  32.96 

5.844 

21  35  52.84 

5.813 

21  38  11.95 

5.781 

21  40  30.29 

5.748 

21  42  47.85 

5.715 

21  45    4.63 

5.683 

21  47  20.61 

5.649 

21  49  35.78 

5.615 

21  51  50.13 

5.580 

21  54    3.65 

5.545 

21  56  16.31 

5.510 

21  58  28.11 

5.473 

22    0  39.01 

+5.435 

Apparent 
DeoUnation. 

Var.of 
Dec. 
fori 

Hour. 

Noon. 

Noon. 
+19.75 

O       1        II 

-19  34  55.2 

19  26  58.7 

19.96 

19  18  57.4 

90.15 

19  10  51.5 

90.34 

19    2  41.1 

90.59 

18  54  26.4 

90.69 

18  46    7.6 

90.86 

18  37  45.0 

91.09 

18  29  18.6 

91.18 

18  20  48.8 

91.39 

18  12  15.8 

91.44 

18    3  39.9 

91.56 

17  55    1.3 

91.67 

17  46  20.1 

91.77 

17  37  36.5 

91.86 

17  28  50.7 

91.94 

17  20    3.0 

99.09 

17  11  13.4 

99.09 

17    2  22.2 

29.16 

16  53  29.5 

99.99 

16  44  35.7 

99.96 

16  35  40.8 

29.30 

16  26  45.1 

99.33 

16  17  48.8 

99.35 

16    8  51.9 

99.37 

15  59  54.8 

92.38 

15  50  57.6 

99.37 

15  42    0.7 

99.35 

15  33    4.3 

99.33 

15  24    8.5 

99.30 

15  15  13.7 

99.95 

-15    6  20.2 

+29.18 

Meridian 
Passage. 


h 
18 

18 

18 

18 

18 


m 
7.9 

6.5 

5.1 

3.7 

2.2 


18  0.8 
17  59.3 
17  57.9 
17  56.4 
17  54.9 

17  53.4 
17  51.9 
17  50.4 
17  48.8 
17  47.3 

17  45.7 
17  44.1 
17  42.6 
17  41.0 
17  39.4 

17  37.8 
17  36.1 
17  34.5 
17  32.8 
17  31.2 

17  29.5 
17  27.8 
17  26.1 
17  24.3 
17  22.6 

17  20.8 
17  19.0 


Dayof  the  Month,  let. 


// 


Semidiameter     5.0 
Hor.  Parallax      8.7 


6th. 

11th. 

16th. 

2l8t. 

26th. 

II 
5.2 

9.1 

5.4 
9.5 

5!6 
9.9 

II 
5.9 

10.3 

II 
6.1 

10.7 

•1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Sight 
Ascension. 


Noon. 


h 
22 

22 

22 

22 

22 


m     s 
0  39.01 

2  48.99 

4  58.04 

7    6.13 

9  13.23 


Var.of 

B.A. 

fori 

Hour. 


Noon. 


22  11  19.33 
22  13  24.40 
22  15  28.42 
22  17  31.37 
22  19  33.22 

22  21  33.94 
22  23  33.52 
22  25  31.94 
22  27  29.18 
22  29  25.22 

22  31  20.04 
22  33  13.63 
22  35  5.95 
22  36  56.99 
22  38  46.72 

22  40  35.12 
22  42  22.16 
22  44  7.83 
22  45  52.09 
22  47  34.91 

22  49  16.26 
22  50  56.11 
22  52  34.42! 
22  54  11.14 
22  55  46.22 

22  57  19.63 
22  58  51.33 


8. 

+5.435 
5.396 
5.356 
5.316 
5.974 

5.939 
5.180 
5.145 
5.099 
5.053 

5.006 
4.058 
4.900 
4.859 
4.809 

4.758 
4.706 
.4.653 
4.596 
4.543 

4.487 
4.430 
4.373 
4.314 
4.953 

4.193 
4.198 
4.063 
3.095 
3.996 

3.855 
+3.783 


Apparent 
>ecunation. 


DeS 


NOOUm 


II 


Var.of 
Dec. 
fori 

Hoar. 


Noon. 


-15  6  20.2 
14  57  28.3 
14  48  38.3 
14  39  50.4 
14  31    4.7 

14  22  21.7 
14  13  41.7 
14  5  5.0 
13  56  32.0 
13  48    2.8 

13  39  37.5 
13  31  16.7 
13  23  0.6 
13  14  49.5 
13    6  43.5 

12  58  42.9 
12  50  47.7 
12  42  58.2 
1.2  35  14.8 
12  27  37.7 

12  20  7.3 
12  12  43.8 
12  6  27.4 
11  58  18.4 
11  51  17.0 

11  44  23.5 
11  37  38.2 
11  31  1.5 
11  24  33.8 
11  18  15.5 

11  12    6.9 
-11    6    8.3 


II 

+99.18 
99.13 
23.04 
91.95 
31.85 

31.73 
31.60 
31.45 
31.99 

31.13 

30.96 
90.76 
90.56 
90.35 

90.14 

19.91 
19.67 
19.48 
19.17 
18.90 

18.69 
18.38 
18.08 
17.71 
17.38 

17.05 
16.70 
16.34 
15.96 
15.56 

15.15 
+14.73 


Meridian 
Paasage. 


h    m 
17  19.0 

17  17.2 

17  15.5 

17  13.7 

17  11.8 

17  10.0 
17  8.1 
17  6.2 
17  4.3 
17    2.4 

17  0.4 
16  58.5 
16  56.6 
16  54.6 
16  52.6 

16  50.6 
16  48.5 
16  46.4 
16  44.3 
16  42.2 

16  40.0 
16  37.9 
16  35.7 
16  3:).4 
16  31.2 

16  28.9 
16  26.6 
16  24.3 
16  21.9  , 
16  19.5  I 
I 

16  17.1 
16  14.7 


81st. 


Day  of  the  Month.   5th. 


II 
6.4 

11:2 


II 


Semidiameter       6.7 
Hor.  Parallax      11.7 


10th. 

16th. 

smh. 

35th. 

7:0 
12.2 

7-3 
12.8 

II 
7.7 

13.5 

8.1 
14.2 

SOth. 


u 

8.5 

14.U 


Note.— North  declinations  are  marked  +,  south  declinations-... 
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• 

GREENWICH  MEAN  TTME. 

• 

JULY. 

AUGUST. 

• 

1 
1 

Apparent 

Kght 
Aacenaion. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Doc. 
fori 

Hour. 

Meridiau 
Passage. 

■ 

1 
1 

Apparent 

KLght 
Ascension. 

Var.of 
RA 
fori 
Hour. 

Var.of 
Apparent      Dec. 
Declination,    for  1 
Hour. 

Meridian 
Passage. 

Noon. 

Ifoon. 

ft 
+3.855 

Noon. 

Noon. 

Noon. 

Novn. 

Noon. 

Noon. 

1 

h    m     8 
22  57  19.63 

Q        1        II 

-11  12    6.9 

II 
+15.16 

h    m 
.16  17.1 

1 

h    m     s 
23  27  44.26 

s 
+0.756 

O         1         II            II 

-  9  46  47.0  -  9.65 

h    m 
14  44.6 

2 

22  58  51.33 

3.783 

11    6    8.3 

•  14.73 

16  14.7 

2 

23  28    0.85 

0.696 

9  47  58.9     3.39 

14  40.9 

3 

23    0  21.28 

3.709 

11    0  19.8 

14.99 

16  12.2 

3 

23  28  14.31 

0.495 

9  49  26.7     3.98 

14  37.2 

>   4 

23    1  49.42 

3.633 

10  54  42.0 

13.83 

16    9.7 

4 

23  28  24.62 

0.363 

9  51  10.3     4.63 

14  33.4 

5 

23    3  15.71 

3.S56 

10  49  15.5 

13.36 

16    7.2 

5 

23  28  31.75 

0Ji3I 

9  53    9.4     5.97 

14  29.6 

6 

23    4  40.11 

3.476 

10  44    0.5 

19.88 

16    4.6 

6 

23  28  35.68 

+0.097 

9  55  23.8     5.90 

14  25.7 

7 

23    6    2.55 

3.394 

10  38  57.1 

19.38 

16    2.0 

7 

23  28  36.42 

-0.035 

9  57  53.2     6.53 

14  21.7 

8 

23    7  22.99 

3.310 

JO  34    5.8 

11.89 

15  59.4 

8 

23  28  33.98 

0.167 

10    0  37.3     7.13 

14  17.7 

9 

23    8  41.38 

3.993 

10  29  26.8 

11.36 

15  56.8 

9 

23  28  28.34 

0.300 

10    3  35.6     7.71 

14  13.7 

10 

23    9  57.69 

3.136 

10  25    0.3 

10.83 

15  54.1 

10 

23  28  19.52 

0.433 

10    6  47. 

8     8.97 

14    9.6 

11 

23  11  11.86 

3.046 

10  20  46.5 

10.99 

15  51.4 

11 

23  28    7.52 

0.565 

10  10  13. 

1      8.81 

14    5.4 

12 

23  12  23.88 

9.955 

10  16  45.8 

9.75 

15  48.6 

12 

23  27  52.38 

0.695 

10  13  51. 

0      9.30 

14    1.2 

13 

23  13  33.68 

9.669 

10  12  58.3 

9.19 

15  45.6 

13 

23  27  34.13 

0.894 

10  17  41. 

0      9.81 

13  56.9 

14 

23  14  41.23 

9.767 

10    9  24.4 

8.69 

15  43.0 

14 

23  27  12.82 

0.951 

10  21  42. 

4    10.97 

13  52.6 

15 

1 

23  15  46.48 

9.671 

10    6    4.2 

8.04 

15  40. 1 

15 

23  26  48.48 

1.075 

10  25  54. 

5    10.70 

13  48.2 

16 

23  16  49.41 

9.573 

10    2  57.9 

7.46 

15  37.2 

16 

23  26  21.20 

1.197 

10  30  16. 

4    11.09 

13  33.8 

17 

23  17  49.96 

9.473 

10    0    5.6 

6.88 

15  34.2 

17 

23  25  51.03 

1.315 

10  34  47. 

2    11.45 

13  39.4 

18 

23  18  48.10 

9.371 

9  57  27.4 

6.99 

15  31.2 

18 

23  25  18.02 

1.431 

10  39  26. 

2    11.77 

13  35.0 

,19 

23  19  43.79 

9.969 

9  55    3.4 

5.70 

15  28.2 

19 

23  24  42.26 

1.544 

10  44  12. 

4    19.05 

13  30.5 

20 

23  20  36.99 

9.164 

9  52  53.8 

5.09 

15  2.5.1 

20 

23  24    3.85 

1.654 

10  49    5. 

0    19.31 

13  25.9 

21 

23  21  27.65 

9.057 

9  50  59.0 

4.47 

15  22.0 

21 

23  23  22.85 

1.760 

10  54    3. 

3    19.53 

13  21.2 

22 

23  22  15.73 

1.949 

9  49  19.0 

3.84 

15  18.8 

22 

23  22  39.36 

1.869 

10  59    6. 

7    19.79 

13  16.4 

23 

23  23    1.18 

1.838 

9  47  54.1 

3.99 

15  15.6 

23 

23  21  53.47 

1.950 

11    4  14. 

1     19.88 

13  11.7 

24 

23  23  43.95 

1.795 

9  46  44.4 

9.58 

15  12.3 

24 

23  21    5.29 

9.058 

11    9  24. 

8    19.99 

13    7.0 

25 

23  24  24.00 

1.611 

9  45  50.0 

1.95 

15    9.0 

25 

23  20  14.92 

9.141 

11  14  37. 

8    13.07 

13    2.2 

26 

23  25    1.28 

1.495 

9  45  11.0 

1.31 

15    5.7 

26 

23  19  22.49 

9.995 

11  19  52. 

1     13.10 

12  57.4 

27 

23  25  35.75 

1.376 

9  44  47.4 

+  0.66 

15    2.3 

27 

23  18  28.09 

9.303 

11  25    6. 

5    13.08 

12  52.5 

28 

23  26    7.37 

1.956 

9  44  39.5 

0.00 

14  58.9 

28 

23  17  31.88 

9.376 

11  30  20. 

0    13.09 

12  47.6 

29 

23  26  36.07 

1.134 

9  44  47.4 

-0.66 

14  55.4 

29 

23  16  33.98 

9.443 

11  35  31. 

5    19.99 

12  42.7 

30 

23  27    1.82 

1.011 

9  45  11.2 

1.39 

14  51.9 

30 

23  15  34.56 

9.504 

11  40  39. 

8    19.77 

12  37.8 

31 

23  27  24.57 

0.884 

9  45  51.1 

1.96 

14  48.3 

31 

23  14  33.77 

9.558 

11  45  44. 

2    19.56 

12  32.9 

:32 

23  27  44.26 

+0.756 

-  9  46  47.0 

-9.65 

14  44.6 

32 

23  13  31.79 

-9.604 

-11  50  43. 

5-19.34 

12  27.9 

Day  of  the  Month 

1 

.   5th. 

10th. 

15th. 

20th. 

95th. 

SiHh. 

Day  of  the  Month 

.   4th. 

9th. 

14th. 

19th. 

a4th. 

29th. 

Semidiameter 
Uor.  Parallax 

1 

4'.9 
15.5 

9.3 
16  3 

97 
17.1 

II 
10.2 

17.9 

II 
10.7 

18.7 

1L2 
19.6 

Semidiameter 
Hor.  Parallax 

117 
20.5 

12.2 
21.3 

12.6 
22.0 

d!o 

22.6 

13:2 
23.1 

13.4 
23.4 

1 

+  prefixed  to  the 
tlonft  are  deer 

)  hourly 
easing; 

change  of  deol 
—  indicates  tl 

inatlon,  indicates  that  north  declinat 
lat  north  declinations  are  decreasing 

ions  are 
and  sou 

increasing  fl 
thdedinatic 

Ad  south  deolina. 
»ns  increasing. 
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MARS,  1877. 


GREENWICH  MEAN  TTTVfE. 

1 

« 
1 

to 

SISFTEMBER. 

OCTOBER. 

• 

Day  of  Month. 

• 

Apparent 

Right 
Aaceusiou. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Dennnation 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

1 

1 

1 

Apparent 

l^t 
Ascension. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Decunatioii 

Var.of 
Dec. 
i.    for  1 
Hour. 

Meridian 
Passage. 

1 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon, 

1 

h    m     8 
^  13  31.79 

8 

-9.604 

O         1         II 

-11  50  43  5 

II 
-19.34 

h    m 
12  27.9 

h    m     s 
22  47  49.39 

8 

-0.891 

0     1     II 
-12  30  29. 

3-+  8.13 

h     m 
10    4.7 

2 

23  12  28.77 

9.643 

11  55  36.7 

19.06 

12  22.9 

2 

22  47  31.16 

0.608 

12  27    4. 

6      8.91 

10    0.5 

3 

23  11  24.90 

9.675 

12    0  22.6 

11.73 

12  17.9 

3 

22  47  15.91 

0.573 

12  23  21. 

6      9JC7 

9  56.4 

4 

23  10  20.36 

,9.690 

12    4  59.8 

11.35 

12  12.9 

4 

22  47    3.67 

0.447 

12  19  20. 

2    10.43 

9  52.3 

5 

23    9  15.34 

9.714 

12    9  27.4 

10.91 

12    7.9 

5 

22  46  54.45 

0.391 

12  15    0. 

6    11.19 

9  48.2 

6 

23    8  10.04 

9.799 

12  13  44.3 

10.46 

12    2.9 

6 

22  46  48.27 

0.194 

12  10  23. 

0    11.94 

9  44.2 

7 

23    7    4.65 

9.791 

12  17  49.6 

9.95 

11  57.8 

7 

22  46  45.13 

-0.067 

12    5  27. 

5    19.67 

9  40.2 

8 

23    5  59.39 

9.711 

12  21  42.2 

9.41 

1 1  52.8 

8 

22  46  45.05 

+0.060 

12    0  14. 

7    13.38 

9  36.3 

9 

23    4  54.45 

9.694 

12  25  21.3 

8.88 

11  47.8 

9 

22  46  48.01 

0.186 

11  54  45. 

0    14.09 

9  32.4 

10 

23    3  50.03 

9.669 

12  28  45.8 

8.90 

11  42.8 

10 

22  46  54.00 

0.319 

11  48  58. 

5    14.78 

9  28.6 

11 

23    2  46.32 

9.635 

12  31  54.9 

7.54 

11  37.9 

11 

22  47    3.02 

0.437 

11  42  55. 

6    15.46 

9  24.8 

12 

23    1  43.52 

9.503 

12  34  47.7 

7.85 

11  32.9 

12 

22  47  15.03 

0.561 

11  36  36. 

6    16.13 

9  21.1 

13 

23    0  41.79 

9.545 

12  37  23.6 

6.13 

11  28.0 

13 

22  47  30.00 

0.684 

11  30    1. 

6    16.78 

9  17.5  1 

14 

22  59  41.32 

9.490 

12  39  42.1 

5.39 

1123.0 

14 

22  47  47.91 

0.805 

11  23  11. 

2    17.41 

9  13.9  i 

15 

22  58  42.25 

9.497 

12  41  42.8 

4.63 

11  18.1 

15 

22  48    8.70 

0.995 

11  16    5. 

7    18.09 

9  10.3  ' 

t 

16 

22  57  44.77 

9.360 

12  43  25.0 

3.87 

11  13.3 

16 

22  48  32.32 

1.049 

11    8  45. 

5    18.63 

9    6.7 

17 

22  56  49.00 

9.964 

12  44  48.4 

3.09 

11    8.4 

17 

22  48  58.75 

1.158 

11    1  11. 

1     19.99 

9    3.3  , 

18 

22  55  55.10 

9.904 

12  45  52.9 

9.98 

11    3.6 

18 

22  49  27.92 

1.971 

10  53  22. 

7    19.80 

8  59.9 

19 

22  55    3.16 

9.190 

12  46  38.2 

1.49 

10  58.9 

19 

22  49  59.78 

1.389 

10  45  20. 

8    90.35 

8  56.5 

20 

22  54  13.33 

9.031 

12  47    4.2 

-0.69 

10  54.2 

20 

22  50  34.27 

1.491 

10  37    6. 

0    90.80 

8  53.1  ^ 

21 

22  53  25.70 

1.937 

12  47  10.8 

+  0.19 

10  49.5 

21 

22  51  11.35 

1.507 

10  28  38. 

4    91.41 

8  49.8 

22 

22  52  40.38 

1.880 

12  46  57.9 

0.03 

10  44.8 

22 

22  51  50.97 

1.709 

10  19  58. 

4    91.91 

8  46.6 

23 

22  51  57.45 

1.736 

12  46  25.5 

1.74 

10  40.1 

23 

22  52  33.07 

1.804 

10  11    6. 

2    99.41 

8  43.4 

24 

22  51  17.01 

1.631 

12  45  33.5 

9.56 

10  35.6 

24 

22  63  17.58 

1.904 

10    2    2. 

2    99.90 

8  40.2 

25 

22  50  39.14 

1.594 

12  44  22.1 

3.37 

10  31.1 

25 

22  54    4.48 

9.009 

9  62  46. 

6    93.38 

8  37.0 

1 

26 

22  50    3.90 

1.413 

12  42  51.3 

4.18 

10  26.6 

26 

22  54  53.69 

9.098 

9  43  19. 

6    93.85 

8  33.9 

27 

22  49  31.36 

1.999 

12  41    1.1 

4.98 

10  22.2 

27 

22  55  45.18 

9.199 

9  38  41. 

6    94.30 

8  90.9 

28 

22  49    1.59 

1.189 

12  38  51.6 

5.79 

10  17.8 

28 

22  56  38.91 

9^986 

9  23  52. 

9    94.74 

8  27.8 

29 

22  48  34.64 

1.063 

12  36  23.0 

5.58 

10  13.4 

29 

22  57  34.84 

9.375 

9  13  53. 

6    95.18 

8  24.8 

30 

22  48  10.56 

0.943 

12  33  35.5 

7.96 

10    9;1 

30 

22  58  32.92 

9.463 

9    3  44. 

0    95.61 

8  21.9 

1 

31 

22  47  49.39 

0.891 

12  30  29.3 

8.13 

10    4.7 

31 

22  59  33.11 

9.550 

8  53  24. 

3    96.09 

8  18.9 

32 

22  47  31.16 

-0.696 

-12  27    4.61+8.91 

10    0.5 

32 

23    0  35.35 

+9.635 

-  8  42  54. 

71+96.44 

8  16.1 

DayoftheHonth 

.     M. 

8th. 

18th.   1 

II 
13.1 

22.9  ; 

18th. 

II 
12.8 

22.4 

9td. 

38th. 

Day  of  the  Month. 

Sd. 

8th. 

ISth. 

18th. 

9Sd. 

98th. 

Semidiameter 
Hor.  Parallax 

rl4 

23.4 

// 
13.3 

23.3 

II 
12.4 

21.7 

ll!9 
20.8 

Semidiameter 
Hor.  Parallax 

11:4 
19.9 

10.9 
19.0 

104 
18.0 

9!8 
17.1 

^.3 
16ii 

^.8| 
15.3! 

KOTE.— North  dedinationB  are  marked  +,  south  de 

olinatdo 

ns— . 

MAR8,  187T. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


a 
e 

I 


1 

3 

3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
39 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 
AscensioD. 


Noon, 


b 
23 
23 
23 
23 
23 


m      s 

0  35.351 

1  39.61 

2  45.86 

3  54.05 
5    4.13 


23  6  16.07 
23  7  29.82 
23  8  45.35 
23  10  2.61 
23  11  21.54 

23  12  42.11 
23  14  4.26 
23  15  27.95 
23  16  53.14 
23  18  19.80 

23  19  47.88 
23  21  17.33 
23  22  48.12 
23  24  20.20 
23  25  53,53 

23  27  28.08 
23  29  3.82 
23  30  40.71 
23  32  18.72 
23  33  57.83 

23  35  38.03 
23  37  19.28 
23  39  1.55 
23  40  44.84 
23  42  29.11 

23  44  14.36 
23  46    0.56 


Var.of 
RA. 
fori 
Hour. 


Noon, 


Apparent 
DeclmatioD. 


Var.of 

Dec. 

fori 

Hour. 


g 

9.718 
9.800 
9.880 
9.968 

8.035 
8.110 
3.188 
3^963 
3.389 

8.380 
3.456 
3.519 
3.580 
3.640 

9.889 
3.795 
3.809 
3.883 
3.914 

3.964 
4.013 
4.080 
4.107 
4.163 

4.197 
4.940 
4.988 
4.394 
4.365 

4.406 

-H.444 


Noon. 


Oil.  II 

-8  42  54.7496.44 

8  32  15.4  96.64 

8  21  26.4  97JM 

8  10  27.9  97.63 

7  59  20.2  98.01 

7  48    3.4  98.38 

7  36  37.8  98.76 

7  25    3.7  99.10 

7  13  21.3  99.44 

7    1  30.7  98.77 

6  49  32.1  30.10 

6  37  25.9  30.41 

6  25  12.2  30.79 

6  12  51.2  31.09 

6    0  23.3  31.30 

5  47  48.8  31.57 

5  35    7.8  31.83 

5  22  20.5  39.09 

5    9  27.2  39.35 

4  56  28.0  39.50 

4  43  23.1  39.83 

4  30  12.6  83.05 

4  16  56.7  33.97 

4    3  35.6  33.46 

3  50    9.4  33.89 

3  36  38.4  33.90 

3  23    2.5  34.10 

3    9  21.8  34JW 

2  55  36.6  34.47 

2  41  47.1  34.65 

2  27  53.3  34.83 
-3  13  55.2+36.00 


Noon. 


Meridian 
Passage. 


h  m 
8  16.1 
8  13.2 
8  10.4 
8  7.6 
8    4.8 

8  2.1 
7  59.4 
7  56.8 
7  54.1 
7  51.6 

7  48.9 
7  46.3 
7  43.8 
7  41.3 
7  38.8 

7  36.3 
7  33.9 
7  31.5 
7  29.1 
7  26.7 

7  24.3 
7  23.0 
7  19.7 
7  17.4 
7  15.1 

7  13.9 
7  10.6 
7  8.4 
7  6.2 
7    4.0 

7  1.8 
6  59.7 


Day  of  the  Month.    9d. 


Semidiameter 
Heir.  Parallax 


8!3 
14^ 


7th. 


u 

7iJ 
13.7 


19th. 


7.4 
13.0 


17th. 


II 
7.1 

12.4 


22<L 


II 
6.7 

11.8 


97th. 


11.2 


DECEMBER. 


5 
% 


1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 

27 
28 
29 
30 

31 
32 


Apparent 

Eight 
AacensioA. 

Var.of 

RA. 

fori 

Hour. 

Noon. 

Noon. 

8 

h    m     8 

23  44  14.36 

-H.405 

23  46    0.56 

4.444 

23  47  47.70 

4.484 

23  49  35.75 

4.508 

23  51  24.70 

4.558 

23  53  14.53 

4.594 

23  55    5.22 

4.630 

23  56  56.74 

4.664 

23  58  49.09 

4.697 

0    0  42.24 

4.730 

0    2  36.16 

4.709 

0    4  30.84 

4.794 

0    6  36.25 

4.883 

0    8  23.36 

4.8S9 

0  10  19.16 

4.881 

0  12  16.65 

4.909 

0  14  14.81 

4.936 

0  16  13.62 

4.963 

0  18  13.07 

4.990| 

0  20  13.13 

6.016 

0  23  13.81 

6.041 

0  24  15.07 

5.066 

0  26  16.92 

5.089 

0  38  19.36 

6.113 

0  30  33.36 

6.137 

0  33  35.94 

5.161 

0  34  30.09 

6.184 

0  36  34.79 

6.907 

0  38  40.05 

6.930 

0  40  45.85 

6.953 

0  43  53.19 

6.976 

0  44  59.06 

+6.997 

Apparent 
DecUnation. 


Var.of 
Dec. 
fori 
Hour. 


Noon. 


O         I         II 

-3  37  53.3 
3  13  55.2 
1  59  53.1 
1  45  47.1 
1  31  37.3 

1  n^M.o 

1    3    7.1 

0  48  46.8 
0  34  23.2 
0  19  56.6 

-0    5  37.2 

+0    9    4.7 

0  23  39.1 

0  38  15.6 

0  53  54.3 

1  7  34.9 
1  33  17.4 
1  37    1.4 

1  51  46.9 
3    6  33.6 

3  21  31.5 

2  36  10.5 

2  51    0.4 

3  5  51.1 
3  20  42.4 

3  35  34.3 

3  50  26.7 

4  5  19.4 
4  20  12.5 
4  35    5.8 


4  59  59.1 
+5    4  52. 


Noon. 


II 
+34.83 

35.00 

35.18 

35.34 

35.40 

85.68 
36,77 
36.91 
36.04 
36.16 

36Jb6 
36.38 
36.48 
36.57 
36.65 

36.73 
36.80 
36.86 
36.99 
36.97 

37.01 
37.06 
37.09 
37.19 
37.15 

37.17 
37.19 
37.91 
37JB9 
37.99 


Meridian 
Paasage. 


2+37 


37.91 
.901 


h    m 
7    1.8 

6  59.7 

6  57.5 

6  55.4 

6  53.2 

6  51.1 
6  49.0 
6  47.0 
6  44.9 
6  42.9 

6  40.8 
6  36.8 
6  36.8 
6  34.8 
6  32.8 

6  30.8 
6  28.8 
6  26.9 
6  24.9 
6  23.0 

6  21.0 
6  19.1 
6  17.3 
6  15.3 
6  13.5 

6  11.6 
6  9.7 
6  7.9 
6  6.0 
6    4.3 


6 
6 


2.3 
0.5 


Day  of  the  Month. 


2d. 


S«midiameter 
Hor.  Parallax 


(i:i 

10.6 


7th. 


u 

5.8 
10.1 


13th.  nth. 


5.5 
9.6 


5.3 

9.3 


99d. 


97th. 


u 

5.0 

8.8 


// 

4.8" 

8.4 


+  prefixed  to  the  hourly  change  of  declination,  indicates  that  north  declinations  are  inoreaaing  and  aouth  deoUna- 
tiona  are  deoreaaiug ;  —  indicates  that  north  declinations  are  decreasing  and  soath  dedinationa  inoreasing. 
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JUPITER,  ISTT. 


• 

• 

GREENWICH  MEAN  TIME. 

V 

JANUARY. 

FEBRUARY. 

• 

1 

P 

Apparent 

Mgbt 
Ascension. 

Var.of 
RA. 
fori 
Hoot. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Noon. 

Meridian 
Passage. 

• 

1 

o 

1 

Apparent 

Kight 
Ascension. 

Var.of 

R.A. 

fori 

Honr. 

Apparent 
Declination. 

Var.of 
Dec 
fori 

Hoar. 

Meridian 
P»M»age.  , 

Noon. 

Noon. 

NOOTI. 

Noon. 

Noon. 

Noon, 

Noon. 

1 

h    m     8 
17  12  43.49 

8 

-W.347 

O         1         II 

-22  33  15.6 

-9.81 

h    m 
22  25.0 

1 

h      ID        8 

17  40    8.31 

8 

+9.027 

O         /         II 

-22  56  50.8 

II 
-1.07 

h    m 
20  50.3 

2 

17  13  39.75 

9.341 

22  34  22.2     9.75 

22  22.0 

2 

17  40  56.79 

9.013 

22  57  15.9 

1.09 

20  47.2 

3 

17  14  35.87 

3.335 

22  35  27.4     9.69 

22  19.0 

5 

17  41  44.91 

1.997 

22  57  39.9 

0.97 

20  44.0  , 

4 

17  15  31.83 

S.329 

22  36  31.2     9.63 

22  16.0 

4 

17  42  32.66 

1.969 

22  58    2.7 

0.98 

20  40.9 

5 

17  16  27.63 

9.3S9 

22  37  33.5 

9.57 

22  13.0 

5 

17  43  20.04 

1.966 

22  58  24.4 

0.88 

20  37.8 

6 

17  17  23.28 

S.915 

22  38  34.3 

9.51 

22  10.0 

6 

17  44    7.02 

1.950 

22  58  45.1 

0.84 

20.34.6 

7 

17  18  18.76 

S.308 

22  39  33.7 

9.45 

22    7.0 

7 

17  44  53.61 

1.933 

22  59    4.7 

0.80 

20  31.4 

8 

17  19  14.05 

9.300 

22  40  31.7 

9.39 

22    4.0 

8 

17  45  39.81 

1.916 

22  59  23.3 

0,75 

20  28.2  1 

9 

17  20    9.16 

9.999 

22  41  28.2     9.33 

22    1.0 

9 

17  46  25.59 

1.899 

22  59  40.9 

0.71 

20  25.0  , 

10 

17  21    4.07 

9.384 

22  42  23.3' 

9.97 

21  57.9 

10 

17  47  10.95 

1.881 

22  59  57.4 

0.67 

20  21.8 

11 

17  21  58.78 

%jrro 

22  43  17.0 

9.91 

21  54.9 

11 

17  47  55.89 

1.863 

23    0  12.9 

0.63 

20  ia6 

12 

17  22  53.29 

9.966 

22  44    9.2     9.15 

21  51.8 

12 

17  48  40.39 

1.845 

23    0  27.5 

059 

20  15.4 

13 

17  23  47.58 

9.957 

22  45    0.0 

9.09 

21  48.8 

13 

17  49  24.44 

1.897 

23    0  41.2 

0.55 

20  12.2 

14 

17  24  41.65 

9.948 

22  45  49.4 

9.03 

21  45.7 

14 

17  50    8.06 

1.808 

23    0  54.0 

0.51 

20    9.0  1 

15 

17  25  35.49 

9.93R 

22  46  37.4 

1.97 

21  42.7 

15 

17  50  51.22 

1.789 

23    1    6.0 

0.48 

20    5.8 

16 

17  26  29.08 

9.998 

22  47  24.0 

1.91 

21  39.6 

16 

17  51  33.91 

1.769 

23    1*17.1 

0.44 

20    2.6  : 

17 

17  27  22.42 

9.918 

22  48    9.2 

1.85  21  36.6 

17 

17  52  16.13 

1.749 

23    1  27.3 

0.40 

19  59.4  - 

18 

17  28  15.52 

9.907 

22  48  53.1 

1.80  21  33.5 

18 

17  52  57.88 

1.799 

23    1  36.6 

0.37 

19  56.1  ; 

19 

17  29    8.36 

9.196 

22  49  35.6 

1.74 

21  30.5 

19 

17  53  39.14 

1.709 

23    1  45.3 

0.34 

19  52.8 

20 

17  30    0.93 

9.185 

22  50  16.7 

1.6S 

21  27.4 

20 

17  54  19.90 

1.688 

23    153.2 

0.31 

19  49.6 

21 

17  30  53.22 

9.173 

22  50  56.5 

1.63 

21  24.4 

21 

17  55    0.16 

1.667 

23    2    0.3 

0.98 

19  46.3 

22 

17  31  45.22 

9.161 

22  51  34.9 

1.57 

21  21.3 

22 

17  55  39.90 

1.646 

23    2    6.8 

0.95 

19  43.0 

23 

17  32  36.93 

9.149 

22  52  12.1 

1.59 

21  18.2 

23 

17  56  19.13 

1.694 

23    2  12.6 

0.99 

19  39.7  1 

24 

17  33  28.35 

9.136 

22  52  48.0 

1.47 

21  15.2 

24 

17  56  57.84 

1.609 

23    2  17.8 

0.90 

19  36.4 

25 

17  34  19.47 

9.193 

22  53  22.6 

1.43 

21  12.1 

25 

17  57  36.02 

i.seo 

23    2  22.2 

« 

6.17 

19  33.1 

26 

17  35  10.28 

9.110 

22  53  56.0 

1.37 

21    9.0 

26 

17  58  13.67 

1.558 

23    2  26.0 

0.14 

19  29.8 

27 

17  36    0.77 

9.097 

22  54  28.2 

1.33 

21    5.9 

27 

17  58  50.79 

1.635 

23    2  29.3 

0.19 

19  26.5 

28 

17  36  60.94 

9.084 

22  54  59.1 

1.97 

21    2.8 

28 

17  59  27.36 

1.519 

23    2  32.0 

0.10 

19  23.2 

29 

17  37  40.79 

9.070 

22  55  28.8 

1.99 

20  59.7 

29 

18    0    3.38 

1.489 

23    2  34.3 

0.06 

19  19.9 

30 

17  38  30.31 

9.056 

22  55  57.3 

1.17 

20  56.5 

30 

18    0  38.64 

1.465 

23    2  36.0 

0.06 

19  16.5 

1 

31 

17  39  19.49 

9.049 

22  56  24.6 

1.19 

20  53.4 

31 

18    1  13.73 

1.441 

23    2  37.1 

0.04 

19  13.1 

32 

17  40    8.31 

+9.097 

-22  56  50.8 

-1.07 

20  50.3 

32 

18    1  48.05 

+1.417 

-23    2  37.8 

-O.O^ 

19    9.7 

Day  of  the  Mont] 

iL. 

Ist. 

nth. 

21st. 

Slat. 

Dayof  theMontt 

k. 

Ist. 

nth. 

3l8t. 

Slsi. 

Polar  Semidian 
Horizontal  Par 

aeter 
allax 

1^.2 
1.4 

1^/3 
1.4 

IS^fe 
1.5 

1^:9 

1.5 

Polar  Semidiai 
Horizontal  Par 

neter 
allaz 

i5':9 

1.5 

16:^ 

1.5 

ltf> 
1.6 

17.1 
1j6 

NoTB.— North  declinations  are  marked  +,  south  dc 

tclinatio 

OS— ^ 

JUPITER,  187T. 
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GREENWICH  MEAN  TIME. 


MARCH. 


APRIL. 


I 


I 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
39 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


ApiMtront 


ISS 


Ight 
Aflcension. 


Nwm. 


h 
18 
18 
18 
18 
18 


m     8 
0    3.38 

0  38.84 

1  13.73 

1  48.05 

2  21.77 


18  2  54.90 

18  3  27.42 

18  3  50.34 

18  4  30.64 

18  5    1.32 

18  5  31.37 

18  6    0.78 

18  6  29.54 

18  6  57.65 

18  7  25.09 

18  7  51.86 

18  8  17.96 

18  8  43.38 

18  9    8.11 

18  9  32.14 

18  9  55.47 
18  10  18.09 
18  10  40.00 
18  11  1.20 
18  11  21.68 

18  11  41.43 
18  12  0.45 
18  12  18.73 
18  12  36.27 
18  12  53.06 

18  13  9.10 
18  13  24.38 


Var.of 

fori 
Hour. 


Koim. 


B 


.489 
.465 
.441 
.417 
.393 

.388 

.343 
.317 
.991 


.939 
JSUSl 
.186 
.157 
.199 

.101 
.073 
.044 
.015 
0.986 


0.957 

0.1 

0.898 

0.868 

0.838 

6.808 
0.777 
6.746 
0.715 
0.684 

0.663 
+0.691 


Apparent 
Decunation. 

Var.of 
Dec. 
fori 
Hour. 

Ifoon. 

Koon. 

o 

-23 

2  34.3 

-0.08 

23 

2  36.0 

0.06 

23 

2  37.1 

0.04 

23 

2  37.8 

-0.09 

23 

2  38.0 

0.00 

23 

2  37.8 

+0.08 

23 

2  37.2 

0.04 

23 

2  36.1 

0.06 

23 

2  34.8 

0.07 

23 

2  33.2 

0.08 

23 

2  31.3 

0.09 

23 

2  29.1 

0.10 

23 

2  26.6 

0.11 

23 

2  24.0 

0.19 

23 

2  21.1 

0.13 

23 

2  18.1 

0.13 

23 

2  14.9 

0.14 

23 

2  11.6 

0.14 

23 

2    8.3 

0.14 

23 

2    4.9 

0.15 

23 

2    1.4 

0.15 

23 

1  57.9 

0.15 

23 

1  54.4 

0.15 

23 

1  50.9 

0.15 

23 

147.5 

0.14 

23 

144.1 

0.14 

23 

1  40.8 

0.14 

23 

1  37.6 

0.13 

23 

1  34.4 

0.13 

23 

1  31.4 

0.19 

23 

128.6 

0.11 

1-23 

1  25.9 

+0.11 

Meridian 
Passage. 


I 


P 


h  m 
19  19.9 
19  16.5 
19  13.1 
19  9.7 
19  6.3 

19  2.9 
18  59.5 
18  56.1 
18  52.7 
18  49.3 

18  45.8 
18  42.4 
18  38.9 
18  35.4 
18  31.9 

18  28.4 
18  24.9 
18  21.4 
18  17.9 
18  14.4 

18  10.9 
18  7.3 
18  3.7 
18  0.1 
17  56.5 

17  52.9 
17  49.2 
17  45.6 
17  42.0 
17  38.3 

17  34.6 
17  30.9 


Bay  of  the  Month. 


1st. 


M . 


Polar  9emidiameter     17.0 
Horizontal  Parallax       1 .6 


nth. 


17!5 
1.7 


91st. 


id:i 

1.7 


Slat 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Sight 
Ascension. 


Noon, 


h    m     s 
18  13  24.38 

18  13  38.90 

18  13  52.64 

18  14    5.00 

18  14  17.80 

18  14  29.21 
18  14  39.83 
18  14  49.66 
18  14  58.69 
18  15    6.92 

18  15  14.34 
18  15  20.95 
18  15  26.74 
18  15  31.72 
18  15  35.88 

18  15  39.23 
18  15  41.75 
18  15  43.45 
18  15  44.34 
18  15  44.41 

18  15  43.66 
18  15  42.10 
18  15  39.72 
18  15  36.53 
18  15  32.54 

18  15  27.73 
18  15  22.12 
18  15  15.70 
18  15  8.48 
18  15    0.46 

18  14  51.65 
18  14  42.04 


Vai'.of 

K.A. 

fori 

Hour. 


Nwm, 


+0.691 
0.580 
0.557 
0.595 
0.489 

0.459 
0.496 
0.393 
0.360 
0.396 


0. 

0.958 

0.994 

0.190 

0.156 

0.193 

0.088 

0.054 

+0.090 

-0.014 

0.048 
0.089 
0.116 
0.150 
0.183 

0.917 
0.951 
0.985 
0.318 
0.351 

0.384 
-0.417 


Apparent 
Dechuation. 

V«r.of 
Dec. 
fori 

Honr. 

Nwm. 

II 
+0.11 

o 
-23 

/       n 

1  25.9 

23 

1  23.4 

0.10 

23 

1  21.1 

0.10 

23 

1  19.0 

0.09 

23 

I  17.1 

0.08 

23 

1  15.4 

0.07 

23 

1  14.1 

0.06 

23 

1  13.1 

0.05 

23 

1  12.3 

0.04 

23 

1  11.7 

+0.09 

23 

1  11.4 

0.00 

23 

1  11.5 

-0.01 

23 

1  12.0 

0.09 

23 

1  12.8 

0.04 

23 

1  13.9 

0.05 

23 

1  15.4 

0.06 

23 

1  17.3 

0.08 

23 

1  19.5 

0.09 

23 

122.1 

0.11 

23 

125.0 

0.13 

23 

126.3 

0.15 

23 

1  32.0 

0.16 

23 

1  36.0 

0.18 

23 

1  40.4 

0.19 

23 

1  45.2 

«0.91 

23 

1  50.3 

0.99 

23 

1  55.7 

0.94 

23 

2    1.5 

0.95 

23 

2    7.7 

0.97 

23 

2  14.2 

OJK 

23 

2  21.0 

0.30 

-23 

2  28.1 

-0.31 

Meridian 
Passage. 


h  m 
17  30.9 
17  27.2 
17  23.5 
17  19.8 
17  16.1 

17  12.3 
17  8.5 
17  4.7 
17  0.9 
16  57.1 

16  53.3 
16  49.5 
16  45.7 
16  41.8 
16  37.9 

16  34.0 
16  30.1 
16  26.2 
16  22.3 
16  18.3 

16  14.4 
16  10.5 
16  6.5 
16  2.5 
15  58.5 

15  54.5 
15  50.5 
15  46.4 
15  42.4 
15  38.3 

15  34.2 
15  30.1 


Day  of  the  Month. 


Ist. 


1.8 


// 


Polar  Semidiameter     18.7 
Horizontal  Parallax       1.8 


Uth. 


II 
19.3 

1.8 


9l8t. 


u  ^ 

19.9 
1.9 


Slat. 


2d:5 

1.9 


+  proflzed  to  the  hourly  change  of  declination,  indicates  that  north  declinationB  are  increaaing  and  soath  declino- 
tiona  are  decreasing ;  —  indicates  that  north  declinations  are  decreasing  and  south  deolinstiona  inoieasing. 
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GEEENWICH  MEAN  TIME. 

1 

1 

MAY. 

1 

JUNE. 

Day  of  Month. 

Apparent 

lUght 
Asoenaion. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Dechnation. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

1 

5 

Apparent 

iQf^ht 
AscoDsion. 

Var.of 

K.A. 

fori 

Hour. 

1 

Apparent 
DedtnatioD. 

Var.of 

I>«5. 

fori 
Hoar. 

Meridian  1 
Passage. 

Noon, 

Noon. 

Noon. 

Noon. 

// 
H).30 

Noon. 

Noon. 

Noon, 

Noon. 

1 

h    m     B 
18  14  51.65 

8 

-0.384 

o 

-23    i 

/    // 

I  21.0 

h    m 
15  34.2 

1 

h    m     8 
18    4  24.24 

8 

-1.990 

0 
-23    • 

/     //  1 
7  21 .21 

II 
-0.40 

h    m 
13  21.7 

2 

18  14  42.04 

0.417 

23    2  28.1 

0.31 

15  30.1 

2 

18    3  54.751 

1.937 

23    : 

1  30.6|     0.39 

13  17.3 

3 

18  14  31.G4 

0.450 

23    2  35.6 

0.32 

15  26.0 

3 

18    3  24.86     1.954 

23    • 

7  39.8 

0.38 

13  12.8 

4 

18  14  20.45 

0.483 

23    1 

3  43.3 

0.33 

15  21.9 

4 

18    2  54.58     1.970 

23    ' 

1  48.8 

0.87 

13    8.4 

5 

18  14    a48 

0.515 

23    i 

2  51.4 

0.34 

15  17.7 

5 

18    2  23.91 

1.985 

23    ' 

7  57.5 

0.36 

13    4.0 

1 

6 

18  13  55.74 

0.547 

23    1 

2  50.7 

0.35 

15  13.5 

6 

18    1  52.92 

1.990 

23    8    6.0 

0.35 

12  59.5  : 

7 

18  13  42l22 

0.579 

23    ; 

}    8.3 

0.36 

15    9.4 

7 

18    1  21.61 

1.319 

23    i 

i  14.3 

0.331  12  55.0  1 

8 

18  13  27.94 

0.611 

23    { 

J  17.2 

0.37 

15    5.2 

8 

18    0  50.00 

1.3EM 

23    ( 

^  22.2     0.3SI 

12  50.6 

9 

18  13  12.90 

0.649 

23    3  26.3 

0.38    15     1.0  1 

9 

18    0  18.10 

1.335 

23    1 

^29.8;    0.90 

12  46.1 

10 

18  12  57.11 

0.673 

23    3  35.6 

0.39 

14  56.8 

10 

17  59  45.94 

1.345 

23    8  37.0 

0.39 

12  41.6 

n 

18  12  40.59 

0.704 

23    : 

M5.0 

0.40 

14  52.6 

11 

17  59  13.56 

1.354 

23    8  43.9 

0.98 

12  37.1 

12 

18  12  23.34 

0.734 

23    : 

3  54.6 

0.41   14  48.4 

12 

17  58  40.96     1.309 

23    1 

3  50.4 

0.96 

12  32,7 

13 

18  12    5.36 

0.763 

23    ^ 

1    4.5 

0.49  14  44.2 

13 

17  58    8.18     1.369 

23    8  56.7 

0.S5 

12  28.2 , 

14 

18  11  46.66 

0.799 

23    ^ 

1  14.6 

0.43  14  39.9 

14 

17  57  35.26     1.375 

23    \ 

J    2.7 

0.93 

12  23.7 

15 

18  11  27.27 

0.891 

23    ^ 

125.0 

0.43 

14  35.6 

15 

17  57    ^20 

1.380 

23    9    8.4 

0.99 

12  19.2  1 

1 

16 

18  11    7.20 

0.8S0 

23    ' 

4  35.4 

0.44 

14  31.3 

16 

17  56  29.03 

1.384 

23    1 

)  13.6 

0.91 

12  14.8 

1 

17 

18  10  46.45 

0.878 

23    ^ 

1  45.9 

0.44 

14  27.0 

17 

17  55  55.78 

1.387 

23    \ 

»  16.5 

0.19 

12  10.3 

18 

18  10  25.03 

0.965 

23    ' 

156.4 

0.44 

14  22.7 

18 

17  55  22.47 

1.389 

23    \ 

»23.1 

0.18 

12    5.8' 

19 

18  10    2.97 

0.999 

23    . 

5    7.0 

0.44 

14  18.4 

19 

17  54  49.11 

1.390 

23    1 

127.4 

0.16 

12    1.3 

20 

18    9  40.28 

0.998 

23    J 

S  17.6 

0.44 

14  14.1 

20 

17  54  15^73 

1.391 

23    1 

»31.2 

0.15 

1156.8, 

21 

18    9  16.97 

0.984 

23    J 

5  28.3 

0.44 

14    9.8 

21 

17  53  42L35 

1.3B0 

23    1 

134.6 

0.14 

! 

11  52.3  \ 

22 

18    8  5:3.06 

1.009 

23    i 

S38.9 

0.44'  14     5.5 

22 

17  53    9.02 

1.388 

23    1 

^37.6 

0.19 

11  47.8 

23 

18    8  28.56 

1.033 

23    i 

S4D.5 

0.44'  14     1.2 

23 

17  52  35.77 

1.385 

23    1 

»  40.2 

0.11 

11  43.3 

24 

18    8    3.49 

1.056 

23    4 

S    0.1 

0.44;  14  56.8 

24 

17  52    2.59 

1.381 

23    1 

»42.4 

0.09 

U  38.8 

i2S 

18    7  37,86 

• 

1.079 

23    4 

S  10.6 

0.44 

14  52.4 

25 

17  51  29.50 

1.376 

23    \ 

»44.4 

0.08 

11  34^ 

1 

26 

18    7  11.70 

1.109 

23    ( 

S21.0 

0.43 

13  48.0 

26 

17  50  56.52 

1.370 

23    ! 

»46.1 

0.07 

11  29.8; 

'27 

18    6  45.01 

1.194 

2:)   ( 

&31.3 

0.43:  13  43.7 

27 

17  50  23.66 

1.3H 

23    \ 

i47.3 

0.05 

11  25.4 

28 

18    6  17.81 

1.145 

23    i 

&41.5 

0.49'  13  39.3 

28 

17  49  50.98 

1.357 

23    \ 

»46.3 

0.03 

11  21.0 

i29 

18    5  50.11 

1.165 

23    ( 

&51.7 

0.49'  13  34.9 

29 

17  49  18.50 

1.349 

23    ! 

»49.0 

-0.01 

11  16.5 

30 

18    5  21.94 

1.184 

23 

7    1.8 

0.41 

13  30.5 

30 

17  48  46.23 

1.340 

23    1 

»49.3 

0J» 

11  12.0 

31 

18    4  53.31 

1.9» 

28 

7  11.6 

0.40 

13  26.1 

31 

17  48  14.18 

1.330 

23    1 

»49.2 

44.01 

11    7.6 

32 

18    4  24.24 

-IJOO 

-23 

7  21,2|-«.40|  13  21.7 

32 

17  47  42.37 

-1.319 

-23    ' 

9  48.9 

•HMB 

11    3.1  1 

Dayof  tibeMont 

tb. 

let 

nth. 

91st. 

Sist. 
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GREENWICH  MEAN  TIME. 

JULY. 

% 

AUGUST. 

Day  of  Month. 

Apparent 

Mght 
Aaoenaion. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Deo. 
fori 

Hour. 

Meridian 
Passage. 

■ 

1 
1 

Apparent 

Mght 
Ascenaion. 

Var.of 

RA. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

Koon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

I 

h    m     a 
17  48  14.18 

a 
-1.330 

o 

-23 

9  49.2 

+0.01 

h    m 
11     7.6 

1 

h    m     8 
17  35  24.14 

8 

-0.635 

O         1         II 

-23    9    4.8 

-0.09 

h    m 
8  53.0 

9 

17  47  42.37 

1.319 

23 

9  48.9 

0.09 

11     3.1 

2 

17  35    9.27 

0.604 

23    9    5.4 

0.04 

8  48.9 

3 

17  47  10.85 

1.367 

23 

9  48.4 

0.03 

10  58.6 

3 

17  34  55.16 

*   0..'>79 

23    9    6.5 

0.05 

8  44.7 

4 

17  46  39.63 

1.994 

23 

9  47.7 

0.04 

10  54.2 

4 

17  34  41.81 

0.540 

23    9    7.9 

0.07 

8  40.5 

5 

17  46    8.73 

1.980 

2;^ 

9  46.7 

e.o& 

10  49.8 

5 

17  34  29.22 

0.508 

23    9    9.7 

0.08 

8  36.4 

6 

17  45  38.16 

1.966 

23 

9  45.5 

6.06 

10  45.3 

6 

17  34  17.41 

0.476 

23    9  11.9 

0.10 

8  32.3 

7 

17  45    7.96 

1.950 

23 

9  44.2 

0.06 

10  40.9 

7 

17  34    6.38 

0.443 

23    9  14.5 

0.19 

8  28.2 

6 

17  44  38.14 

1.994 

23 

9  42.6 

0.07 

10  36.5 

8 

17  33  56.14 

0.410 

23    9  17.6 

0.13 

8  24.1 

9 

17  44    8.72 

1.917 

23 

9  40.8 

0.07 

10  32.1 

9 

17  33  46.70 

0.377 

23    9  21.1 

0.15 

8  20.0 

JO 

17  43  39.72 

1.199 

23 

9  38.9 

0.08 

10  27.7 

10 

17  33  38.06 

0.344 

23    9  25.0 

0.17 

8  15.9 

11 

17  43  11.17 

1.180 

23 

9  36.9 

0.06 

10  23.3 

11 

17  33  30.23 

0.310 

23    9  29.3 

0.19 

8  11.8 

13 

17  42  43.10 

1.160 

2!^ 

9  34.8 

0.09 

10  18.9 

12 

17  33  23.19 

0.976 

23    9  34.1 

0.91 

8    7.8 

13 

17  42  15.52 

1.139 

23 

9  32.7 

0.09 

10  14.5 

13 

17  33  16.97 

0.949 

23    9  39.4 

0.93 

8    3.8 

14 

17  41  48.43 

1.118 

23 

9  30.5 

0.09 

10  10.1 

14 

17  33  n.55 

O.906 

23    9  45.1 

0.95 

7  59.8 

15 

17  41  21.87 

1.006 

23 

9  28.3 

0.09 

10    5.7 

15 

17  33    6.95 

6.174 

23    9  51.3 

0.97 

7  55.8 

16 

17  40  56.84 

1.073 

23 

9  26.0 

0.09 

10    1.3 

16 

17  33    3.17 

0.140 

23    9  58.0 

0.99 

7  51.8 

17 

17  40  30.37 

1.060 

23 

9  23.7 

0.09 

9  57.0 

17 

17  33    0.21 

0.106 

^10    5.3 

0.31 

7  47.8 

18 

17  40    6.46 

1.096 

23 

9  21.5 

0.09 

9  52.6 

18 

17  32  58.06 

0.079 

23  10  13.0 

0.33 

7  43.8 

19 

17  39  41.15 

1.001 

23 

9  19.3 

0.09 

9  48.3 

19 

17  32  56.74 

0.038 

23  10  21.1 

0.35 

7  39.8 

^ 

17  39  17.44 

0.976 

23 

9  17.1 

0.09 

9  44.0 

20 

17  32  56.23 

-6.004 

23  10  29.7 

0.37 

7  35.9 

21 

17  38  54.35 

6.950 

23 

9  15.0 

0.08 

9  39.7 

21 

17  32  56.54 

+6.080 

2:^  10  38.8 

0.30 

7  32.0 

29 

17  38  31.87 

0.993 

23 

9  13.1 

0.08 

9  35.4 

22 

17  32  57.67 

0.064 

23  10  48.4 

0.41 

7  28.1 

23 

17  38  10.03 

0.806 

23 

9  11.3 

0.07 

9  31.1 

23 

17  32  59.60 

0.006 

23  10  58.5 

0.43 

7  24.2 

1^ 

17  37  48.86 

0.860 

23 

9    9.8 

0.07 

9  26.8 

24 

17  33    2.35 

0.139 

23  11    9.1 

0.45 

7  20.3 

25 

17  37  29.35 

0.841 

23 

9-   8.4 

0.06 

9  22.6 

25 

17  33    6.91 

0.166 

23  11  20.2 

0.47 

7  16.4 

26 

17  37    8.51 

0.813 

23 

9    7.1 

0.05 

9  18.3 

26 

17  33  10.28 

0.190 

23  11  31.7 

0.49 

7  12.6 

27 

17  36  49.34 

0.784 

23 

9    6.1 

0.04 

9  14.0 

27 

17  33  15.45 

0.933 

23  11  43.7 

0.51 

7    8.7 

28 

17  36  30.87 

0.755 

23 

9    5.2 

0.03 

9    9.8 

28 

17  33  21.43 

0.967 

23  11  56.1 

0.53 

7    4.9 

29 

17  36  14.]] 

0.796 

23 

9    4.7 

-H».0^ 

9    5.6 

29 

17  33  28.22 

6.300 

23  12    9.0 

0.66 

7    1.1 

30 

17  35  56.06 

0.696 

23 

9    4.5 

0.60 

9    1.4 

30 

17  33  36.81 

0.383 

23  12  22*4 

0.57 

6  57.3 

31 

17  36  39.74 

v.0d6 

23 

9    4.5 

-0.01 

8  57.2 

31 

17  33  44.20 

0.366 

23  12  36.2 

0.68 

6  53.5 

22 

17  35  24.14 

—0.685 

-23 

9    4.8 

-6.09 

8  53.0 

32 

17  33  53.39 

+0.300 

-23  12  50.4 

-0.6(J 

6  49.7 

Day  of  tbe  Monti 

1.                    iBt. 

Uth. 

9l8t. 

Slst. 

Day  of  tiie  Mont 

k. 

lat. 

Uth. 

Slat 

Siai. 

Pokur  Semidiai 
Horizontal  Par 

Deter    2Si.l 
allax       S.1 

21'^ 
2.1 

2i'.5 
2.0 

2l"l 
2.6 

Polar  Semidiai 
Horizontal  Par 

DOter 
allax 

2i!o 

2.0 

ao:^ 

1.9 

11^^ 

1.9 

19:^ 
1.8 

+  proftxed  to  the 
tUma  are  deor 

thonrlyduuigc 
nailing :  ^  inAi 

»ofdeol 
oateaUi 

lat  north  declinationa  ore  decreasing 

lonaare 
andsoQ 

incveaaingaa 
th  dedinaldoni 

d  soath  dediniv 
Binoreaaing. 
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GREEIJWIOH  MEAN  TIME. 

SEPTEMBER. 

• 

OCTOBER. 

• 

1 
1 

1 

Apparent 

lUglit 
Aaoensioii. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination 

Var.of 
Dec. 
fori 

Honr. 

Meridian 
PaBsage. 

• 

1 

1 

Apparent 

laght 
ABcension. 

Var.of 
II.  A. 

fori 
Honr. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Honr. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

h    m     B 
17  33  53.39 

B 

.+0.399 

O         f         II 

-23  12  50.4 

II 
-0.60 

h    m 
6  49.7 

1 

h    m     a 
17  44  19.85 

8 

+1.304 

Oil! 

-23  21  56.1 

II 
-0.79 

h    m 
5    2.3 

2 

17  34    3.37 

0.433 

23  13    5.1 

0.61 

6  46.0 

2 

17  44  51.46 

1.330 

23  22  14.9 

0.78 

4  58.9 

3 

17  34  14.16 

0.466 

23  13  20.1 

0.63 

6  42.3 

3 

17  45  23.71 

1.356 

23  22  33.4 

0.77 

4  55.5 

4 

17  34  25.74 

0.499 

23  13  35.5 

0.64 

6  38.5 

4 

17  45  56.58 

1.388 

23  22  51.7 

0.76 

4  52.1 

5 

17  34  38.11 

0.532 

23  13  51.4 

0.66 

6  34.8 

5 

17  46  30.07 

1.408 

83  23    9.6 

6.75 

4  48.8 

6 

17  34  51.27 

0.565 

23  14    7.6 

0.68 

6  31.1 

6 

17  47    4.16 

1.433 

23  23  27.3 

0.73 

4  45.4 

7 

17  35    5.21 

0.597 

23  14  24.2 

0.69 

6  27.4 

7 

17  47  38.a5 

1.458 

23  23  44.6 

0.79 

4  42.0 

8 

17  35  19.92 

0.fiS9 

23  14  41.1 

0.71 

6  23.7 

8 

17  48  14.14 

1.483 

23  24    1.6 

0.70 

4  38.7 

9 

17  35  35.40 

0.661 

23  14  57.4 

0.72 

6  20.0 

9 

17  48  50.02 

1.507 

23  24  18.2 

0.69 

4  35.4 

10 

17  35  51.66 

0.693 

23  15  15.9 

0.74 

6  16.3 

10 

17  49  26.48 

1.531 

23  24  34.4 

0.67 

4  32.1 

11 

17  36    8.68 

0.795 

23  15  33.7 

0.75 

6  12.7 

11 

17  50    3.51 

1J»5 

23  24  50.2 

0.65 

4  28.8 

12 

17  36  26.46 

0.756 

23  15  51.7 

0.76 

6    9.1 

12 

17  50  41.11 

l..'i78 

23  25    5.6 

0.63 

4  25.5 

13 

17  36  44.99 

0.787 

23  16  10.0 

0.77 

6    5.5 

13 

17  51  19.27 

1.601 

23  ^  20.4 

0.61 

4  22.1 

14 

17  37    4.27 

0.818 

23  16  28.5 

0.78 

6    1.9 

14 

17  51  57.97 

1.694 

23  25  34.7 

0.59 

4  18.9 

15 

17  37  24.28 

0.849 

23  16  47.3 

0.79 

5  58.3 

15 

17  52  37.22 

1.646 

23  25  48.4 

0.57 

4  15.6 

16 

17  37  45.02 

0.880 

23  17    6.2 

0.79 

5  54.7 

16 

17  53  17.00 

1.666 

23  26    1.5 

0.54 

4  12.3 

17 

17  38    6.50 

0.910 

23  17  25.2 

0.80 

5  51.1 

17 

17  53  57.30 

1.600 

23  26  14.2 

0.59 

4    9.0 

18 

17  38  28.70 

0.940 

23  17  44.4 

0.80 

5  47.5 

18 

17  54  38.12 

1.711 

23  26  26.2 

0.49 

4    5.7 

19 

17  38  51.61 

0.970 

23  18    3.7 

0.80 

5  44.0 

19 

17  55  19.45 

1.739 

23  26  37.6 

0.46 

4    2.4 

20 

17  39  15.23 

0.999 

23  18  23.1 

0.81 

5  40.4 

20 

17  56    1.28 

1.753 

23  26  48.3 

0.43 

3  59.2 

21 

17  39  39.55 

1.098 

23  18  42.5 

0.81 

5  36.9 

21 

17  56  43.61 

1.774 

23  26  58.4 

0.40 

3  56.0 

22 

17  40    4.56 

i.aw 

23  19    2.0 

0.81 

5  33.4 

22 

17  57  26.42 

1.794 

23  27    7.7 

0.37 

3  52.8 

23 

17  40  30.25 

1.065 

23  19  21.5 

0.81 

5  29.9 

23 

17  58    9.72 

1.814 

23  27  16.3 

0.34 

3  49.6 

24 

17  40  56.62 

1.113 

23  19  41.0 

0.81 

5  26.4 

24 

17  58  63.50 

1.834 

23  27  24.0 

0.31 

3  46.4 

25 

17  41  23.67 

1.141 

23  20    0.5 

0.81 

5  22.9 

25 

17  59  37.74 

1.863 

23  27  31.0 

0J» 

3  43.2 

26 

17  41  51.40 

1.169 

23  20  20.0 

0.81 

5  19.4 

26* 

18    0  22.45 

1.873 

23  27  37.1 

0.94 

3  40.0 

27 

17  42  19.79 

1.196 

23  20  39.5 

0.80 

5  16.0 

27 

18    1    7.61 

1.891 

23  27  42.5 

0.91 

3  36.8 

28 

17  42  48.83 

1.SS3 

23  21  58.9 

0.80 

5  12.5 

28 

18    1  53.21 

1.910 

23  27  47.1 

0.17 

3  33.6 

29 

17  43  18.52 

1.350 

23  21  18.1 

0.80 

5    9.1 

39 

18    2J9.27 

1.998 

23  27  50.8 

0.14 

3  30.5 

30 

17  43  48.86 

1,977 

23  21  37.2 

0.79 

5    5.7 

30 

18    3  25.77 

1.946 

23  27  53.6 

0.10 

3  27.3 

31 

17  44  19.85 

1.304 

23  21  56.1 

0.79 

•  5    2.3 

81 

18    4  12.70 

1.964 

23  27  55.4 

0.06 

3  24.1 

32 

17  44  51.46 

+1.330 

-23  22  14.9 

-0.78 

4  58.9 

32 

18    5    0.04 

+1.961 

-23  27  56.3 

-o.oa 

3  21.0 

DayoftheKonU 

1. 

iat. 

Uth. 

9l8t. 

Slat. 

Day  of  the  Month.             1st 

11th. 

21st. 

Slst. 

Polar  Semidiai 
Horizontal  Par 

neter 
allax 

19:3 
1.8 

1^7 
1.8 

ii«:2 
1.7 

17:6 
1.7 

Polar  Semidiameter     17.6 
Horizontal  Parallax       1.7 

1.6 

16"? 

1^3 
1.5 

Note.— N'ortb  dAeUnatlana  ata  mnrlcAd  -l..  Honth  de 

i5>1inf^;i/>i 

Q8— ^ 

1 
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GREENWICH  MEAN  THrE. 

• 

NOVEMBER. 

• 

DECEMBER. 

1 

Day  of  Month. 

Apparent 

Mf^ht 
Ascension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

.a 

0 

Apparent 

Right 
Ascension. 

Var.of 

RA. 

fori 

Hour. 

Apparent 
Decimation. 

Var.of 

Dec. 

fori 

Hour. 

Meridian 
Passage. 

if  (ion. 

iVoon. 

JVoon. 

Noon. 

No<m. 

Noon. 

JVoon. 

Noon. 

1 

h    m      8 
18    5    0.04 

+1.981 

-23  27  56.3 

-0.09 

h    m 
3  21.0 

1 

h    m     s 
18  31  22.22 

8 

+9.370 

0     1     II 
-23  19  22.2 

II 
+1.55 

h    m 
1  49.3 

2 

18    5  47.81 

1.998 

23  27  56.2| 

+0.03 

3  17.9 

2 

18  32  19.22 

9379 

23  18  44.3 

1.61 

1  46.3 

3 

18    6  35.99 

9.015 

23  27  55.2 

0.07 

3  14.7 

3 

18  33  16.41 

9.387 

23  18    5.0 

1.67 

1  43.4 

4 

18    7  24.57 

9.039 

23  27  53.1 

0.11 

3  11.6 

4 

18  34  13.81 

9.395 

23  17  24.4 

1.73 

1  40.4 

5 

18    8  13.56 

9.049 

23  27  49.9 

0.16 

3    8.5 

5 

18  35  11.40 

9.403 

23  16  42.2 

1.79 

1  37.4 

6 

18    9    2.94 

9.065 

23  27  45.6 

0.90 

3    5.4 

6 

18  36    9.17 

9.411 

23  15  58.5 

1.85 

1  34.4 

7 

18    9  52.70 

9.061 

23  27  40.3 

0.95 

2    2.3 

7 

18  37    7.13 

9.418 

23  15  13.3 

1.91 

1  31.5 

8 

18  10  42.83 

9.096 

23  27  33.8 

0.30 

2  59.2 

8 

18  38    5.25 

9.495 

23  14  26.7 

1.97 

1  28.5 

9 

18  11  33.32 

9.111 

23  27  26.2 

0.34 

2  56.1 

9 

18  39    3.52 

9.439 

23  13  38.7 

9.03 

1  25.5 

10 

18  12  24.17 

9.196 

23  27  17.4 

0.39 

2  53.0 

10 

18  40    1.96 

9.436 

23  12  49.2 

9.10 

1  22.6 

11 

18  13  15.37 

9.140 

23  27    7.5 

0.44 

2  49.9 

11 

18  41    0.54 

9.444 

23  11  58.0 

9.16 

1  19.6 

12 

18  14    6.92 

9.154 

23  26  56.5 

0.49 

2  46.8 

12 

18  41  59.26 

9.450 

23  11    5.3 

9.99 

1  16.7 

13 

18  14  58.80 

9.168 

23  26  44.2 

0.54 

2  43.7 

13 

18  42  58.12 

9.455 

23  10  11.1 

9.98 

1  13.7 

14 

18  15  51.01 

9.183 

23  26  30.8 

0.59 

2  40.7 

14 

18  43  57.10 

9.460 

23    9  15.5 

9.34 

1  10.8 

15 

18  16  43.54 

9.195 

23  26  16.1 

0.64 

2  37.6 

15 

18  44  56.21 

9.465 

23    8  18.4 

9.41 

1    7.8 

16 

18  17  36.37 

9.908 

23  26    0.2 

0.69 

2  34.6 

16 

18  45  55.43 

9.470 

23    7  19.7 

9.47 

1    4.9 

17 

18  18  29.51 

9.991 

23  25  43.0 

'     0.74 

2  31.5 

17 

18  46  54.76 

9.474 

23    6  19.5 

9.54 

1     1.9 

18 

18  19  22.96 

9.933 

23  25  24.6 

0.80 

2  28.5 

18 

18  47  54.19 

9.478 

23    5  17.8 

9.61 

0  59.0 

19 

18  20  16.70 

9  945 

23  25    4.8 

0.85 

2  25.5 

19 

18  48  53.71 

9.489 

23    4  14.6 

9.67 

0  56.0 

20 

18  21  10.73 

9.957 

23  24  43.7 

0.91 

2  22.4 

20 

18  49  53.32 

9.486 

23    3    9.9 

9.73 

0  53.1 

21 

18  22    5.04 

9.968 

23  24  21.3 

0.96 

2  19.4 

21 

18  50  53.02 

9.489 

23    2    3.7 

9.79 

0  50.1 

22 

18  22  59.62 

9.979 

23  23  57.6     l.Ol 

2  16.4 

22 

18  51  52.80 

9.499 

23    0  56.1 

9.86 

0  47.2 

23 

18  23  54.47 

9.990 

23  23  32.6     1.07 

2  13.4 

23 

18  52  52.66 

9.485 

22  59  46.9 

9.99 

0  44.2 

24 

18  24  49.58 

9.301 

23  23    6.2 

1.13 

2  10.3 

24 

18  53  52.59 

9.498 

22  58  36.3 

9.98 

0  41.3 

25 

18  25  44.95 

9.319 

23  22  38.4 

1.19 

2    7.3 

25 

18  54  52.58 

9.501 

22  57  24.2 

3.04 

0  38.3 

26 

18  26  40.57 

9.3&J9 

23  22    9.3 

1.95 

2    4.3 

26 

18  55  52.62 

9.503 

22  56  10.5 

3.10 

0  35.4 

27 

18  27  36.44 

9.339 

23  21  38.8 

1.31 

2    1.3 

27 

18  56  52.72 

9.505 

22  54  55.3 

3.16 

0  32.5 

.28 

18  28  32.54 

9.349 

23  21    6.8 

1.37 

1  58.3 

28 

18  57  52.86 

9.507 

22  53  38.7 

3.93 

0  29.6 

29 

18  29  28.87 

9.359 

23  20  33.4 

1.43 

1  55.3 

29 

18  58  53.04 

9.508 

22  52  20.7 

3.99 

0  26.6 

30 

18  30  25.44 

9.361 

23  19  58.5 

1.49 

1  52.3 

30 

18  59  53.25 

9.509 

22  51    1.1 

3.35 

0  23.7 

31 

18  31  22.22 

9.370 

23  19  22.2 

1.55 

1  49.3 

31 

19    0  53.48 

9.510 

22  49  39.9 

3.41 

0  20.7 

32 

18  32  19.22 

+9.379 

-23  18  44.3 

+1.61 

1  46.3 

32 

19    1  53.74 

+9.511 

-22  48  17.3 

+3.47 

0  17.8 

• 

Day  of  the  Mont 

b. 

Ist. 

nth. 

2l8t. 

Slst. 

Dayof  theMontb 

u 

Ist. 

Uth. 

2l8t. 

Slst. 

1 

Polar  Semidiai 
Horizontal  Par 

neter 
allaz 

1^:3 
1.5 

l^i) 
1.5 

1.5 

1^:6 
1.5 

Polar  Semidiai 
Horizontal  Par 

neter 
allaz 

15:6 
1.5 

1^:4 
1.5 

1^/3 
1.4 

1^:3 
1.4 

+  preilzed  to  th( 
tiona  are  deor 

J  hourly 
easing; 

change  of  declination,  indicates  that  north  deolina^ 
—  indicates  that  north  declinations  are  decreasing 

pionsan 
and  SOD 

tinoreaaing  and  south  deolina- 
ith  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

4 

Apparent 

Sight 
Aacension. 

Var.of 
B.A. 
fori 
Boar. 

Apparent 
DecQnatiou. 

Var.of 
Deo. 
fori 

Hoar. 

Meridian 
Passage. 

• 

1 

>3 

Apparent 

Bight 
Aaceuaion. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Bee. 
fori 

Hoor. 

Heridian. 
FSMBage.  i 

1 

N^(H>n. 

Noon. 

Noon, 

Noon, 

1 

Noon, 

Noon. 

Noon. 

Noon. 

1 

h    m     a 
22  26  40.13 

8 

-H).840 

O        1         II 

-11  34  29.7 

II 
+5.06 

h    m 
3  41.1 

1 

h    m     a 
22  38  46.92 

a 
+1.063 

Oil! 

-10  21  54.8 

II 
+«.47 

h    m 
1  51.3 

2 

22  27    0.43 

0.851 

11  32  27.5 

5.19 

3  37.5 

2 

22  39  12.96 

1.087 

10  19  19.1 

6.50 

1  47.8 

3 

22  27  20.99 

0.869 

11  30  23.8 

5.19 

3  33.9 

3 

22  39  39.11 

1.08S 

10  16  42.6 

6.53 

1  44.3  • 

4 

22  27  41.79 

0.873 

11  28  18.6 

5J35 

3.30.4 

4 

22  40    5.37 

1^006 

10  14    5.4 

6.56     1  40.8    1 

5 

22  28    2.84 

0.889 

11  26  12.0 

5.30 

3  26.8 

5 

22  40  31.74 

1.101 

10  11  27.6 

6.50 

I  37.3  ' 

6 

22  28  24.13 

0.809 

11  24    4.0 

6.96 

3  23.2 

6 

22  40  58.21 

1.106 

10    8  49.3 

6.61 

133.8 

7 

22  28  45.65 

0.901 

11  21  54.7 

5.41 

3  19.6 

7 

22  41  24.78 

1.109 

10    6  10.4 

6.63 

1  30.3 

8 

22  29    7.39 

0.911 

11  19  44.1 

6.47 

3  16.1 

8 

22  41  51.45 

1.113 

10    3  31.0 

6Ut5 

1  26.8 

9 

22  29  29.36 

0.990 

11  17  32.2 

5.5a 

3  12.5 

9 

22  42  18.21 

1.117 

10    0  51.0 

6.68 

1  23.4 

10 

22  29  51.56 

0.930 

11  15  19.1 

5.57 

3    8.9 

10 

22  42  45.05 

1.190 

9  58  10.5 

6.70 

1  19.9 

11 

22  30  13.98 

0.990 

11  13    4.7 

6.63 

3    5.4 

11 

22  43  11.96 

1.123 

9  55  29.5 

6.7a 

1  16.4 

12 

22  30  36.61 

0.948 

11  10  49.1 

5Ui8     3     1.8 

12 

22  43  38.95 

1.196 

9  52  48.1 

6.74 

1  12.9 

13 

22  30  59.46 

0.056 

11    8  32.2 

5.73     2  58.3 

13 

22  44    6.02 

1.199 

9  50    6.2 

6.75 

1    9.4 

14 

22  31  22.51 

0.964 

11    6  14.0 

6.78 

2  54.7 

14 

22  44  33.16 

1.139 

9  47  23.9 

6.77 

1    5.9 

15 

22  31  45.75 

0.973 

11    3  54.6 

5.83 

2  51.2 

15 

22  45    0.35 

1.134 

9  44  41.2 

6.79 

1    2.5 

16 

22  32    9.19 

0.961 

11    1  34.1 

5.88 

2  47.6 

16 

22  45  27.59 

1.136 

9  41  58.2 

6.80 

0  50.0 

17 

22  32  32.82 

0.989 

10  59  12.6 

5.99 

2  44.1 

17 

22  45  54.88 

1.138 

9  39  15.0 

631 

0  55.5 

18 

22  32  56.64 

0.996 

10  56  50.0 

5.96 

2  40.6 

18 

22  46  22.22 

1.140 

9  36  31.5 

6.89 

0  52.0 

19 

22  33  20.64 

1.004 

10  54  26.3 

6.01 

2  37.0 

19 

22  46  49.60 

1.141 

9  33  47.8 

6.83 

0  48.6 

20 

22  33  44.81 

1.011 

10  52    1.6 

6.05 

2  33.5 

20 

22  47  17.01 

1.143 

9  31    3.8 

6.84 

0  45.1 

21 

22  34    9.15 

1.018 

10  49  35.9 

6.09 

2  30.0 

21 

22  47  44.45 

1.145 

9  28  19.6 

6.84 

0  41.6 

22 

22  34  33.66 

1.095 

10  47    9.3 

6.13 

2  26.4 

22 

22  48  11.93 

1.146 

9  25  35.3 

6.8C 

0  38.1 

23 

22  34  58.33 

1.031 

10  44  41.7 

6.17 

2  22.9 

23 

22  48  39.44 

1.147 

9  22  50.9 

6.85 

0  34.7 

24 

22  35  23.16 

1.038 

10  42  13.1 

6.91 

2  19.4 

24 

22  49    6.97 

1.148 

9  20    6.3 

6.86 

0  31.2 

25 

22  35  48.15 

1.044 

10  39  43.6 

6.95 

2  15.9 

25 

22  49  34.52 

1.148 

9  17  21.6 

6.86 

0  27.7 

26 

22  36  13.28 

1.050 

10  37  13.3 

6.B8 

2  12.4 

26 

22  50    2.08 

1.148 

9  14  36.9 

%M 

0  24J2 

27 

22  36  38.55 

1.056 

10  34  42.2 

6.31 

2    8.8 

27 

22  50  29.64 

1.148 

9  11  52.2 

6.86 

0  20.8 

28 

22  37    3.96 

1.061 

10  32  10.3 

6.35 

2    5.3 

28 

22  50  57.20 

1.148 

9    9    7.4 

6.87 

0  17.3 

29 

22  37  29.50 

1.067 

10  29  37.5 

6.3a 

2    1.8 

29 

22  51  24.75 

1.148 

9    6  22.6 

6.87 

0  13.8 

30 

22  37  55.18 

1.073 

10  27    4.0 

6.41 

1  56.3 

30 

22  51  52.30 

1.148 

9    3  37.8 

6.86 

0  10.3 

31 

22  38  20.99 

1.078 

10  24  29.8 

6.44 

154.8 

31 

22  52  19.85 

1.148 

9    0  53.1 

6.06 

0    6.9 

32 

22  38  46.92 

+1.083 

-10  21  54.8  +«.47 

1  51.3 

32 

22  52  47.39 

+1.147 

-  8  58    8.5 

+6.86 

(0     3L4 
)23  S»J» 

Day  of  the  MonC 

h. 

lat. 

11th. 

Slat. 

Slat. 

DayoftheKontl 

1. 

lat. 

Uth. 

Slat 

Slat 

Po 

larSemidiai] 
>riaoiital  Par 

aeter 
allaz 

7:6 

0.9 

7:5 
0.8 

7.4 

0.8 

0.8 

Polar  Semidiai 
Horizontal  Pai 

Deter 
allaz 

7:4 
0.8 

7^3 
0.8 

7^3 

Oi) 

M 

7.3 
0.B 

KoTS.r-N<ttih  dedinationa  aire  marked  +,  aoath  d< 

>na— V 
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GREENWICH  MEAN  TIME. 

• 

MARCH. 

APRIL. 

1 

1 

Apparent 

laght 
Aaoension. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 

fori 
Hoar. 

Meridian 
Passage. 

■ 

1 
1 

Apparent 

Right 
Ascension. 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

Noon. 

yoon. 

Noon, 

Noon, 

Nwm, 

Noon. 

Noon. 

Noon. 

II 
46.99 

1 

h    m     B 
22  51  24.75 

B 

+1.148 

O         /         // 

-9    6  22.6 

+6.87 

h    m 
0  13.8 

1 

h    m     8 
23    5  17.11 

a 
+1.069 

0      1     It 
-7  43  41.4 

h    m 
22  22.2 

2 

22  51  52.30 

1.148 

9    3  37.8 

6.86 

0  10.3 

2 

23    5  42.54 

1.057 

7  41  10.8 

6.96 

22  18.7 

3 

22  52  19.85 

1.148 

9    0  53.1 

6.66 

0    6.9 

3 

23.6    7.83 

1.051 

7  38  41.1 

6iB;  22  15.2    1 

4 
5 

22  52  47.39 
22  53  14.93 

1.147 
1.147 

8  58    8.5 
8  55  24.0 

6.86 
6.85 

5   0      3.4 

>93    59.9 

23  56.4 

4 

5 

23    6.32.98 
23    6  57.99 

1.045 
1.030 

7  36  12.4 
7  33  44.6 

6.18 
6.14 

22  11.7 
22    8.1 

• 

6 

22  53  42.45 

1.146 

8  52  39.6 

6.85 

23  52.9 

6 

23    7  32.85 

1.033 

7  31  17.7 

6.10 

22    4.6 

7 

22  54    9.94 

1.145 

8  49  55.4 

6.84 

23  49.5 

7 

23    7  47,57 

1.097 

7  28  51.8 

6.06 

22    1.1 

8 

22  54  37.40 

1.144 

8  47  11.4 

6.83 

23  46.0 

8 

23    8  12.15 

1.091 

7  26  26.9 

6.09 

21  57.6 

9 

22  55    4.83 

1.14S 

8  44  27.5 

6.8B 

23  42.5 

9 

23    8  36.58 

1.015 

7  24    3.0 

5.96 

21  54.0 

10 

22  55  32.22 

1.140 

8  41  43.8 

6.8B 

23  39.0 

10 

23    9    0.85 

1.006 

7  21  40.1 

5.93 

21  50.5 

11 

22  55  59.56 

1.138 

8  39    0.3 

6.8] 

23  35.6 

11 

23    9  24.95 

1.001 

7  19  18.3 

5.89 

21  47.0 

12 

22  56  26.86 

1.136 

8  36  17.1 

6.79 

23  32.1 

12 

23    9  48.89 

0.994 

7  16  57.6 

5.84 

21  43.4 

13 

22  56  54.11 

1.135 

8  33  34.3 

6.77 

23  28.6 

13 

23  10  12.66 

0.987 

7  14  38.1 

5.79 

21  39.9 

14 

22  57  21.32 

1.133 

8  30  52.0 

6.75 

23  25.1 

14 

23  10  36.25 

0.979 

7  12  19.8 

5,74 

21  36.4 

15 

22  57  48.47 

1.130 

8  28  10.1 

6.74 

23  21.6 

15 

23  10  59.65 

0.971 

7  10    2.7 

5.69 

21  32.8 

16 

22  58  15.56 

1.197 

8  25  28.6 

6.79 

23  18.2 

16 

23  11  22.87 

0.963 

7    7  46.8 

5.63 

21  29.3 

17 

22  58  42.58 

l.LM 

8  22  47.6 

6.70 

23  14.7 

17 

23  11  45.90 

0.956 

7    5  32.2 

5.56 

21  25.7 

18 

22  59    9.53 

1.191 

8  20    7.0 

6.68 

23  11.2 

18 

23  12    8.75 

0.948 

7    3  18.8 

5.53 

21  22.2 

19 

22  59  36.40 

1.118 

8  17  26.9 

6.66 

23    7.7 

19 

23  12  31.41 

0.040 

7    1    6.7 

5.48 

21  18.6 

20 

23    0    3.19 

1.115 

8  14  47.2 

6.64 

23    4.2 

20 

23  12  53.87 

0.939 

6  58  55.9 

5.49 

21  15.0 

21 

23    0  29.90 

1.111 

8  12    8.0 

6.69 

23    0.7 

21 

23  13  16.13 

04»3 

6  56  46.5 

5.36 

21  11.5 

22 

23    0  56.52 

1.107 

8    9  29.4 

6.59 

22  57.2 

22 

23  13  38.18 

0.915 

6  54  38.5 

5.31 

21    7.9 

23 

23    1  23.04 

1.109 

8    6  51.5 

6.57 

22  53.7 

23 

23  14    0.02 

0.906 

6  52  31.8 

5,95 

21    4.3  : 

24 

23    1  49.47 

1.0S9 

8    4  14.2 

6.54 

22  50.2 

24 

23  14  21.65 

0.807 

6  50  26.5 

5.19  21     0.8    1 

25 

23    2  15.81 

1.005 

8    1  37.6 

6J>1 

22  46.7 

25 

23  14  43.07 

0.888 

6  48  22.7 

5.13 

20  57.2 

26 

23    2  42.05 

IMl 

7  59    1.7 

6.48 

22  43.2 

26 

23  15    4.27 

0.870 

6  46  20.3 

5.07 

20  53.6 

27 

23    3    8.18 

1.066 

7  56  26.5 

6.45 

22  39.7 

27 

23  15  25.25 

0.869 

6  44  19.4 

5.01 

20  50.0 

28 

23    3  34.20 

1.080 

7  53  52.0 

6.49 

22  36.2 

28 

23  15  46.00 

0.860 

6  42  20.0 

4.94  20  46.4 

29 

23    4    0.10 

1.077 

7  51  18.2 

6.39 

22  32.7 

29 

23  16    6.53 

0.851 

6  40  22.1 

4.86  20  42.8 

30 

23    4  25.89 

1.079 

7  48  45.2 

6.36 

22  29.2 

30 

23  16  26.83 

0.841 

6  38  25.7 

4.88 

20  39.2 

31 

23    4  51.56 

1.067 

7  46  12.9 

6.33 

22  25.7 

31 

23  16  46.90 

0.831 

6  36  30.9 

4.75 

20  35.6 

32 

23    5  17,11 

+1.069 

-7  43  41.4 

+6.99 

22  22.2 

32 

23  17    6.73 

+0.891 

-6  34  37.7 

+4.68.  20  32.0  11 

Buy  of  the  Monti 

i. 

let. 

11th. 

9l8t. 

Slat 

Day  of  the  Monti 

1. 

lat. 

nth. 

21at. 

Slat. 

Polar  Semidiai 
Horizontal  Par 

neter 
allaz 

7-3 

0.8 

7:3 
0.8 

7.3 
0.8 

7.4 
0.9 

Polar  Semidiai 
Horizontal  Pai 

meter 
allaz 

7.4 
0.9 

7:4 
0.9 

7:5 
0.9 

7.6  . 

0.9 

-f  prefixed  to  th* 
tiona  ore  deer 

Bhonrlji 
easing; 

'  change  of  decUnatlon,  indicates  that  north  declina 
—  indicates  that  north  declinations  are  decreasing 

tiona  ar« 
;andaoT 

B  increaaing  and  aonth  declina- 
ith  deoUnationa  increasing. 
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GBEBNWICH  MEAN  TIME. 

^ 

MAY. 

JUNE. 

Day  of  Month. 

Apparent 

ifight 
Ascension. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Dechnation. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

1 

1 

Apparent 
Ascension. 

Var.of 

RA. 

fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

II 
+4.75 

Noon. 

Noon. 

Noon, 

Noon. 

1 
1 

h    m     8 
23  16  46.90 

s 
+0.831 

0        /         // 

-6  36  30.9 

h    m 
20  35.6 

1 

h    m     s 
23  24  54.56 

8 

+0.460 

O         1         II 

-5  52    9.4 

II 

+9ja8 

h    m 
18  41.7 

2 

23  17    6.73 

0.831 

6  34  37.7 

4.68 

20  32.0 

2 

23  25    5.43 

0.446 

5  51  15.8 

2.19|  18  37.9 

3 

23  17  26.32 

0.811 

6  32  46.1 

4.69 

20  28.4 

3 

23  25  15.96 

0.433 

5  50  24.3 

a.lO   18  34.2 

4 

23  17  45.67 

0.801 

6  30  56.1 

4.55 

20  24.8 

4 

23  25  26.15 

0.418 

5  49  35.0 

S.01 

18  30.4  ; 

5 

2?  18    4.77 

0.790 

6  29    7.8 

4.48 

20  21.2 

5 

23  25  36.01 

0.404 

5  48  48.0 

1.91 

18  26.6  ; 

6 

23  18  23.61 

0.780 

6  27  21.1 

4.41 

20  17.5 

6 

23  25  45.53 

0.390 

5  48    3.3 

1.81 

18  22.9 

7 

23  18  42.20 

0.769 

6  25  36.1 

4.34 

20  13.9 

7 

23  25  54.71 

0.376 

5  47  20.9 

1.79 18 19.1 : 

8 

23  19    0.53 

0.758 

6  23  52.9 

4.96  20  10.3 

8 

23  26    3.54 

0.369 

5  46  40.7 

1.63|  18  15.3  , 

9 

23  19  18.60 

0.747 

6  22  11.5 

4.19  20     6.6 

9 

23  26  12.03 

0.347 

5  46    2.8 

1.53   18  11.5 

10 

23  19  36.41 

0.736 

6  20  31.8 

4.19 

20    3.0 

10 

23  26  20.17 

0.339 

5  46  27.2 

1.44 

18    7.7' 

11 

23  19  53.95 

0.795 

6  18  53.9 

4.04 

19  59.4 

11 

23  26  27.95 

0.317 

5  44  53.9 

1.34 

18    3.9 

n 

23  20  11.21 

0.714 

6  17  17.9 

3.96 

19  55.7 

12 

23  26  35.37 

0.309 

5  44  23.0 

IJm'  18    0.0 

13 

23  20  28.20 

0.708 

6  15  43.7 

3.89 

19  52.1 

13 

23  26  42.43 

0.987 

5  43  54.4 

1.14  17  56.2 

14 

23  20  44.91 

0.690 

6  14  11.4 

3.81 

19  48.4 

14 

23  26  49.14 

0.979 

5  43  28.2 

1.04  17  52.4 

15 

23  21     1.34 

0.678 

6  12  40.9 

3.73 

19  44.7 

15 

23  26  55.49 

0.957 

5  43    4.3 

0.96 

17  48.6 

1 

16 

23  21  17.48 

0.666 

6  11  12.3 

3.65 

19  41.1 

16 

23  27    1.48 

0.949 

5  42  42.7 

0.85 

17  44.7 

17 

23  21  33.33 

0.654 

6    9  45.7 

3;57 

19  37.4 

17 

23  27    7.11 

0.S97 

6  42  23.4 

0.76   17  40.9 

18 

23  21  48.88 

0.64S 

6    8  21.1 

3.49 

19  33.7 

18 

23  27  12.38 

0.919 

5  42    6.4 

0.66   17  37.1 

19 

23  22    4.14 

0.630 

6    6  58.4 

3.40 

19  30.0 

19 

23  27  17.29 

0.197 

5  41  51.8 

0.56 

17  33.2 

20 

23  22  19.11 

0.618 

6    5  37.7 

3.39 

19  26.4 

20 

23  27  21.84 

0.189 

5  41  .39.6 

0.46 

17  29.3 

1 

21 

23  22  33.78 

0.605 

6    4  19.0 

3.94 

19  22.7 

21 

23  27  26.02 

0.166 

5  41  29.7 

0.36 

17  25.5 

22 

23  22  48.14 

0.599 

6    3    2.3 

3.15 

19  19.0 

22 

23  27  29.83 

0.151 

5  41  22.2 

0.96 

17  21.6  , 

23 

23  23    2.20 

0.579 

6    1  47.6 

3.07 

19  15.3 

23 

23  27  33.27 

0.136 

5  41  17.0 

0.17 

17  17.7 

24 

23  23  15.94 

0.566 

6    0  35.0 

9.96 

19  11.6 

24 

23  27  36.34 

0.190 

5  41  14.2 

+O.07 

17  13.8 

25 

23  23  29.37 

0.553 

5  59  24.5 

9.90 

19    7.8 

25 

23  27  39.05 

0.106 

6  41  13.7 

-0.03 

17    9.9! 

26 

23  23  42.49 

0.540 

5  58  16.0 

9.81 

19    4.1 

26 

23  27  41.39 

0.090 

6  41  16.6 

0.13 

1 
17    6.0  ' 

27 

23  23  55.30 

0.527 

5  57    9.6 

9.72 

19    0.4 

27 

23  27  43.37 

0.075 

5  41  19.8 

0.99 

17    2.1  ' 

28 

23  24    7.79 

0.514 

5  56    5.3 

9.64 

18  56.7 

28 

23  27  44.98 

0.059 

5  41  26.4 

0.39 

16  58.2 

29 

23  24  19.97 

0.501 

5  55    3.1 

9.55 

18  52.9 

29 

23  27  46.22 

0044 

5  41  35.3 

0.49 

16  54.3 

30 

23  24  31.83 

0.487 

5  54    3.0 

9.46 

18  49.2 

30 

23  27  47.09 

0.099 

5  41  46.6 

0.S8 

16  50.4 

31 

23  24  43.36 

0.474 

5  53    6.1 

9.37 

18  45.5 

31 

23  27  47.59 

+0.013 

5  42    0.2 

0.09 

16  46.5 

32 

23  24  54.56 

+0.460 

-5  52    9.4 

+9.98 

18  41.7 

32 

23  27  47.72 

-0.009 

-5  42  16.2 

-0.71 

16  42.5  ' 

Day  of  the  Mont 

Lh. 

Ist 

nth. 

2ist. 

SlBt. 

Day  of  the  Mont 

h. 

let. 

nth. 

*ilst. 

Slst 

Polar  Semidiai 
Horizontal  Par 

neter 
alias 

• 

7:6 
0.9 

7.7 
0.9 

7.8 
0.9 

II 

8.0 
0.9 

Polar  Semidia] 
Horizontal  Pai 

meter 
'allax 

8:6 

0.9 

8':i 

0^ 

8!3 
0.9 

8:4' 

1.0  1 

1 

« 

KoTB.— North  deolinations  are  marked  +,  south  d< 

Kdmatio 

ns— b 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST.  • 

Day  of  Month. 

Apparent 

Kight 
Ascenaion. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Decimation. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

1 

O 

1 

Apparent 

Mght 
Ascenaion. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

Noon, 

Nocn, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

:  1 

h    m     8 
23  27  47.59 

8 

+0.013 

0        1        II 

-5  42    0.2 

II 

-o.ea 

h    m 
16  46.5 

1 

h    m     8 
23  25    5.33 

8 

-0.434 

Oil! 

-6    7  24.4 

II 
-3.34 

h    m 
14  41.8 

2 

23  27  47.72 

-0.008 

5  42  16.2 

0.71 

16  42.5 

2 

23  24  54.77 

0.446 

6    8  45.4 

3.41 

14  37.7 

3 

23  27  47.49 

0.017 

5  42  34.5 

0.81 

16  38.6 

3 

23  24  43.91 

0.458 

6  10    8.1 

3.48 

14  33.6 

4 

23  27  46.89 

0.033 

5  42  55.1 

0.91 

16  34.6 

4 

23  24  32.76 

0.470 

6  11  32.4 

3.65 

14  29.4 

5 

23  27  45.92 

0.048 

5  43  18.1 

1.01 

16  30.7 

5 

23  24  21.34 

0.483 

6  12  58.3 

3.61 

14  25.3 

6 

23  27  44.58 

0.064 

5  43  43.4 

1.10 

16  26.7 

6 

23  24    9.64 

0.493 

6  14  25.8 

3.68 

14  21.2 

7 

23  27  42.87 

0.070 

5  44  11.0 

1.90 

16  22.8 

7 

23  23  57.67 

0.504 

6  15  54.9 

3.74 

14  17.0 

8 

23  27  40.78 

0.096 

5  44  40.9 

1.99 

16  18.8 

8 

23  23  45.43 

0.516 

6  17  25.5 

3.80 

14  12.9 

9 

23  27  38.32 

0.110 

5  45  13.1 

1.39 

16  14.8 

9 

23  23  32.92 

0.597 

6  18  57.5 

3.86 

14    8.8 

10 

23  27  35.50 

0.1S5 

5  45  47.6 

1.49 

16  10.8 

10 

23  23  20.15 

0.637 

6  20  30.9 

3.99 

14    4.6 

pi 

23  27  32.31 

0.140 

5  46  24.4 

1.58 

16    6.9 

11 

23  23    7.13 

0.547 

6  22    5.7 

3.97 

14    0.5 

12 

23  27  28.76 

0.156 

5  47    3.5 

1.68 

16    2.9 

12 

23  22  53.87 

0.557 

6  23  41.7 

4.09 

13  56.3 

13 

23  27  24.85 

0.170 

5  47  44.8 

1.77 

15  58.9 

13 

23  22  40.38 

0.567 

6  25  18.9 

4.07 

13  52.2 

14 

23  27  20.58 

0.185 

5  48  28.4 

1.86 

15  54.9 

14 

23  22  26.66 

0.576 

6  26  57.3 

4.19 

13  48.0 

15 

23  27  15.95 

0.900 

5  49  14.2 

1.95 

15  50.8 

15 

23  22  12.72 

0.585 

6  28  36.8 

4.17 

13  43.8 

1(5 

23  27  10.97 

0.315 

5  50    2.1 

3.04 

15  46.8 

16 

23  21  58.56 

0.594 

6  30  17.5 

4.99 

13  39.7 

17 

23  27    5.64 

0.S30 

5  50  52.1 

3.13 

15  42.8 

17 

23  21  44.19 

0.603 

6  31  59.3 

4.96 

13  35.5 

18 

23  26  59.95 

0.944 

5  51  44.3 

3.29 

15  38.8 

18 

23  21  29.62 

0.611 

6  33  42.1 

4.30 

13  31.3 

19 

23  26  53.91 

0.359 

5  52  38.6 

9.30 

15  34.7 

19 

23  21  14.86 

0.619 

6  35  25.8 

4.34 

13  27.1 

20 

23  26  47.53 

0.973 

5  53  34.9 

9.39 

15  30.7 

20 

23  20  59.92 

0.696 

6  37  10.4 

4.37 

13  22.9 

21 

23  26  40.81 

0.987 

5  54  33.3 

9.48 

15  26.6 

21 

23  20  44.80 

0.634 

6  38  55.7 

4.40 

13  18.8 

22 

23  26  33.76 

0.301 

5  55  33.7 

9.56 

15  22.6 

22 

23  20  29.50 

0.641 

6  40  41.8 

4.44 

13  14.6 

23 

23  26  26.37 

0.315 

5  56  36.2 

9.65 

15  18.5 

23 

23  20  14.04 

0.648 

6  42  28.7 

4.47 

13  10.4 

24 

23  26  18.64 

0.339 

5  57  40.7 

9.73 

15  14.5 

24 

23  19  58.42 

0.664 

6  44  16.3 

4.49 

13    6.2 

25 

23  26  10.58 

0.3«3 

5  58  47.1 

9.81 

15  10.4 

25 

23  19  42.66 

0.600 

6  46    4.6 

4.59 

13    2.0 

26 

23  26    2.20 

0.356 

5  59  55.4 

9.89 

15    6.3 

26 

23  19  26.76 

0.665 

6  47  53.4 

4.54 

12  57.8 

27 

23  25  53.51 

0.369 

6    1    5.6 

9.96 

15    2.2 

27 

23 19  lo.ra 

0.671 

6  49  42.7 

4.56 

12  .53.6 

28 

23  25  44.50 

0.383 

6    2  17.7 

3.04 

14  58.2 

28 

23  18  54.57 

0.676 

6  51  32.5 

4.58 

12  49.4 

29 

23  25  35.17 

0.395 

6    3  31.7 

3.19 

14  54.1 

29 

23  18  38.28 

0.681 

6  53  22.7 

4.60 

12  45.2 

30 

23  25  25.53 

0.408 

6    4  47.5 

3.90 

14  50.0 

30 

23  18  21.88 

0.685 

6  55  13.3 

4.6Q 

12  41.0 

31 

23  25  15.58 

0.431 

6    6    5.1 

3.97 

14  45.9 

31 

23  18    5.39 

0.689 

6  57    4.3 

4.63 

12  36.8 

32 

23  25    5.33 

-0.434 

-6    7  24.4 

-3.34 

14  41.8 

32 

23  17  48.81 

-0.693 

-6  58  55.5 

-4.64 

12  32.6 

DayoftiieMontt 

1. 

iBt. 

nth. 

2l8t. 

81st. 

Day  of  the  Mont 

h. 

1st. 

nth. 

31st. 

Slst. 

Polar  Semidiai 
Horizontal  Par 

Deter 
allaz 

8.4 
1.0 

8^ 
1.0 

8.7 
1.0 

8.8 
1.0 

Polar  Semidiai 
Horizontal  Par 

* 

neter 
allax 

8.8 
1.0 

8.9 
1.0 

9.0 
1.0 

9X) 
1.0 

+  pfrefixed  to  tiu 
tioDB  are  deer 

>  hourly 
easing; 

change  of  dedinatiou,  indicates  that  north  dedinat 
—  indicates  that  north  declinations  are  deoreaaing 

ions  are 
and  sou 

increasing  and  south  declina- 
th  declinations  increasing. 
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i 

GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBfiR. 

• 

1 

1 

1 

Apparent 

%glit 
Ascension. 

Var.  of 
R.A. 
fori 
Honr. 

Apparent 
Declination 

Var.of 
Dec. 
fori 

Honr. 

Meridian 
Passage. 

« 

1 

1 

Apparent 

Bight 
Ascension. 

Var.of 
B.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Dec 
fori 

Hour. 

Meridian, 
Passage.  . 

t 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
23  17  48.81 

8 

-0.69S 

O         /         // 

-6  58  55.5 

-^.64 

h    m 
12  32.6 

1 

h    m     s 
23    9  33.31 

s 
-0.698 

Oil! 

-7  51  36.7 

It 
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h    m 
10  26.4 
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23  17  32.14 
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7    0  46.9 

4.64 

12  28.4 

2 

23    9  18.33 

0.690 

7  53    7.1 

3.74 

10  22.3 

3 

23  17  15.39 

0.699 

7    2  38.4 

4.65 

12  24.2 

3 

23    9    3.54 

0.619 

7  54  36.0 

3.67   10  18.1   1 

4 

23  16  58.57 

0.709 

7    4  30.0 

4.65 

12  20.0 

4 

23    8  48.95 

0.604 

7  56    3.4 

3.61    10  13.9   1 

& 

23  16  41.70 
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7    6  21.6 

4.65 

12  15.7 

5 

23    8  34.57 

0.505 

7  67  29.3 
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10    9.8  J 

6 

23  16  24.79 

0.705 

7    8  13.2 

4.65 

12  11.5 

6 

23    8  20.41 
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7  58  53.5 

3.47 
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10    5.6  ' 
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7  10    4.7 

4.64 

12    7.3 
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3.40   10     1.4   i 

8 

23  15  50.86 

0.708 
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4.63 

12    3.1 

8 

23    7  62.75 

0.506 

8    1  86.8 

3.33 

9  57.3    1 

9 

23  15  ^3.86 

0.709 

7  13  47.1 

4.69 

11  58.9 

9 

23    7  39.27 
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8    2  55.8 

8.95'     9  53.1     1 

10 

23  15  16.85 

0.709 

7  15  37.9 

4.61 

11  54.7 

10 

23    7  26.04 
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8    4  12.9 

8.17 

9  49.0 

11 

23  14  59.83 

0.709 

7  17  28.3 

4.59 

11  50.5 

11 

23    7  13.07 

0.536 

8    6  28.1 

3.10 

9  44.8  , 

12 

23  14  42.82 

0.708 

7  19  18.3 

4.57 

11  46.2 

12 

23    7    0.36 

0.594 

8    6  41.5 

3.09     9  40.7 

13 

23  14  25.83 

0.707 

7  21    7.9 

4.55 

11  42.0 

13 

23    6  47.92 

0.513 

8    7  53.0 

9.94     9  36.5 

14 

23  14    8.87 

0.706 

7  22  56.9 

4.53 

11  37.8 

14 

23    6  35.75 

0.501 

8    9    2.5 

9.85     9  32,4 

15 

23  13  51.95 

0.704 

7  24  45.3 

4.50 

11  33.6 

15 

23    6  23.86 

0.490 

8  10  10.0 

9.77 

9  28.3  1 

1 

16 

23  13  35.07 
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7  26  33.0 

4.47 

1129.4 

16 

23    6  12.25 
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8  11  15.4 

fi.69 

9  24.2 

17 

23  13  18.24 
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7  28  20.0 

4.44 

11  25.2 

17 

23    6    0.93 

0.465 

8  12  18.8 

9.00     9  20.0 

18 

23  13    1.48 

0.697 

7  30    6.2 

4.41 

11  21.0 

18 

23    5  49.91 

0.453 

8  13  20.1 

9.51     9  15.9 

19 

23  12  44.79 

0.603 

7  31  51.7 

4.38 

11  16.8 

19 

23    5  39.20 

0.440 

8  14  19.3 

9.49     9  11.8 

20 

23  12  28.19 

0.690 

7  33  36.4 

4.34 

11  12.6 

20 

23    5  28.79 

0.497 

8  16  16.3 

9.33 

9    7.7  1 

1 

21 

23  12  11.68 

0.686 

7  35  20.2 

4.30 

11    8.4 

21 

23    5  18.69 
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8  16  11.2 
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9    3.6  i 

22 

23  11  55.27 
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7  37    3.0 

4.96 

11    4.2 

22 
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8  17    3.9 
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23 

23  11  38.96 
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4.99 

11    0.0 

23 
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24 
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4.17 
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24 
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8  18  42.7 
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27 
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28 
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10  34.8 
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GREENWICH  MEAN  TIME. 

« 

I90V£MB£R. 
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FOR  GEENWICH  MEAN  NOON  AND  MIDNIGHT. 

JANUARY. 

FEBRUARY. 

MARCH.                  i 

Day  of 
Month. 

True  Longitude. 

Latitade. 

Tme  Longitnde. 

Latitade. 

Troe  Longitnde. 

Latitade. 

1.0 

123"  4t(  isi!2 

Of// 

+3  10  22.1 

17^  2i  38^4 

-f2^5i:6 

184'' 2d    Sa 

-2°    8'    rfU 

1.5 

131  21  27.3 

2  37  27.0 

183  33  39.8 

2    1  46.0 

191  30  22.8 

2  43  29.3 

2.0 

138  50  35.9 

2    2    3.0 

190  33  47.4 

2  36  14.9 

198  34  38.5 

3  15  47.5 

2.5 

146  14  44.8 

1  24  55.3 

197  26  58.3 

3    7  53.0 

205  32  29.4 

3  44  40.6 

3.0 

153  33  12.9 

0  46  47.9 

204  13  18.6 

3  36  20.7 

212  23  44.3 

4    9  51.0 

3.5 

160  45  31.7 

+0    8  24.5 

210  53    2.2 

4    1  23.6 

219    8  20.8 

4  31     7.5 

4.0 

167  51  25.2 

—0  29  34.1 

217  26  28.8 

4  22  51.6 

225  46  24.7 

4  48  23.4 

4.5 

174  50  48.4 

1    6  32.2 

223  54    2.8 

4  40  38.6 

232  18    9.2 

5     1  36.9 

5.0 

181  43  45.3 

1  41  58.8 

230  16  11.7 

4  54  41.7 

238  43  53.7 

5  10  49.5 

5.5 

188  30  27.9 

2  15  27.2 

236  33  25.2 

5    5    0.6 

245    4    2.5 

5  16    5.6 

6.0 

195  11  14.1 

2  46  35.0 

242  46  14.1 

5  11  36.5 

251  19    3.8 

5  17  315 

6.5 

201  46  25.8 

3  15    2.7 

248  55    9.3 

5  14  32.2 

257  29  288 

5  15  15.1 

7.0 

208  16  27.1 

3  40  34.9 

255    0  41.9 

5  13  52.4 

263  35  50.6 

5    9  25.5 

7.5 

214  41  44.2 

4    3    0.0 

261    3  21.7 

5    9  43.4 

269  38  43.7 

5    0  12.5 

8.0 

221    2  43.8 

4  22    8.6 

267    3  37.3 

5    2  11.8 

275  38  43.1 

4  47  46.5 

8.5 

227  19  51.7 

4  37  54.0 

273    1  55.5 

4  51  25.0 

281  36  23.6 

4  32  18.3 

9.0 

233  33  32.4 

4  50  11.7 

278  58  41.9 

4  37  32.0 

287  32  19.6 

4  13  59.2 

9.5 

239  44    9.3 

4  58  59.1 

284  54  20.3 

4  20  42.3 

293  27    4.4 

3  53    1.3 

10.0 

245  52    3.8 

5    4  15.4 

290  49  12.5 

4    1    6.7 

299  21  10.2 

3  29  37.1 

10.5 

251  57  35.4 

5    6    1.4 

296  43  38.6 

3  38  57.0 

305  15    7.1 

3    3  59.7 

n.o 

258    1     1.4 

5    4  19.9 

302  37  57.1 

3  14  26.3 

311     9  23.7 

2  36  233 

11.5 

264    2  37.5 

4  59  15.0 

308  32  25J^ 

2  47  48.9 

317    4  26.3 

2    7    3.0 

12.0 

270    2  37.7 

4  50  52.2 

314  27  18.9 

2  19  20.1 

323    0  39i2 

1  36  14.9 

12.5 

276    1  147 

4  39  18.9 

320  22  53.2 

1  49  16.5 

328  98  24.1 

1     4  164 

13.0 

281  58  40.3 

4  24  43.9 

326  19  22.5 

1  17  55.8 

334  58    0.8 

—0  31  26.0 

13.5 

287  55    5.6 

4    7  17.5 

332  17    1.1 

0  45  36.5 

340  59  46.6 

+0    1  56.3 

14.0 

293  50  41.6 

3  47  11.2 

338  16    2.9 

—0  12  38.4 

347    3  56.5 

0  35  29.4 

14.5 

299  45  39.6 

3  24  38.1 

344  16  42.5 

+0  20  38.2 

353  10  43.4 

1    8  51.4 
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305  40  11.9 

2  59  52.1 

350  19  14.9 

0  53  52.3 

359  20  18.3 

1  41  39.5 

15.5 

311  34  31.9 

2  33    6.3 

356  23  55.9 

1  26  42.3 

5  32  50.5 

2  13  29.9 
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317  28  54J2 

2    4  42.9 

2  31    2.4 

1  58  46.4 
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16.5 

323  23  35.6 

1  34  52.6 

8  40  52.4 

2  29  42.4 

18    7  16.0 

3  12  41.4 

17.0 

329  18  54.9 

1    3  54.8 

14  53  44.9 

2  59    8.0 

24  29  20.9 

3  39  14.9 

17.5 

335  15  13.1 

—0  32    7.6 

21     9  59.7 

3  26  40.8 

30  54  46.7 

4    3  15.9 

18.0 

341  12  53.9 

+0    0  10.6 

27  29  572 

3  51  58.7 

37  23  37.1 

4  24  22.4 

18.5 

347  12  23.1 

0  32  40.6 

33  53  58.3 

4  14  39.9 

43  55  55.5 

4  42  13.6 

19.0 

253  14    9.1 

1    5    3.0 

40  22  23.6 

4  34  22.8 

50  31  44.8 

4  56  30.5 

19.5 

359  18  42.2 

1  36  57.7 

46  55  32.8 

4  50  46.6 

57  11     7.3 

5    6  56.3 

20.0 

5  26  34.6 

2    8    4.2 

53  33  44.1 

5    3  31.1 

63  54    5.2 

5  13  16.4 

20.5 

11  38  19.6 

2  38    1.2 

60  17  13.4 

5  12  17.8 

70  40  39.4 

5  15  19.2 

21.0 

17  54  30.8 

3    6  26.5 

67    6  13.1 

5  16  49.8 

77  30  50.9 

5  12  56.1 

21.5 

24  15  42.0 

3  32  57.2 

74    0  51 .3 

5  16  52.5 

84  24  39J2 

5    6    2.1 

22.0 

30  42  26.3 

3  57  10.0 

81     1  10.2 

5  12  14.5 

91  22    1.4 

4  54  36.1 

22.5 

37  15  13.6 

4  18  40.7 

88    7    5.3 

5    2  48.7 

98  22  53.0 

4  38  41.6 

23.0 

43  54  30.3 

4  37    4.6 

95  18  24.1 

4  48  32.6 

105  27    6.8 

4  18  26.4 

23.5 

50  40  38.3 

4  51  57.3 

102  34  45.5 

4  29  30.0 

112  34  31.8 

3  54    35 

24.0 

57  33  52.3 

5    2  54.8 

109  55  38.9 

4    5  51.0 

119  44  53.2 

3  25  51.0 

24.5 

64  34  18.4 

5    9  34.5 

117  20  24.5 

3  37  53J2 

126  57  51.3 

2  54  12.6 

25.0 

71  41  52.6 

5  11  36.6 

124  48  14.2 

3    6    1.7 

134  13    1.8 

2  19  37.0 

25.5 

78  56  18.9 

5    8  44.8 

132  18  13.0 

2  30  48.6 

141  29  55.1 

1  42  37.9  ! 

26.0 

86  17    9.0 

5    0  48.3 

139  49  19.4 

1  52  52.9 

148  47  56.7 

1     3  53.3 

26.5 

93  43  41.6 

4  47  43.0 

147  20  28.8 

1  12  58.8 

156    6  27.9 

+0  24    4.4  I 

27.0 

101  15    2.8 

4  29  32.4 

154  50  35.6 

+0  31  53.9 

163  24  46.1 

—0  16    5.2  ' 

27.5 

108  50    8.2 

4    6  29.0 

162  18  34.8 

>0    9  32.5 

170  42    6.4 

0  55  52.0  , 

28.0 

116  27  44.6 

3  38  54.4 

169  43  25.1 

0  50  31.9 

177  57  42.0 

1  34  32.7  1 

28.5 

124    6  33i2 

3    7  18.7 

177    4  10.8 

1  30  ]8i2 

185  10  46.9 

2  11  26.7  , 

29.0 

131  45  12.4 

2  32  10.9 

184  20    3.4 

2    8    9.4 

192  20  36.6 

2  45  57.0 

29.5 

139  22  22.3 

1  54  42.2 

191  30  22.8 

2  43  29.3 

199  26  30.1 

3  17  31.8  . 

30.0 

146  56  47.1 

1   15  13.6 

198  34  38.5 

3  15  47.5 

206  27  50.8 

3  45  44.4 

30.5 

154  27  18.5 

+0  34  44.2 

205  32  29.4 

3  44  40.6 

213  24    8.4 

4  10  14.3 

31.0 

161  52  57.6 

—0    5  56.8 

212  23  44.3 

4    9  51.0 

220  14  59.6 

4  30  47.2 

31.5 

169  12  56.3 

—0  46    2.8 

219    8  20.8 

—4  31     7.5 

227    0    8.5 

—4  47  14.4 
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FOR  GRENWICH  MEAN  NOON  AND  MIDNIGHT. 

APRIL. 

MAY. 

JUNE.         1 

Day  of 
Month. 

Troe  Longltade. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

233  3^  26^9 

-4  59  32:2 

26^  12  43.5 

-4  4^  3.5 

3lf  29  si's 

0   y   // 

—2  2  27.5 

1.5 

240  12  54.4 

5  7  41.5 

273  24  30.0 

4  35  48.3 

317  24  8.5 

1  33  14.4 

2.0 

246  40  37.4 

5  11  47.2 

279  32  15.8 

4  20  28.9 

323  18  12.8 

1  3  2.3 

2.5 

253  2  49.4 

5  11  56.7 

285  36  26.0 

4  2  20.2 

329  12  22.4 

0  32  7.8 

3.0 

259  19  49.6 

5  8  19.6 

291  37  29.8 

3  41  37.7 

335  7  16.7 

—0  0  47.6 

3.5 

265  :i2    2.3 

5  1  7.3 

297  35  59.8 

3  18  37.0 

341  3  36.2 

+0  30  41.1 

4.0 

271  39  56.2 

4  50  32.1 

303  32  31.7 

2  53  33.5 

347  2  2.1 

1  2  1.0 

4.5 

277  44  3.1 

4  36  46.8 

309  27  43.2 

2  26  42.6 

353  3  15.6 

1  32  53.7 

5.0 

283  44  57.7 

4  20  4.7 

315  22  13.6 

1  58  20.0 

359  7  57.0 

2  3  0.3 

5.5 

289  43  16.8 

4  0  39.6 

321  16  43.3 

1  28  41.0 

5  16  44.6 

2  32  0.7 

6.0 

295  39  37.8 

3  38  44.9 

327  11  53.1 

0  58  1.5 

11  30  14.5 

2  59  33.8 

6.5 

301  34  39.4 

3  14  34.5 

333  8  23.3 

—0  26  37.9 

17  48  59.4 

3  25  17.5 

7.0 

307  28  59.9 

2  48  22.4 

339  6  54.0 

+0  5  12.7 

24  13  26.9 

3  48  48.6 

7.5 

313  23  17.2 

2  20  23.3 

345  8  3.0 

0  37  12.3 

30  43  58.8 

4  9  43.3 

8.0 

319  16  8.1 

1  50  51.9 

351  12  26.5 

1  9  2.2 

37  20  50.3 

4  27  37.5 

8.5 

325  14  7.9 

1  20  4.1 

357  20  37.8 

1  40  21.9 

44  4  8.4 

4  42  7.3 

9.0 

331  11  50.1 

0  48  16.4 

3  33  6J2 

2  10  49.8 

50  53  50.7 

4  52  50.2 

9.5 

337  11  45.2 

—0  15  46.4 

9  50  16.7 

2  40  2.7 

57  49  45.0 

4  59  25.3 

10.0 

343  14  21.6 

+0  17  6.3 

16  12  29.4 

3  7  37.0 

64  51  29.5 

5  1  35.8 

10.5 

349  20  3.8 

0  50  2.2 

22  39  58.0 

3  33  7.9 

71  58  32.3 

4  59  8.8 

11.0 

355  29  13ii 

1  22  39.1 

29  12  49.5 

3  56  10.2 

79  10  12.7 

4  51  56.6 

11.5 

1  42  7.0 

1  54  34.4 

35  51  4.2 

4  16  18.6 

86  25  42.3 

4  39  58.7 

12.0 

7  58  58.1 

2  25  24.2 

42  34  34.4 

4  33  9.0 

93  44  7.4 

4  23  21.1 

12.5 

14  19  54.9 

2  54  43.5 

49  23  5.0 

4  46  18.8 

101  4  30.9 

4  2  17.5 

13.0- 

20  45  1.6 

3  22  7.2 

56  16  14.0 

4  55  28.4 

108  25  55.2 

3  37  7.7 

13.5 

27  14  17.6 

3  47  10.2 

63  13  33.2 

5  0  21.2 

115  47  24.3 

3  8  19.1 

14.0 

:«  47  38.1 

4  9  27.9 

70  14  28.9 

5  0  45.7 

123  8  6.0 

2  36  23.4 

14.5 

40  24  54.4 

4  28  37.3 

77  18  23.8 

4  56  35.1 

130  27  14.0 

2  1  56.8 

15.0 

47  5  54.2 

4  44  16.8 

84  24  38.6 

4  47  48.4 

137  44  8.5 

1  25  38.2 

15.5 

53  50  22.8 

4  56  7.5 

91  32  33.8 

4  34  30.8 

144  58  17.7 

0  48  7.9 

16.0 

60  38  3.1 

5  3  53.8 

98  41  30.9 

4  16  53.0 

152  9  17.2 

+0  10  5.8 

16.5 

67  28  37.2 

5  7  23.4 

105  50  54.0 

3  55  11.0 

159  16  50.0 

^0  27  49.2 

17.0 

74  21  46.5 

5  6  28.2 

113  0  11.1 

3  29  46.2 

166  20  45.4 

1  5  0.1 

17.5 

81  17  12.9 

5  1  4.5 

120  8  54.8 

3  1  4.6 

173  20  58.4 

1  40  52.9 

18.0 

88  14  38.9 

4  51  13.2 

127  16  42.5 

2  29  35.3 

180  17  28.2 

2  14  56.5 

18.5 

95  13  48.5 

4  36  59.8 

134  23  16.5 

1  55  50.2 

187  10  17.3 

2  46  43.5 

19.0 

102  14  27.3 

4  18  34.3 

141  28  23.6 

1  20  23.5 

193  59  30.3 

3  15  49.7 

19.5 

109  16  22.2 

3  56  11.1 

148  31  54.5 

0  43  50.2 

200  45  13.3 

3  41  54.7 

20.0 

116  19  21.5 

3  30  9.1 

155  33  42.8 

+0  6  45.4 

207  27  32.3 

4  4  41.5 

20.5 

123  23  14.8 

3  0  51.0 

162  33  44.2 

—0  30  16.1 

214  6  33.3 

4  23  56.6 

21.0 

130  27  52.2 

2  28  43.3 

169  31  55.7 

1  6  39.7 

220  42  21 .6 

4  39  29.9 

21.5 

137  33  3.6 

1  54  15.7 

176  28  14.7 

1  41  52.6 

227  15  1.6 

4  51  14.6 

22.0 

144  38  38.5 

1  18  0.7 

183  22  37.7 

2  15  23.8 

233  44  36.6 

4  59  7.2 

22.5 

151  44  24.8 

0  40  33.3 

190  15  0.1 

2  46  44.9 

240  11  8.8 

5  3  66 

23.0 

158  50  8.6 

+0  2  29.9 

197  5  15.9 

3  15  30.1 

246  34  39.8 

5  3  15.6 

23.5 

165  55  33.6 

—0  35  31.9 

203  53  17.1 

3  41  16.3 

252  55  10.6 

4  59  39.5 

24.0 

173  0  20.4 

1  12  55.3 

210  38  53.7 

4  3  44.7 

259  12  42.6 

4  52  25.5 

24.5 

180  4  7.0 

1  49  3.2 

217  21  54.4 

4  22  39.4 

265  27  17.1 

4  41  43.6 

25.0 

187  6  28.8 

2  23  21.0 

224  2  6.5 

4  37  48.9 

271  38  57.3 

4  27  45.6 

25.5 

194  6  58.8 

2  55  16.7 

230  39  16.7 

4  49  5.4 

277  47  47.3 

4  10  45.5 

26.0 

201  5  8.2 

3  24  21 .5 

237  13  12.4 

4  56  25.2 

283  53  53.5 

3  50  58.3 

26.5 

208  0  28.7 

3  50  10.9 

243  43  42.0 

4  59  48.3 

289  57  24.6 

3  28  40.2 

27.0 

214  52  31.9 

4  12  25.1 

250  10  35.9 

4  59  18.2 

295  58  32.0 

3  4  8.5 

27.5 

221  40  51.6 

4  30  49.5 

256  33  47.2 

4  55  2.0 

301  57  30.0 

2  37  40.7 

28.0 

228  25  4.8 

4  45  14.2 

262  53  12.6 

4  47  9J2 

307  54  35.7 

2  9  35.0 

28.5 

235  4  52.5 

4  55  34.3 

269  8  52.6 

4  35  51.5 

313  50  9.4 

1  40  9.4 

29.0 

241  40  0.8 

5  1  49.5 

275  20  52.3 

4  21  22.6 

319  44  34.5 

1  9  42.1 

29.5 

248  10  21.2 

5  4  3.6 

281  29  21.0 

4  3  57.8 

325  38  17.2 

0  38  31.0 

30.0 

254  35  51.6 

5  2  23.9 

287  34  32.4 

3  43  52.9 

331  31  46.5 

—0  6  54.1 

30.5 

260  56  35.8 

4  56  599 

293  36  45.4 

3  21  24.5 

337  25  33.7 

+0  24  50.9  1 

31.0 

267  12  43.5 

4  48  3.5 

299  36  21.4 

2  56  49.2 

343  20  12.9 

0  56  26.2 

31.5 

273  24  30.0 

—4  35  48.3 

305  33  46.7 

—2  30  24.6 

349  16  19.8 

-1-1  27  33.9 
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FOR  GRENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 
1 

JULY. 

AUGUST. 

SEPTEMBER.      || 

Day  of 
Month. 

1 

Trae  Longitade. 

Latitude. 

Trae  Longitade. 

Latitude. 

True  Longitude. 

Latitade.   ■ 

1 

l.O 

343^20  13.0 

+0  56  2d!2 

2^  2i  25.2' 

O         1         ft 

4-4  23  55.8 

76°  4d  26.8 

+5  ^  24:1  ' 

1.5 

349  16  19.8 

1  27  33.9 

34  39  55.4 

4  41  19.6 

83  36  426 

4  54  21.1  i 

8.0 

355  14  32.0 

1  57  56.0 

41  2  41  8 

4  55  30.5 

90  32  59.7 

4  37  51.4 

2.5 

1  15  27.9 

2  27  14.2 

47  31  13.2 

5  6  10.3 

97  35  18.6 

4  16  58.1  ; 

3.0 

7  19  46.5 

2  55  9.5 

54  5  55.1 

5  13  0.9 

104  43  32.6 

3  51  49.9 

3.5 

13  28  6.4 

3  21  22.4 

60  47  8.4 

5  15  45.5 

111  57  26.2 

3  22  41.3  1 

4.0 

19  41  5.2 

3  45  32.8 

67  35  8.0 

5  14  9.4 

119  16  34.9 

2  49  53.7  , 

4.5 

25  59  18.8 

4  7  19.8 

74  30  1.3 

5  8  0.8 

126  40  24.8 

2  13  55.3  1 

5.0 

32  23  19.1 

4  26  22.2 

81  31  47.3 

4  57  11.0 

134  8  12.4 

1  35  21.0 

5.5 

38  53  34.8 

4  42  17.7 

88  40  15.3 

4  41  36.4 

141  39  5.7 

0  54  52.4 

6.0 

45  30  28.4 

4  54  44.9 

95  55  3.6 

4  21  19.7 

149  12  5.2 

+0  13  15.4 

6.5 

52  14  15.6 

5  3  22.6 

103  15  39.8 

3  56  29.8 

156  46  5.8 

—0  28  40.3 

7.0 

59  5  3.5 

5  7  51.5 

110  41  20.6 

3  27  24.3 

164  19  58.8 

1  10  3.4 

7.5 

66  2  49.6 

5  7  54.0 

118  11  12.7 

2  54  28.2 

171  52  34.4 

1  50  4.5 

8.0 

73  7  20.9 

5  3  16.6 

125  44  14.5 

2  18  14.7 

179  22  44.5 

2  27  57.3 

8.5 

80  16  13.2 

4  53  50.7 

133  19  18.1 

1  39  23.8 

186  49  24.9 

3  2  59.8 

9.0 

87  34  50.9 

4  39  33.7 

140  55  11.9 

0  58  41.5 

194  11  37.9 

3  34  36.4 

9.5 

94  56  27.8 

4  20  30.1 

148  30  43.2 

+0  16  5f.4 

201  28  33.7 

4  2  19.4 

10.0 

102  22  8.5 

3  56  52.0 

156  4  41.0 

—0  24  57.1 

208  39  32.9 

4  25  48.4  1 

10.5 

109  50  50.5 

3  29  0.1 

163  35  58.4 

1  6  11.6 

215  44  6.2 

4  44  50.7 

11.0 

117  21  26.5 

2  57  22.5 

171  3  35.4 

1  45  58.5 

222  41  55.2 

4  59  20.4 

11.5 

124  52  47.6 

2  22  34.5 

178  26  40.3 

2  23  34.5 

229  32  51.3 

5  9  17.6 

12.0 

132  23  45.4 

1  45  16.8 

185  44  30.4 

2  58  22.8 

236  16  56.3 

5  14  47.0 

12.5 

139  53  15.5 

1  6  14.3 

192  56  33.7 

3  29  52  8 

242  54  19.9 

5  15  57.6 

13.0 

147  20  19.3 

+0  26  13.8 

200  2  28.0 

3  57  40.7 

249  25  18.9 

5  13  lis 

13.5 

154  44  6.0 

—0  13  58.0 

207  2  1.1 

4  21  29.6 

255  50  15.8 

5  6  11.2 

14.0 

162  3  53.3 

0  53  36.2 

213  55  9.6 

4  41  8.7 

262  9  37.8 

4  55  42.6 

14.5 

169  19  8.3 

1  31  59.0 

220  41  58.0 

4  56  32.3 

268  23  55.3 

4  41  51.3 

15.0 

176  29  27.4 

2  8  29.4 

227  22  36.9 

5  7  39.4 

274  33  40.6 

4  24  53.7 

15.5 

183  34  35.8 

2  42  34.7 

233  57  22.2 

5  14  32.9 

28D  39  27.8 

4  5  6.3  i 

16.0 

190  34  26.2 

3  13  47.6 

240  26  34.0 

5  17  18.4 

.  286  41  51.5 

3  42  45.7  ' 

16.5 

197  28  58.0 

3  41  46.2 

246  50  35.2 

5  16  3.9 

292  41  26.4 

3  18  8.6 

17.0 

204  18  16.0 

4  6  13.5 

253  9  50.4 

5  10  59.3 

298  38  46.4 

2  51  31.7 

17.5 

211  2  2!).6 

4  26  56.8 

259  24  45.6 

5  2  16.1 

304  34  24.4 

2  23  11.9 

18.0 

217  41  51.0 

4  43  47.4 

265  35  47.1 

4  50  6.7 

310  28  51.9 

1  53  26.4 

18.5 

224  16  34.4 

4  56  40.4 

271  43  21.1 

4  34  44.4 

316  22  38.8 

1  22  32j6 

19.0 

230  46  55.3 

5  5  34.4 

277  47  53.4 

4  16  23:5 

322  16  12.8 

0  50  48.1 

19.5 

237  13  9.9 

5  10  30.5 

283  49  49.2 

3  55  19.0 

328  9  59.6 

—0  18  31.1 

20.0 

243  35  34.4 

5  11  32.4 

289  49  32.6 

3  31  46.5 

334  4  22.8 

+0  13  59.6 

20.5 

249  54  24.8 

6  8  45.9 

295  47  26.7 

3  6  2.2 

339  59  43.8 

0  46  24.7 

21.0 

256  9  56.7 

5  2  18.7 

301  43  53.1 

2  38  22.7 

345  56  21.9 

1  18  24.6 

21.5 

262  22  24.3 

4  52  20.4 

307  39  12.4 

2  9  5.5 

351  54  34.2 

1  49  39.3 

22.0 

268  32  1.7 

4  39  2.2 

313  33  44.2 

1  38  28.5 

357  64  35.9 

2  19  48.7 

22.5 

274  39  2.3 

4  22  36.8 

319  27  47.1 

1  6  50.3 

3  56  40.6 

2  48  32.5 

23.0 

280  43  39.0 

4  3  18.2 

325  21  38.7 

0  34  29.8 

10  1  0J2 

3  15  30.6 

23.5 

286  46  4.6 

3  41  21.7 

331  15  36.4 

—0  1  46.5 

16  7  45.4 

3  40  23.3  ! 

24.0 

292  46  31.5 

3  17  3.1 

337  9  57.1 

+0  31  0.1 

22  17  6.0 

4  2  52J2 

24.5 

298  45  12.9 

2  50  40.0 

343  4  57  5 

1  3  30.3 

28  29  11.1 

4  22  38.5 

25.0 

304  42  22.3 

2  22  29.9 

349  0  54.6 

1  35  24.2 

34  44  9.2 

4  39  25.6  1 

25.5 

310  38  14.1 

1  52  51.2 

354  58  5.7 

2  6  22.1 

41  2  8.9 

4  52  57.8 

26.0 

316  33  3.9 

1  22  2.6 

0  56  48.6 

2  36  4.5 

47  23  18.8 

5  3  0.9 

26.5 

322  27  8.7 

0  50  23.0 

6  57  22.2 

3  4  12.2 

53  47  47.9 

5  9  22.4 

27.0 

328  20  47.1 

—0  18  11.5 

13  0  6.1 

3  30  26.0 

60  15  45.7 

5  11  51.9 

27.5 

334  14  19.3 

+0  14  12.9 

19  5  20.6 

3  54  28.0 

66  47  22.0 

5  10  21.5 

28.0 

340  8  7.5 

0  46  31 .2 

25  13  27.0 

4  15  59.9 

73  22  46.6 

5  4  45.6 

28.5 

346  2  35.7 

1  18  24.6 

31  24  47.6 

4  34  43.9 

80  2  9.5 

4  55  1.1  , 

29.0 

351  58  9.9 

1  49  34.3 

37  39  45.4 

4  50  24.0 

86  45  40.4 

4  41  8.1  ' 

29.5 

357  55  18.0 

2  19  41.8 

43  58  43.4 

5  2  44.2 

93  33  28.1 

4  23  10.3  1 

30.0 

•   3  54  20.4 

2  48  28.4 

50  22  4.7 

5  11  29.2 

100  25  39.5 

4  1  14.9  { 

30.5 

9  56  15.2 

3  15  35.7 

56  50  1 1 .6 

5  16  25.1 

107  22  19.0 

3  :«  33.1  1 

31.0 

16  1  7.7 

3  40  45.1 

63  23  25.5 

5  17  19.5 

114  23  27.8 

3  6  21.2 

31.5 

22  9  40.1 

+4  3  38.0 

70  2  5.0 

+5  14  1.9 

121  29  2.8 

+2  34  0.0  i 
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FOR  GRENWICH  MEAN  NOON  AND  MIDNIGHT. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Day  of 
Month. 

Trae  Longitude. 

Latitado. 

Tme  longitude. 

Latitude. 

Trae  Longitude. 

Latitude. 

1.0 

114°  23  27!9 

+3  d  21:2 

167  31  3d!4 

0  /   // 
—1  36  24.8 

206  ^  47!3 

-4  21^  l6 

1.5 

121  29  2.8 

2  34  0.0 

174  43  58.7 

2  11  48.4 

213  4  54.6 

4  38  11.3 

2.0 

128  38  55.1 

1  58  55.3 

181  57  16.0 

2  45  6.3 

220  1  12.0 

4  50  8.0 

2.5 

135  52  49.5 

1  21  37.7 

189  10  47.4 

3  15  43.4 

226  55  13.3 

4  57  45.5 

3.0 

143  10  23.7 

0  42  42.8 

196  23  52.7 

3  43  8.1 

233  46  31.5 

5  1  1.3 

3.5 

150  31  7.5 

-1-0  2  50.4 

203  35  48.2 

4  6  52.6 

240  34  40.0 

4  59  58.0 

4.0 

157  54  23.1 

—0  37  16.2 

210  45  47.7 

4  26  34.6 

247  19  13.6 

4  54  42.7 

4.5 

165  19  25.3 

1  16  52.1 

217  53  4.8 

4  41  58.1 

253  59  50.0 

4  45  26.6 

5.0 

172  45  22.5 

1  55  11.8 

224  56  54.6 

4  52  53.1 

260  36  10.9 

4  32  24.5 

5.5 

180  U  17.9 

2  31  31.0 

231  56  35.9 

4  59  16.1 

267  8  2.9 

4  15  54.3 

6.0 

187  36  11.4 

3  5  8.7 

238  51  32.7 

5  1  9.5 

273  35  17.9 

3  56  15.9 

6.5 

194  59  1.6 

3  35  28.5 

245  41  16.1 

4  58  41.0 

279  57  53.7 

3  33  50.9 

70 

202  18  49.0 

4  1  59.9 

252  25  24.7 

4  52  3.0 

286  15  54.5 

3  9  1.6 

7.5 

209  34  37.5 

4  24  19.5 

259  3  45.8 

4  41  31.4 

292  29  29.9 

2  42  10.5 

8.0 

216  45  37.2 

4  42  11.3 

265  36  15.0 

4  27  24.6 

298  38  55.3 

2  13  40.0 

8.5 

223  51  6.2 

4  55  26.7 

272  2  56.6 

4  10  2.9 

304  44  31.4 

1  43  52.2 

9.0 

230  50  31.8 

5  4  3.8 

278  24  2.5 

3  49  47.4 

310  46  43.6 

1  13  7.9 

9.5 

237  43  31.7 

5  8  7.0 

284  39  51.5 

3  26  59.5 

316  46  1.1 

0  41  47.0 

10.0 

244  29  53.0 

5  7  45.3 

290  50  48.3 

3  2  1.1 

322  42  57.0 

—0  10  8.9 

10.5 

251  9  34.1 

5  3  11.9 

296  57  22.9 

2  35  12.3 

328  38  7.3 

+0  21  28.2 

11.0 

257  42  41.3 

4  54  42.7 

303  0  9.2 

2  6  53.4 

334  32  10.1 

0  52  46.8 

11.5 

264  9  29.7 

4  42  :^.i 

308  59  44.5 

1  37  23.6 

340  25  45.5 

1  23  30.1 

12.0 

270  30  21.3 

4  27  8.3 

314  56  48.7 

1  7  1.2 

346  19  34.8 

1  53  21.4 

.  12.5 

276  45  43.6 

4  8  41.3 

320  52  2.9 

0  36  4.1 

352  14  19.9 

2  22  4.6 

13.0 

282  56  8.3 

3  47  33.5 

326  46  9.2 

—0  4  49.6 

358  10  42.5 

2  49  23.1 

13.5 

289  2  11.2 

3  24  3.7 

332  39  50.2 

+0  26  25.4 

4  9  23.4 

3  15  0.4 

14.0 

295  4  30.3 

2  58  30.6 

338  33  47.7 

0  57  23.9 

10  11  2.1 

3  38  39.8 

14.5 

301  3  44.7 

2  31  12.3 

344  28  42.5 

1  27  49.1 

16  16  16.0 

4  0  4.1 

15.0 

307  0  34.3 

.   2  2  26.5 

350  25  13.6 

1  57  23.6 

22  25  39.4 

4  18  55.7 

15.5 

312  55  39.2 

1  32  30.5 

356  23  57.7 

2  25  49.8 

28  39  42.8 

4  34  57.1 

16.0 

318  49  38.7 

1  1  41.4 

2  25  28.6 

2  52  49.5 

34  58  52.1 

4  47  50.5 

16.5 

324  43  10.9 

—0  30  16.4 

8  30  16.6 

3  18  4.1 

41  23  27.3 

4  57  18.8 

17,0 

330  36  52.3 

+0  1  27.1 

14  38  47.8 

3  41  14.4 

47  53  42.2 

5  3  5.7 

17.5 

336  31  17.0 

0  33  11.5 

20  51  23.7 

4  2  1.2 

54  29  43.8 

5  4  56.7 

18.0 

342  26  56.6 

1  4  38.7 

27  8  20.6 

4  20  5.5 

61  11  31.0 

5  2  39.7 

18.5 

348  24  19.9 

1  35  30.1 

33  29  49.1 

4  35  8.2 

67  58  54.5 

4  56  58 

19.0 

354  23  52.4 

2  5  26.4 

39  55  54.1 

4  46  51.6 

74  51  37.3 

4  45  10.4 

19.5 

0  25  56.3 

2  34  8.1 

46  26  34.5 

4  54  59.5 

81  49  14.5 

4  29  53.8 

20.0 

6  30  50.1 

3  1  15.2 

53  1  43.2 

4  59  17.6 

88  51  14.4 

4  10  21.9 

20.5 

12  38  48.1 

3  26  27.7 

59  41  7.6 

4  59  34.8 

95  56  59.7 

3  46  46.7 

21.0 

16  50  1.9 

3  49  25.7 

66  24  30.3 

4  55  43.2 

103  5  48.9 

3  19  26.7 

21.5 

25  4  38.1 

4  9  49.5 

73  11  29.9 

4  47  39.5 

110  16  58.1 

2  48  45.7 

22.0 

31  22  40.3 

4  27  20.5 

80  1  41.8 

4  35  24.4 

117  29  42.7 

2  15  13.1 

22.5 

37  44  9.0 

4  41  41.3 

86  54  40.0 

4  19  3.5 

124  43  19.4 

1  39  23.0 

23.0 

44  9  1.6 

4  52  36.1 

93  49  58.3 

3  58  47.5 

131  57  7.5 

1  1  53.0 

23.5 

50  37  13.2 

4  59  51.4 

100  47  11.1 

3  34  51.7 

139  10  30.5 

+0  23  22.7 

24.0 

57  8  37.1 

5  3  16.1 

107  45  54.6 

3  7  35.9 

146  22  56.2 

—0  15  27.5 

24.5 

63  43  5.7 

5  2  41.8 

114  45  47.5 

2  37  23.9 

153  33  57.5 

0  53  57.4 

25.0 

70  20  31.0 

4  58  3.9 

121  46  32.0 

2  4  42.9 

160  43  13.2 

1  31  28.4 

25.5 

77  0  45.5 

4  49  21.2 

128  47  53.7 

130  3.2 

167  50  26.3 

2  7  23.8 

26.0 

83  43  42.5 

4  36  35.7 

135  49  41.5 

0  53  57.3 

174  55  24.3 

2  41  10.4 

26.5 

90  29  16.3 

4  19  53.2 

142  51  46.7 

+0  16  59.1 

181  57  58.7 

3  12  18.4 

27.0 

97  17  22.9 

3  59  23.4 

149  54  3.2 

—0  20  16,7 

188  58  3.5 

3  40  21.6 

27.5 

104  8  0.1 

3  35  19.8 

156  56  25.9 

0  57  14.7 

195  55  34.6 

4  4  58.0 

28.0 

111  1  6.0 

3  7  59.3 

163  58  50,3 

1  33  20.1 

202  50  29.2 

4  25  49.5 

28.5 

117  56  40.3 

2  37  42.5 

171  1  11.8 

2  7  59.0 

200  42  45.0 

4  42  42.1 

29.0 

124  54  43.1 

2  4  53.7 

178  3  23.4 

2  40  39.0 

216  32  19.3 

4  55  26.0 

29.5 

131  55  13.3 

1  30  0.1 

185  5  15.9 

3  10  49.6 

223  19  8.8 

5  3  55.4 

30.0 

138  58  8.6 

0  53  32.3 

192  6  37.8 

3  38  2.9 

230  3  9.8 

6  8  8.3 

30.5 

146  3  24.4 

+0  16  3.6 

199  7  14.5 

4  1  54.3 

236  44  17.4 

5  8  6.4 

31.0 

153  10  52.5 

—0  21  50.5 

206  6  47.3 

4  22  2.6 

243  22  26.2 

5  3  55.2 

31.5 

160  20  20.5 

—0  59  32.7 

213  4  54.6 

—4  38  11.3 

249  57  30.3 

—4  55  43.2 
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MeanNoou. 

Apparent 
Obliquity. 

Equation  of  Equinoxes: 

Precession  of 

Equinoxes 
inLon^tnde. 

The  Snn's 

Mean  Longitude 

of  Moon's 
Ascending  No<le. 

In  Longitnde. 

InR  A. 

Aberration. 

Hoi*.  Parallax. 

1877. 

o        / 

f$3  sr 

Q 

Jan.     0 

26.71 

+  5.10 

+0.31 

aoo 

-20  80 

9.00 

343  59.3 

10 

26.77 

5.67 

0.35 

1.38 

20.79 

9.00 

343  27.5 

20 

26.89 

6.13 

0.37 

2.75 

20.77 

8.99 

342  55.7 

30 

27.04 

6.44 

0.39 

4.13 

20.74 

8.98 

342  24.0 

Feb     9 

27.20 

6.59 

0.40 

5.50 

20.71 

8.96 

341  52JJ 

19 

27.34 

6.59 

0.40 

6.88 

—20.67 

8.94 

341  20.4 

Mar.    1 

27.44 

6.45 

0.39 

8.26 

.     20.63 

8.92 

340  48.7 

11 

27.49 

6.21 

0.38 

9.63 

20.57 

3.40 

340  16.9  1 

21 

27.48 

5.93 

0.36 

11.01 

20.51 

8.87 

339  45.1 

31 

27.40 

5.65 

0.35 

12.38 

20.45 

8.85 

339  13.3 

Apr.  10 

27.26 

5.43 

0.33 

13.76 

-20.39 

8.82 

338  4L6 

20 

27.07 

5.30 

0.32 

15.14 

20.34 

8.80 

338    9.S 

30 

26.86 

5.30 

0.32 

16.51 

20.29 

8.78 

337  38.0 

May  10 

26.63 

5.43 

0.33 

17.89 

20.24 

8.76 

837    6.2 

20 

26.41 

5.70 

0.35 

19.26 

20.19 

8.74 

336  34.5 

1 

30 

26.22 

6.08 

0.37 

20.64 

-20.16 

8.72 

1 

336    2.7 

June    9 

26.08 

6.56 

0.40 

22.02 

20.13 

8.71 

335  30.9 

19 

25.99 

7.09 

0.43 

23.39 

20.11 

8.71 

334  59.2 

29 

25.96 

7.62 

0.47 

24.77 

20.11 

8.70 

334  27.4 

July     9 

25.99 

8.11 

0.50 

26.14 

20.10 

8.70 

333  55.6 

19 

26.07 

8.53 

0.52 

27.52 

-20.12 

8.71 

333  23.8 

29 

26.18 

8.84 

0.54 

28.90 

20.14 

8.72 

332  52.1 

Ajg.    8 

26.31 

9.01 

0.55 

30.27 

20.17 

8.73 

332  20.3 

18 

26.44 

9.05 

0.55 

31.65 

20.20 

8.75 

331  48.5 

28 

26.54 

8.96 

0.55 

33.02 

20.24 

8.77 

331  16.7  1 

Sept.    7 

26.61 

8.76 

0.54 

34.40 

-20.29 

8.79 

330  45.0 

17 

26.62 

8.48 

0.52 

35.78 

20.35 

8.81 

330  13J^ 

27 

26.56 

8.19 

0.50 

37.15 

20.41 

8.84 

329  41.4 

Oct.     7 

26.44 

7.91 

0.48 

38.53 

20.47 

8.87 

329    9.7 

17 

26.27 

7.71 

0.47 

39.90 

20.53 

8.88 

328  37.9 

27 

26.05 

7.62 

0.47 

41.28 

-20.59 

8.91 

328    6.1 

Nov.    6 

25.81 

7.67 

0.47 

42.66 

20.64 

8.93 

327  34.4 

16 

25.56 

7.89 

0.48 

44.03 

20.69 

8.95 

327    2.6  , 

26 

25.33 

8.26 

0.50 

45.41 

20.73 

8.97 

326  30.8 

Dec.    6 

25.14 

8.75 

0.53 

46.78 

-20.76 

8.98 

325  59.0 

16 

25.01 

8.32 

0.57 

48.16 

20.78 

8.99 

325  27.3 
324  55.51 

26 

24.95 

9.93 

0.61 

49.54 

20.79 

9.00 

36 

24.96 

+  10.51 

+0.64 

50.91 

-20.79 

9.00 

324  23.7 

1 

1 
Mean  Oh 

►liquity,  18 

77.0,  23  2 

/     // 
7  18.46 

Motion  i 

Q  100  days 

,    0"l272 

1 

1 

Precessi( 

)n  for  187"; 

^  5 

50^^258 

7           Log 

.     1.70121 

Daily  Motion.    | 

Precessi( 

>n  in  a  Sob 

ir  Day,     . 

0^M37 

6           Log 

.     9.13862 

Precessic 

)n  in  a  Sid 

ereal  Day, 

0^^137: 

2          Log 

.     9.13743 

-3.177 

Sun's  Mc 

Jan  Hor.  Pj 

arailax,     . 

8^^848 

1 

FIXED  STARS,  1877. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

LOGABTTHMS  POI:  EEDUCTION  OF  BiEAN  PLACES,  1877.0,  TO  APPARENT  PLACES. 

1 

.Solwday. 
Sid.  hour. 

Log.  A. 

Log.  li. 

Log.C. 

Log.H. 

Solar  day. 
Sid.  hoar. 

Log.  A. 

Log-B. 

Log.C. 

Log-B. 

Jan.     0 

9.0187 

n0.9178 

110.5526 

1.3026 

1 

9,0347 

0.9181 

0.5906 

1.3010 

Mar.    1 

9.4691 

110.9581 

nl.2508 

0.8058 

2 

9.0501 

0.9184 

0.6255 

1.2993 

2 

9.4726 

0.9585 

1 .2532 

0.7820 

3 

9.0649 

0.9187 

0.6578 

1.2974 

3 

9.4759 

0.9588 

1 .2555 

0.7567 

h       4 

9.0791 

0.9191 

0.6875 

1.2954 

4 

9.4793 

0.9592 

1.2576 

0.7298 

(7.0)  5 

9.0929 

0.9195 

0.7152 

1.2933 

h      5 

9.4825 

0.9595 

1.2596 

0.7009 

6 

9.1062 

tiO.9199 

n0.7412 

1.2910 

(11.0)6 

9.4858 

110.9598 

111.2615 

0.6699 

7 

9.1190 

0.9204 

0.7656 

1.2885 

7 

9.4889 

0.9601 

1.2632 

0.6:^3 

8 

9.1314 

0.9209 

0.7885- 

1.2859 

8 

9.4921 

0.9603 

1.2647 

0.5998 

9 

9.1433 

0.9214 

0.8102 

1.2832 

9 

9.4952 

0.9605 

1.2662 

0.5598 

10 

9.1549 

0.9220 

0.8306 

1.2803 

10 

9.4983 

0.9607 

1.2675 

0,5157 

11 

9.1661 

ftO.9225 

110.8501 

1.2772 

11 

9.5013 

ftO.9608 

nl.2686 

0.4664 

12 

9.1770 

0.9231 

0.8686 

15740 

12 

9.5043 

0.9609 

1,2697 

0.4106 

13 

9.1875 

0.9238 

0.8862 

1.2706 

13 

9  5073 

0.9610 

1.2705 

0.3465 

14 

9.1977 

0.9244 

0.9029 

1.2670 

14 

9.5103 

0.9611 

1.2713 

0.2712 

15 

9.2076 

0.9251 

0.9189 

1.2633 

15 

9.5132 

0.961 1 

1.2719 

0.1799 

16 

9J2172 

nO.9258 

nO.9342 

1.2594 

16 

9.5161 

n0.9611 

nl  .2724 

0.0642 

17 

9.2266 

0.9265 

0.9489 

1.2553 

17 

9.5190 

0.9610 

1.2728 

9.9057 

18 

9.2357 

0.9272 

0.9630 

li2511 

18 

9.5218 

0.9610 

lii730 

9.6538 

h     19 

9.2445 

0.9279 

0.9764 

1.2467 

19 

9.5246 

0.9609 

1.2731 

8.9828 

(8.0)20 

9.2531 

0.9287 

0.9893 

liM21 

20 

9.5274 

0.9607 

1.2731 

119.4114 

21 

9.2615 

nO.9295 

nl.0017 

1.23r3 

h    21 

9.5302 

n0.9606 

nl  .2729 

»9.7863 

22 

9.2696 

0.9303 

1.0137 

1.1J323 

(12.0)22 

9.5330 

0.9604 

1.2726 

9.9844 

23 

9.2775 

0.9311 

10251 

1.2271 

23 

9.5337 

0.9601 

1.2722 

0.1197 

24 

9.2852 

0.9319 

1.0362 

1.2217 

24 

9,5385 

0.9599 

1.2717 

0.2227 

25 

9.2927 

0.9327 

1.0468 

1.2161 

25 

9.5412 

0.9596 

1.2710 

0.3056 

26 

9.3000 

110.9335 

nl.0571 

1.2104 

•26 

9.5439 

itO.9592 

nl.2702 

n0.3750 

27 

9.3072 

0.9344 

1.0669 

1.2044 

27 

9.5466 

0.9589 

1.2692 

0.4348 

28 

9.3141  . 

0.9352 

1.0764 

1.1981 

28 

9.5493 

0.9585 

1.2682 

0.4872 

29 

9.3209 

0.9360 

1.0856 

1.1917 

29 

9.5520 

0.9581 

1 .2670 

0.5338 

30 

9.3275 

0.9369 

1.0944 

1.1850 

30 

9.5547 

0.9577 

1.2656 

0.5757 

31 

9.3339 

0.9377 

1.1030 

1.1781 

31 

9.5574 

0.9572 

1.2642 

0.6138 

Feb.    1 

9.3402 

nO.9386 

nl.lll2 

1.1709 

Apr.     1 

9.5601 

nO.9567 

nl.2626 

nO.6487 

2 

9.3463 

0.9394 

1.1192 

1.1635 

2 

9.5628 

0.9561 

1.2608 

0.6808 

h       3 

9.3523 

0.9403 

1.1268 

1.1558 

3 

9.5655 

0.9556 

1.2590 

0.7106 

(0.0)   4 

9.3581 

0.9411 

1.1342 

1.1478 

h      4 

9.5682 

0.9550 

1.2570 

0.7384 

5 

9.3638 

0.9420 

1.1414 

1.1395 

(13.0)  5 

9.5709 

0.9544 

1.2548 

0.7643 

6 

9.3694 

nO.9428 

nl.l483 

1.1310 

6 

9.5736 

nO.9537 

nl.2526 

nO.7887 

7 

9.3748 

0.9436 

1.1549 

1.1221 

7 

9.5762 

0.9530 

1.2501 

0.8116 

8 

9.3801 

0.9444 

1.1613 

1.1129 

8 

9.5789 

0.9523 

lii476 

0.8333 

9 

9.3853 

0.9453 

1.1675 

1.1034 

9 

9.5816 

0.9516 

1.2449 

0.8537 

10 

9.3903 

0.9461 

1.1735 

1.0936 

10 

9.5843 

0.9509 

1^2420 

0.8732 

11 

9.3953 

nO.9469 

ftl.1792 

1.0833 

11 

9.5870 

n0.9501 

nli2390 

n0.8917 

12 

9.4001 

0.9476 

1.1847 

1.0727 

12 

9.5897 

0.9493 

1.2359 

0.9092 

13 

9.4048 

0.9484 

1.J900 

1.0617 

13 

9.5924 

0.9485 

1.2326 

0.9260 

14 

9.4095 

0i)491 

1.1952 

1.0503 

14 

9.5952 

0.9477 

1.2292 

0.9420 

15 

9.4140 

0.9499 

1.2001 

1.0384 

15 

9.5979 

0.9468 

1.2256 

0.9573 

16 

9.4185 

n0.9506 

iili2048 

1.0261 

16 

9.6006 

nO.9459 

nl.2219 

n0.9720 

17 

9.4228 

0,9513 

1.2094 

1.0133 

17 

9.6034 

0.9451 

1.2180 

0.9860 

h     18 

9.4271 

0.9520 

1.2138 

0.9999 

18 

9.6061 

0.9441 

1.2139 

0.9995 

(10.0)19 

9.4313 

0.9526 

1.2180 

0.9860 

19 

9.6089 

0.9432 

IJ3097 

1.0124 

20 

9.4354 

0.9533 

1.2220 

0.9715 

h    20 

9.6117 

0.9422 

1.2053 

1.0249 

21 

9.4394 

ftO.9539 

nl.2258 

0.9564 

(14.0)21 

9.6144 

n0.9413 

nl.2007 

111.0369 

22 

9.4434 

0.9545 

1.2295 

0.9406 

22 

9.6172 

0.9403 

1.1960 

1.0483 

23 

9.4472 

0.9551 

1.2330 

0.9241 

23 

9.6200 

0.9393 

1.1911 

1.0594 

24 

9.4510 

0.9556 

1.2364 

0.9067 

24 

9.6228 

0.9383 

1.1860 

1.0701 

25 

9.4548 

0.9562 

1.2396 

0.8886 

25 

9.6257 

0.9373 

1.1807 

1.0804 

26 

9.4585 

nO.9567 

nl.2426 

0.8695 

26 

9.6285 

nO.9362 

nl.l753 

nl.O904 

27 

9.4621 

0.9572 

1.2455 

0.8494 

27 

9.6313 

0.9352 

1.1696 

1.1000 

28 

9.4656 

0.9576 

1.2482 

0.8282 

28 

9.6342 

0.9341 

1.1638 

1.1092 

29 

9.4691 

0.9581 

1 .2508 

0.8058 

29 

9.6370 

0.9331 

1.1577 

1.1181 

30 

9.4726 

nO.9585 

nl.2532 

0.7820 

30 

9.6399 

n0.9320 

nl.l515 

nl.l268 

Jan.  0  to  Jaa.  13,  £  » -f  V'.Ol. 


Jan.  14  to  Hardh  8,  E  =  +  0".02. 
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FIXJBD  STARS,  ISTT. 


FOR  WASHINGTON  MEAISI 

'  MIDNIGHT. 

1 

LOGARITHMS  FOR  REDUCTION  OP  MEAN  PLACES,  1877.0,  TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

Log.  A. 

Log.B. 

Log.€. 

Log.I>. 

Solar  day. 
Sid.  hour. 

Log.  A. 

Log.B. 

Log.C. 

Log.]». 

May     1 

9.6427 

n0.9309 

nl.l450 

nl.l351 

July     1 

9.8159 

nO.8897 

0.5282 

111.3034 

2 

9.6456 

0.9298 

1.1383 

1.1432 

2 

9.8184 

0.8899 

0.5660 

1.3021 

3 

9.6485 

0.9287 

1.1314 

1.1509 

3 

9.8208 

0.8901 

0.6006 

1.3005 

4 

9.6514 

0.9276 

1.1242 

1.1585 

4 

9.8232 

0.8903 

0.6326 

1.2989 

h      5 

9.6543 

0.9265 

1.1168 

1.1657 

h      5 

9.8257 

0.8906 

0.6622 

1 .2972 

(15.0)  6 

9.6572 

nO.9254 

nl.l091 

nl.l727 

(10.0)  6 

9.8280 

n0.8909 

0.6898 

nl.2953 

7 

9.6601 

0.9243 

1.1012 

1.1795 

7 

9.8304 

0.8912 

0.7157 

1.2932 

8 

9.6630 

0.9232 

1.0930 

1.1861 

8 

9.8328 

0.8915 

0.7400 

1.2911 

9 

9.6659 

0.9221 

1.0846 

1.1924 

9 

9.8351 

0.8918 

0.7629 

1.2888 

10 

9.6689 

0.9210 

1.0758 

1.1985 

10 

9.8374 

0.8922 

0.7846 

1.2864 

11 

9.6718 

n0.9199 

nl.0668 

nl.2044 

11 

9.8397 

nO.8927 

0.8051 

ftl.2838 

12 

9.6748 

0.9188 

1.0574 

1.2101 

12 

9.8419 

0.8931 

0.8246 

1.2812 

13 

9.6777 

0.9178 

1.0477 

1.2156 

13 

9.8442 

0.8936 

0.8431 

li^83 

14 

9.6807 

0.9167 

1.0377 

1.2210 

14 

9J&46i 

0.8940 

0.8607 

1.2754 

15 

9.6836 

0.9156 

1.0273 

1.2261 

15 

9.8486 

0.8946 

0.8776 

1.2723 

16 

9.6866 

n0.9145 

nl.0165 

nli2310 

16 

9.8507 

n0.8951 

0.8937 

nt.2690 

17 

9.6895 

0.9135 

1.0053 

1.2358 

17 

0.8529 

0.8956 

0.9091 

1.2656 

18 

9.6925 

0.9124 

0.9937 

1.2404 

18 

9.8550 

0.8962 

0.9238 

1.2621 

19 

9.6955 

0.9114 

0.9817 

1.2448 

19 

9.8571 

0.8968 

0.9380 

132584 

h    30 

9.6984 

0.9104 

0.9692 

1.2491 

h    20 

9.8591 

0,8974 

0.9516 

]i2545 

(16.0)21 

9.7014 

n0.9094 

110.9562 

nl.2532 

(M.0)21 

9.8612 

n0.8980 

0.9647 

nlJ2505 

22 

9.7043 

0.9084 

0.9427 

1.2571 

22 

9.8632 

0.8967 

0.9773 

1.2464 

23 

9.7073 

0.9074 

0.9287 

1.2608 

23 

9.8652 

0.8993 

0.9894 

1ii420 

24 

9.7103 

0.9065 

0.9140 

1.2645 

24 

9.8672 

0.9000 

1.0011 

15375 

25 

9.7132 

0.9055 

0.8988 

1.2679 

25 

9.8691 

0.9007 

1.0123 

1.2329 

26 

9.7162 

n0.9046 

nO.8828 

nl.2712 

26 

9.8711 

n0.9014 

1.0231 

nisaso 

27 

9.7191 

0.9037 

0.8661 

1.2744 

27 

9.8730 

0.9021 

1.0336 

1.2230 

28 

9.7221 

0.9029 

0.8486 

1 .2774 

28 

9.8749 

0.9028 

1.0437 

1.2178 

29 

9.7250 

0.9020 

0.8303 

1.2803 

29 

9.8767 

0.9035 

1.0535 

1J2124 

30 

9.7280 

0.9012 

0.8111 

1.2831 

30 

9.8786 

0.9043 

1.0629 

1J2068 

31 

9.7309 

0.9004 

0.7908 

lii856 

31 

9.8804 

0.9050 

1.0720 

ijaoii 

June   1 

9.7338 

nO.8996 

nO.7695 

nl  .2881 

AU£.     1 

9.8822 

n0.9058 

1.0808 

nl.l951 

2 

9.7367 

0.8988 

0.7468 

1.2904 

2 

9.8839 

0.9065 

1.0893 

1.1889 

3 

9.7396 

•  0.8981 

0.7228 

1.2926 

3 

9.8857 

0.9073 

1.0976 

1.1825 

h     4 

9.7425 

0.8974 

0.6974 

1.2947 

h     4 

9.8874 

0.9080 

1.1055 

1.1759 

(17.0)  5 

9.7454 

0.8967 

0.6702 

1.2966 

(91.0)  5 

9.8891 

0.9088 

1.1132 

1.1690 

6 

9.7483 

n0.8960 

n0.6410 

111.2984 

6 

9.8908 

n0.9095 

1.1207 

nl.l620 

7 

9.7512 

0.8954 

0.6097 

1.3001 

7 

9.8925 

0.9103 

1.1279 

1.1546 

8 

9.7540 

0.8948 

0.5757 

1.3017 

8 

9.8941 

0.9110 

1.1349 

1.1470 

9 

9.7569 

0.8942 

0.5388 

1.3031 

9 

9.8957 

0.9118 

1.1416 

1.1392 

10 

9.7597 

0.8937 

0.4983 

1.3044 

10 

9.8973 

0.9125 

1.1482 

1.1311 

11 

9.7626 

nO.8932 

nO.4535 

nl.3055 

11 

9.8989 

n0.9133 

1.1545 

nl.l227 

12 

9.7654 

0.8927 

0.4033 

1.3066 

12 

9.9004 

0.9140 

1.1606 

1.1140 

13 

9.7682 

0.8923 

0.3466 

1.3075 

13 

9.9020 

0.9148 

1.1665 

1.1050 

14 

9.7710 

0.8918 

0.2811 

1.3083 

14 

9.9035 

0.9155 

1.1722 

1.0957 

15 

9.7737 

0.8915 

0.2039 

1.3090 

15 

9.9050 

0.9162 

1.1777 

1.0861 

16 

9.7765 

n0.8911 

n0.1099 

nl.3096 

16 

9.9064 

n0.9169 

1.1830 

nl.0761 

17 

9.7792 

0.8908 

9.9895 

1.3100 

17 

9.9079 

0.9176 

1.1882 

1.0657 

18 

9.7820 

0.8905 

9.8222 

1.3103 

18 

9.9093 

0.9183 

1.1931 

1.0550 

19 

9.7847 

0.8902 

9.5483 

1.3105. 

19 

9.9108 

0.9189 

1.1979 

1.0438 

h    20 

9.7874 

0.8900 

118.5913 

1.3106 

h    20 

9.9122 

0.9196 

li»)25 

1.0323 

(18.0)21 

9.7901 

nO.8898 

p9AU7 

nl.3105 

(5^.0)21 

9.9135 

110.9202 

1.2070 

nl.0202 

22 

9.7927 

0.8897 

9.7666 

1.3104 

22 

9.9149 

0.9209 

1.2112 

1.0077 

23 

9.7954 

0.8895 

9.9524 

1.3101 

23 

9.9163 

0.0215 

1.2154 

0.9948 

24 

9.7980 

0.8895 

0.0820 

1.3097 

24 

9.9176 

0.9220 

1^2193 

0.9812 

25 

9.8006 

0.8894 

0.1816 

1.3092 

25 

9.9189 

0.9226 

1.2231 

0.9671 

26 

9.8032 

nO.8894 

0.2625 

nl  .3085 

26 

9.9202 

110.9232 

1.2268 

nO.9524 

27 

9.8058 

0.8894 

0.3305 

1.3077 

27 

9.9215 

0.9237 

1.2303 

0.9371 

28 

9.8083 

0.8894 

0.3892 

1.3069 

28 

9.9228 

0.9242 

1.2336 

0.9210  { 

29 

9.8109 

0.8895 

0.4408 

1.3058 

29 

9.9240 

0.9247 

1.2368 

0.9042  • 

30 

9.8134 

0.8896 

0.4868 

1.3047 

30 

9.9253 

0.9252 

1.2399 

0.8866 

31 

9.8159 

nO.8897 

0.5282 

nl.3034 

31 

9.9265 

nO.9256 

1.2428 

jiO.8682 

Maioh  9  to  May  27,  E  =  +  0".01. 


May  28  to  Deo.  31,  E  «::  +  0".02. 


FIXED  STARS,  1877. 
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FOR  WASHINGTON  MEAN 

\  MIDNIGHT. 

LOGAKITHMS  FOI:  EEDUCTION  OF  MEAN  PLACES,  1877.0,  TO  APPAEENT  PLACES. 

1 
Solar  day. 
1 8ld.  boor. 

Log.  A. 

Jjog.M, 

LQg.C. 

Loj;.  H. 

Solar  day. 
Sid.  hoar. 

Log.  A. 

Log.  B. 

Log.C. 

Log.]». 

Sept.    1 

9.9277 

n0.9260 

1.2456 

nO.8488 

Nov.    1 

9.9953 

nO.8955 

1.1579 

1.1179 

2 

9.9289 

0.9264 

1.2482 

0.8283 

2 

9.9966 

0.8942 

1.1515 

1.1268 

3 

9.9301 

0.9268 

1.2507 

0.8066 

h      1 

9.9979 

0.8929 

1 .1447 

1.1354 

h     4 

9.9313 

0.9271 

1.2530 

0.78:^6 

(3,0)4 

9.9991 

0.8916 

1.1378 

1.1437 

(33.0)5 

9.9324 

0.9274 

1.2553 

0.7592 

5 

0.0004 

0.8902 

1.1306 

1.1518 

6 

9.9336 

nO.9277 

1 .2573 

nO.7333 

6 

0.0017 

110.8889 

1.1231 

1.1595 

7 

9.9347 

0.9280 

1.2593 

0.7055 

7 

0.0030 

0.8876 

1.1154 

1.1671 

8 

9.9359 

0.9283 

1.2611 

0.6757 

8 

0.0044 

0.8862 

1.1074 

1.1743 

9 

9.9370 

0.9285 

1.2628 

0.6435 

9 

0.0057 

0.8849 

1.0991 

1.1813 

10 

9.9381 

0.9286 

1.2644 

0.6086 

10 

0.0070 

0.8836 

1.0905 

1.1881 

11 

9.9392 

110.9388 

1.2658 

n0.570,^ 

11 

0.0084 

nO.8822 

1.0815 

1.1946 

12 

9.9403 

0.9289 

1.2671 

0.5285 

12 

0.0098 

0.8809 

1.0723 

1.2009 

13 

9.9414 

0.9290 

1.2683 

0.4819 

13 

0.01 1 1 

0.8795 

1.0627 

1.2070 

14 

9.9425 

0.9290 

1.2693 

0.4295 

14 

0.0125 

0.8782 

1 .0527 

1.2129 

15 

9.9436 

0.9291 

1.2703 

0.3697 

15 

0.0139 

0.8769 

1.0424 

1.2185 

16 

9.9446 

n0.9291 

1.2710 

110.3003 

16 

0.0153 

»0.8756 

1.0317 

1.2240 

17 

9,9457 

0.9290 

1.2717 

0.2174 

17 

0.0167 

0.8742 

1.0205 

1.2292 

18 

9.9468 

0.9290 

1.2722 

0.1145 

18 

0.0181 

0.8729 

1.0090 

1.2343 

19 

9.9478 

0.9289 

1.2727 

9.9792 

h    19 

0.0195 

0.8717 

0.9969 

1.2392 

h    20 

9.9489 

0.9287 

1.2729 

9.7814 

(4.0)  20 

0.0209 

0.8704 

0.9844 

1.2438 

(O-©)  21 

9.9499 

110.9286 

1.2731 

it9.4075 

21 

0.0224 

it0.8691 

0.9714 

1 .2483 

22 

9.9510 

0.9284 

1.2731 

©8.9759 

22 

0.0238 

0.8678 

0.9578 

1.2527 

23 

9.9520 

0.9281 

1.2730 

9.6477 

23 

0.0252 

0.8666 

0.9436 

1.2568 

24 

9.9531 

0.9278 

1.2728 

9.9000 

24 

0.0^7 

0.8654 

0.9289 

1.2608 

25 

9.9541 

0.9275 

1.2724 

0.0583 

25 

0.0281 

0.8642 

0.9134 

1.2646 

26 

9.9551 

nO.9272 

1.2719 

0.1742 

26 

0.0296 

n0.8630 

0.8972 

1.2683 

27 

9.9562 

0.9269 

1.2713 

0.2655 

27 

0.0311 

0.8619 

0.8803 

1.2717 

28 

9.9572 

0.9265 

1.2706 

0.3408 

28 

0.0325 

0.8608 

0.8635 

1.2751 

29 

9.9582 

0.9260 

1.2697 

0.4048 

29 

0.0340 

0.8597 

0,8438 

1.2782 

30 

9.9593 

0.9256 

1.2687 

0.4606 

30 

0.0355 

0.8586 

0.8241 

1.2812 

Oct.     1 

9.9603 

n0.9251 

li>676 

0.5100 

Dec.    ] 

0.0370 

110.8575 

0.8033 

1.2841 

2 

9.9614 

0.9245 

1.2663 

0.5542 

2 

0.0385 

0.8565 

0.7813 

1.2868 

h     3 

9.9624 

0.9240 

1.2649 

0.5942 

3 

0.0400 

0.8555 

0.7581 

1.2893 

(1.0)  4 

9.9635 

0.9234 

1.2634 

0.6308 

h     4 

0.0415 

0.8545 

0.7333 

1.2917 

5 

9.9645 

0.9227 

1.2617 

0.6644 

(^•0)5 

0.0429 

0.8536 

0.7069 

1.2940 

6 

9.9656 

n0.922I 

1.2599 

0.6954 

6 

0.0444 

nO.8527 

0.6786 

1.2961 

7 

9.9666 

0.9214 

1.2580 

0.7244 

7 

0.0459 

0.8519 

0.6482 

1.2980 

8 

9.9677 

0.9207 

1.2559 

0.7514 

8 

0.0474 

0.8510 

0.6154 

1.2998 

9 

9.9688 

0.9199 

1.2537 

0.7767 

9 

0.0489 

0,8503 

0.5797 

1.3015 

10 

9.9698 

0.9191 

1.2513 

0.8005 

10 

0.0504 

0.8495 

0.5407 

1.3030 

11 

9.9709 

n0.9183 

1.2468 

0.8229 

11 

0.0519 

110.8488 

0.4976 

1.3044 

12 

9.9720 

0.9175 

liM62 

0.8442 

12 

0.0534 

0.8481 

0.4497 

1.3056 

13 

9.9731 

0.9166 

1.2434 

0.8643 

13 

0.0549 

0.8475 

0.3956 

1.3067 

14 

9.9742 

0.9157 

1.2404 

0.8834 

14 

0.0564 

0.8469 

0.3336 

1.3077 

15 

9.9753 

0.9148 

1.2373 

0.9016 

15 

0.0579 

0.8463 

0.2612 

1.3085 

16 

9.9764 

n0.9138 

1.2340 

0.9190 

16 

0.0594 

nO.8458 

0.1739 

1.3092 

17 

9.9775 

0.9128 

1.2306 

0.9356 

17 

0.0609 

0.8454 

0.0645 

1.3098 

18 

9.9786 

0.9118 

1.2270 

0.9514 

18 

0.0624 

0.8449 

9.9176 

1.3102 

h    19 

9.9798 

0.9108 

1.2233 

0.9666 

h     19 

0.0638 

0.8445 

9.6936 

1.3104 

(3.O>20 

9.9809 

0.9097 

li2]94 

0.9811 

(••0)  20 

0.0653 

0.8442 

;»9.2055 

1.3106 

21 

9.9821 

n0.9087 

1.2153 

0.9951 

21 

0.0668 

nO.8439 

119.2^0 

1.3106 

22 

9.9832 

0.9076 

1.2110 

1.0085 

22 

0.0682 

0.8436 

9.7044 

1.3104 

23 

9.9844 

0.9064 

1.2066 

1.0214 

23 

0.0695 

0.8434 

9.9242 

1.3102 

24 

9.9856 

0.9053 

1.2020 

1.0338 

24 

0.0712 

0.8433 

0.0693 

1.3097 

25 

9.9868 

0.9041 

1.1972 

1.0457 

25 

0.0726 

0.8431 

0.1777 

1.3092 

26 

9.9880 

0.9029 

1.1922 

1.0571 

26 

0.0740 

0.8430 

0ia643 

1.3085 

27 

9.9892 

n0.9017 

1.1870 

1.0682 

27 

0.0755 

n0.8430 

110  3364 

1.3077 

28 

9.9904 

0.9005 

1.1816 

1.0788 

28 

0.0769 

0.8430 

0.3981 

O067 
13056 

29 

9.9916 

0.8993 

1.1760 

1.0891 

29 

0.0783 

0.8430 

0.4520 

30 

9.9928 

0.8980 

1.1702 

1.0991 

30 

0.0797 

0.8431 

0.4998 

1.3043 

31 

9.9941 

0.8968 

1.1642 

1.1086 

31 

0.0811 

0.8432 

0.5427 

1.3029 

32 

9.9953 

nO.8955 

1.1579 

1,1179 

32 

0.0825 

nO.8434 

110.5816 

1.3014 

Maiy  as  to  Deo.  31,  E  =  +  0".02. 
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FIXED  STARS,  187T. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


QUANTITIES  FOE  REDUCING  MEAN  PLACES,  1877.0,  TO  APPARENT  PLACES. 


Solar  clay. 
Sid.  hour. 

r. 

/. 

^ogg. 

Jan.  0 

^0026 

+  4!82 

0.9313 

1 

.0054 

5.00 

0.9325 

2 

.0081 

5.18 

0.9338 

h   3 

.0109 

5.36 

0.9352 

(7,0)  4 

.0136 

5.54 

0.9366 

5 

.0163 

5.72 

0.9381 

6 

.0191 

+  5.90 

0.9396 

7 

.0218 

6.07 

0.9412 

8 

.0245 

6.25 

0.9428 

9 

.0273 

6.42 

0.9444 

10 

.0300 

6.60 

0.9461 

11 

.0328 

+  6.77 

0.9478 

12 

.0355 

6.94 

0.9496 

13 

.0382 

7.11 

0.9513 

14 

.0410 

7.28 

0.9532 

15 

.0437 

7.45 

0.9550 

16 

.0465 

+  7.61 

0.9569 

17 

.0492 

7.78 

0.9587 

h   IH 

.0519 

7.94 

0.9606 

(8.0)  19 

.0547 

8.11 

0.9625 

20 

.0574 

8.27 

0.9645 

21 

.0601 

+  8.43 

0.9664 

22 

.0629 

8.59 

0.9684 

23 

.0656 

8.75 

0.9703 

24 

.0684 

8.90 

0.9723 

25 

.0711 

9.06 

0.9743 

26 

.0738 

+  9.21 

0.9763 

27 

.0766 

9.36 

0.9782 

28 

.0793 

9.51 

0.9802 

29 

.0820 

9.66 

0.9822 

30 

.0848 

9.81 

0.9841 

31 

.0875 

9.96 

0.9861 

Feb.  1 

.0903 

+10.10 

0.9880 

2 

.0930 

10.24 

0.9890 

h   3 

.0957 

10.39 

0.9919 

(9.0)  4 

.0985 

10.53 

0.9938 

5 

.1012 

10.67 

0.9957 

6 

.1039 

+10.80 

0.9975 

7 

.1067 

10.94 

0.9994 

8 

.1094 

11.07 

1.0012 

9 

.1122 

11.21 

1.0031 

10 

.1149 

11.34 

1 .0049 

11 

.1176 

+11.47 

1.0067 

12 

.1204 

11.60 

1.0084 

13 

.1231 

11.72 

1 .0102 

14 

.1258 

11.85 

1.0119 

15 

.1286 

11.97 

1.0136 

16 

.1313 

+12.10 

1.0153 

17 

.1341 

12.22 

1.0169 

h   18 

.1368 

12.34 

1.0185 

<10.0)19 

.1395 

12.46 

1.0201 

20 

.1423 

12.57 

1.0217 

21 

.1450 

+12.69 

1 .0233 

22 

.1477 

12.81 

1.0248 

23 

.1505 

12.92 

1 .0263 

24 

.1532 

13.04 

1 .0277 

25 

.1560 

13.15 

1 .0292 

26 

.1587 

+13.26 

1.0306 

27 

.1614 

13.37 

1 .0320 

28 

.1642 

13.48 

1.0334 

29 

0.1669 

+13.59 

1 .0347 

o. 


284  12 

284  42 

285  12 

285  41 

286  10 

286  38 

287  7 

287  34 

288  2 
288  29 

288  55 

289  22 

289  47 

290  12 

290  37 

291  1 

291  25 

291  49 

292  12 
292  34 

292  56 

293  18 

293  39 

294  0 
294  20 

294  40 

295  0 
295  19 
295  38 

295  56 

296  14 
296  32 

296  49 

297  6 
297  23 
297  39 

297  55 

298  10 
298  25 
298  40 

298  55 

299  9 

299  23 
299  37 

299  50 

300  4 
300  17 

300  30 
300  42 

300  55 

301  7 
301  19 

301  31 
301  43 

301  55 

302  6 

302  18 

302  29 
302  40 

302  52 

303  3 


Log  h. 


1 .30931 

1.3091 

1.3088 

1.3086 

1.3083 

1.3079 

1.3076 
1.3072 
1.3069 
1.3064 
1.3060 

1.3056 
1.3052 
1.3047 
1.3042 
1.3037 

1.3032 
1.3027 
1.3022 
1.3016 
1.3011 

1.3005 

1.2998 
1.2993 
1 .2987 
1.2981 

1.2975 
1 .2969 
1.2962 
1.2956 
1 .2949 
1 .2943 

1.2936 
1.2930 
1.2923 
1.2916 
1.2910 

1.2903 
1.2896 
1.2890 
1.2883 
1.2877 

1.2870 
1.2864 
1.2858 
1.2851 
1.2845 

1.2839 
1.2833 
1 .2827 
1.2821 
1.2815 

1.2810 
1 .2804 
1.2799 
1.2794 
1 .2789 

1.2784 
\J27dO 
1.2776 
1.2771 


349  55 
348  59 
348  2 
347  5 
346  9 
345  12 


344 
343 
342 
-341 
340 

339 
338 
337 
336 
335 

334 
333 
332 
331 
330 

329 
328 
327 
326 
325 


15 
18 
21 
24 
27 

30 
32 
35 
37 
39 

41 
43 
45 
47 

48 

50 
51 
52 
53 
54 


324  55 
323  55 
322  56 
321  56 
320  56 
319  56 

318  56 
317  55 
316  55 
315  54 
314  53 

313  51 
312  50 
311  49 
310  47 
309  45 

308  44 
307  41 
306  39 
305  37 
304  34 

203  32 

302  29 
301  26 
300  23 
299  19 


298 
297 
296 
295 
294 


16 

13 

9 

5 

1 


292  57 
291  53 
290  49 
289  45 


• 

• 

Log  ^. 

I. 

n0.1899 

-l'!55 

0.2280 

1.69 

0.2629 

1.83 

0.2952 

1.97 

0.3249 

2.11 

0.3526 

2.25 

»0.3786 

-2.39 

0.4030 

2.53 

0.4259 

2.67 

0.4476 

2.80 

0.4680 

2.94 

ttO.4875 

-3.07 

0.5060 

3.21 

0.5236 

3.34 

0.5403 

3.47 

0.5563 

3.60 

n0.5716 

-3.73 

0.5863 

3.86 

0.6004 

3.98 

0.6138 

4.11 

0.6267 

4.23 

n0.6391 

-4.36 

0.6511 

4.48 

0.6625 

4.60 

0.6736 

4.72 

0.6842 

4.83 

nO.6945 

-4.95 

0.7043 

5.06 

0.7138 

5.17 

0.7230 

5.28 

0.7318 

5.39 

0.7404 

5.50 

nO.7486 

-5.60 

0.7566 

5.71 

0.7642 

5.81 

0.7716 

5.91 

0.7788 

6.01 

n0,7857 

-6.11 

0.7923 

6.20 

0.7987 

6.29 

0.8049 

6.38 

0.8109 

6.47 

n0.8168 

-6.56 

0.8221 

6.64 

0.8274 

6.72 

0.8326 

6.80 

0.8375 

6.88 

nO.8422 

-6.96 

0.8468 

7.03 

0.8512 

7.10 

0.8554 

7.17 

0.8594 

7.23 

nO.8632 

-7.30 

0.8669 

7.36 

0.8704 

7.42 

0.8738 

7.48 

0.8770 

7.53 

n0.8800 

-7.59 

0.8829 

7.64 

0.8856 

7.68 

nO.8882 

-7.73 

/• 


+0.322 
0.334 
0.346 
0.358 
0.370 
0.381 

+0.393 
0.405 
0.417 
0.428 
0.440 

+0.451 
0.463 
0.474 
0.485 
0.497 

+0.508 
0.519 
0.530 
0.541 
0.551 

+0.562 
0.573 
0.583 
0.593 
0.604 

+0.614 
0.624 
0.634 
0.644 
0.654 
0.664 

+0.673 
0.683 
0.692 
0.702 
0.711 

+0.720 
0.729 
0.738 
0.747 
0.756 

+0.765 
0.773 
0.782 
0.790 
0.798 

+0.806 
0.815 
0.823 
0.830 
0.838 

+0.846 
0.854 
0.862 
0.869 
0.877 

+0.884 
0.891 
0.899 

+0.906 


O. 


b 
18 
18 
19 
19 
19 
19 

19 
19 
19 
19 

19 


m 

56.8 

58.8 
0.8 
2.7 
4.7 
6.6 

8.4 
10.3 
12.1 
13.9 
15.7 


19  17.4 

22 

19  19.1 

22 

19  20.8 

22 

19  22.5 

22 

19  24.1 

22 

19  *^.7 

22 

19  27.3 

22 

19  28.8 

22 

19  30.3 

22 

19  31.8 

22 

19 
19 
19 
19 
19 


33.2 
34.6 
36.0 
37.4 
38.7 


19  40.0 
19  41.3 
19  42.5 
19  43.8 
19  45.0 
19  46.1 


47.3 

48.4 
49.5 
50.6 
61.7 

52.7 
53.7 
54.7 
55.7 
56.6 

57  5 

58.5 

59.4 

0.2 

1.1 

20  2.0 

20  2.8 

20  3.7 

20  4.5 

20  5.3i 


19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 

19 
20 
20 


20 
20 
20 
20 
20 


6.1 

6.9 

7.7 
8.4 
9.2 


20  9.9 

20  10.7 

20  11.4 

20  12.2 


h 
23 
23 
23 
23 
23 
23 

22 
22 
22 
22 
22 


m 

19.7 

15.9 

12.1 

8^ 

4.6 

0.8 

57.0 
53.2 
49.4 
45.6 
41.8 

38.0 
34.1 
30.3 
26.5 
22.6 

18.7 

14.9 

11.0 

7.2 

3.2 

59.3 
55.4 
51.5 
47.6 
43.6 

39.7 
35.7 
31.7 
27.7 
23.7 
19.7 

15.6 

11.7 

7.6 

3j6 

59.5 


19 
19 
19 


21 
21 
21 
21 
21 

21 
21 
21 
21 
21 
21 

21 
21 
21 
21 
20 

20  55.4 
20  51.3 
47.2 
43.1 
39.0 


20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
19 

19  53.1 

19  48.8 
44.6 
40.3 
36.1 


34.9 
30.8 
26.6 
22.5 
18.3 

14.1 
9^ 
5.7 
1.5 

57.3 


19  31i^ 
19  27.5 
19  23.3 
19  19.0 


FIXED  STARS,  18T7. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1         QUANTITIES  FOB  REDUCING  MEAN  PLACES,  1877.0, 

TO  APPARENT  PLACES. 

Solar  day. 

Sid.  honr. 

1 

r. 

/ 

Log^. 

O. 

Log  A. 

n. 

Log  i. 

i. 

/• 

O. 

! 

Iff. 

1 

'  Mar.    1 

^.1669 

+13.59 

1 .0347 

303    3 

1.2771 

Mm  45 

?t0.8882 

-7.73 

+o'!906 

h   m 
20  125 

h   m 
19  19.0 

2 

.1697 

13.70 

1.0360 

:M)3  14 

1.2767 

288  40 

0.6906 

7.77 

0.913 

20  12.9 

19  14.7 

3 

.1724 

13.80 

1 .0373 

303  25 

1.2763 

287  36 

0.8929 

7.81 

0.920 

20  13.6 

19  10.4 

4 

.1751 

13.91 

1.0385 

303  35 

1 .2759 

286  31 

0.8950 

7.85 

0.927 

20  14.4 

19    6.1 

h      S 

.1779 

14.01 

1.0398 

303  46 

1.2756 

285  27 

0.8970 

7.89 

0.934 

20  15.1 

19    1.8 

1 

(ll-O)  6 

.1806 

+14.12 

1.0410 

303  57 

1.2752 

284  22 

nO.8989 

-7.92 

+0.941 

20  15.8 

18  57.5 

7 

.1833 

14.22 

1.0421 

304    8 

1.2749 

283  17 

0.9006 

7.95 

0.948 

20  16.5 

18  535 

8 

.1861 

14.33 

1.0433 

304  18 

1.2747 

282  12 

0.9021 

7.98 

0.955 

20  175 

18  48.8 

9 

.1888 

14.43 

1.0444 

304  29 

1.2744 

281     8 

0.9036 

8.01 

0.962 

20  17.9 

18  44.5 

]0 

.1916 

14.53 

1.0455 

304  40 

1.2742 

280    3 

0.9049 

8.03 

0.969 

20  18.7 

18  405 

11 

.1943 

+14.63 

1.0466 

304  51 

1.2740 

278  58 

n0.9060 

-8.05 

+0.976 

20  19.4 

18  35.9 

la 

.1970 

14.r3 

1.0477 

305    1 

1.2738 

277  53 

0.9071 

8.07 

0.982 

20  20.1 

18  31.5 

13 

.1998 

14.84 

1.0487 

305  12 

1 .2736 

276  48 

0.9079 

8.09 

0.989 

20  20.8 

18  275 

14 

5025 

14.94 

1.0498 

305  23 

15735 

275  43 

0.9087 

8.10 

0.996 

20  21.5 

18  22.9 

15 

J2052 

15.04 

1.0508 

305  34 

15734 

274  38 

0.9093 

8.11 

1.002 

20  22.3 

18  18.5 

16 

.2080 

+15.14 

1.0517 

305  45 

1.2733 

273  33 

n0.9098 

-■8.12 

+1.009 

20  23.0 

18  145 

17 

.2107 

15.24 

1.0527 

305  56 

1.2732 

272  28 

0.9102 

8.13 

1.016 

20  23.7 

18    9.9 

18 

.2135 

15.34 

1.0536 

306    7 

1.2732 

271  23 

0.9104 

8.14 

1.022 

20  24.4 

18    5.5 

19 

.2162 

15.44 

1 .0546 

306  16 

1.2731 

270  18 

0.9105 

8.14 

1.029 

20  255 

18    15 

h     20 

5189 

15.54 

1.0555 

306  29 

1.2731 

269  13 

0.9105 

8.14 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1877.0, 

TO  APPARENT  PLACES. 
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.5283 

+31.88 

1.2017 

330  36 

1.3065 

161  38 

0.4425 

+2.77 

+2.125 

22  2.4 

10  46.5 

12 

.5311 

32.05 

1.2035 

330  42 

1.3062 

160  44 

0.4620 

2.90 

2.136 

22  2.8 

10  42.9 

13 

.5338 

32iil 

li2054 

330  48 

1.3058 

159  50 

0.4805 

3.02 

2.147 

22  3.2 

10  39.4 

14 

.5365 

32.37 

1.2072 

330  54 

1.3054 

158  57 

0.4981 

3.15 

2.158 

22  3.6 

10  35.8 

15 

.5393 

32.54 

1.2089 

331  0 

1.3049 

158  3 

0.5150 

3.27 

2.169 

22  4.0 

10  32.2 

16 

.5420 

+32.70 

1.2107 

331  5 

1.3045 

157  9 

0.5311 

+3.40 

+2.180 

22  4.4 

10  28.6 

17 

.5448 

32.86 

1.2125 

331  11 

1.3041 

156  15 

0.5465 

3.52 

2.191 

22  4.7 

10  25.0 

18 

.5475 

33.02 

1.2143 

331  16 

1.3036 

155  21 

0.5612 

3.64 

2.201 

22  5.0 

10  21.4 

19 

.5502 

33.18 

1.2160 

331  21 

1.3031 

154  26 

0.5754 

3.76 

2.212 

22  5.4 

10  17.7 

h  20 

.5530 

33.34 

1.2177 

331  25 

1.3026 

153  31 

0.5890 

3.88 

2.223 

22  5.7 

10  14.1 

(90.0)21 

.5557 

+33.50 

1.2195 

331  30 

1.3021 

152  37 

0.6021 

+4.00 

+2.233 

22  6.0 

10  10.5 

22 

.5584 

33.65 

li2212 

331  35 

1.3016 

151  43 

0.6147 

4.12 

2.244 

22  6.3 

10  6.8 

23 

.5612 

33.81 

1.2229 

331  39 

1.3011 

150  48 

0.6268 

4.23 

2.254 

22  6.6 

10  3.2 

24 

.5639 

33.96 

12245 

331  44 

1.3005 

149  53 

0.6385 

4.35 

2.264 

22  6.9 

9  59.5 

25 

.5667 

34.12 

1.2262 

331  48 

1.3000 

148  57 

0.6497 

4.46 

2.275 

22  7.2 

9  55.8 

26 

.5694 

+34.27 

1.2279 

331  52 

1.2994 

148  2 

0.6605 

+4.58 

+2.285 

22  7.5 

9  52.2 

27 

.5721 

34.42 

1.2295 

331  56 

1.2989 

147  7 

0.6710 

4.69 

2.295 

22  7.7 

9  48.5 

28 

.5749 

34.57 

1.2311 

332  0 

1.2983 

146  11 

0.6811 

4.80 

2.305 

22  8.0 

9  44.8 

29 

.5776 

34.72 

1.2328 

332  3 

1.2977 

145  15 

0.6909 

4.91 

2.315 

22  8.2 

9  41.0 

30 

.5803 

34.87 

1.2343 

332  7 

1.2971 

144  19 

0.7003 

5.02 

2.324 

22  8.5 

9  37.3 

31 

.5831 

35.01 

1.2359 

332  11 

1.2965 

143  23 

0.7094 

5.12 

2.334 

22  8.7 

9  33.6 

Aug.  1 

.5858 

+35.16 

1.2375 

332  14 

1.2959 

142  27 

0.7182 

+5.23 

+2.344 

22  8.9 

9  29.8 

*  2 

.5886 

35.30 

1.2390 

332  17 

1.2953 

141  31 

0.7267 

5.33 

2.353 

22  9.2 

9  26.0 

3 

.5913 

35.44 

1.2406 

332  21 

1.2947 

140  34 

0.7350 

5.43 

2.363 

22  9.4 

9  22.3 

h       4 

.5940 

35.58 

1.2421 

332  24 

1.2941 

139  37 

0.7429 

5.53 

2.372 

22  9.6 

9  18.5 

(31.0)  5 

.5968 

35.72 

1.2436 

332  27 

1.2934 

138  40 

0.7506 

5.63 

2.382 

22  98 

9  14.7 

6 

.5995 

+35.86 

1.2451 

332  30 

1.2928 

137  43 

0.7581 

+5.73 

+  2.391 

22  10.0 

9  10.8 

7 

.6022 

36.00 

1.2466 

332  33 

1.2922 

136  46 

0.7653 

5.83 

2.400 

22  10.2 

9  7.1 

8 

.6050 

36.14 

1.2480 

332  36 

1.2916 

135  48 

0.7723 

5.92 

2.409 

22  10.4 

9  3.2 

9 

.6077 

36.27 

1.2494 

332  38 

1.2910 

134  50 

0.7790 

6.01 

2.418 

22  10.6 

8  59.3 

10 

.6104 

36.40 

1.2508 

332  41 

1.2903 

133  52 

0.7856 

6.10 

2.427 

22  10.7 

8  55.5 

11 

.6132 

+36.54 

1J2522 

332  44 

1.2897 

132  54 

0.7919 

+6.19 

+^.436 

22  10.9 

8  51.6 

12 

.6159 

36.67 

1.2536 

332  46 

1.2891 

131  56 

0.7980 

6.28 

2.444 

22  11.1 

8  47.7 

13 

.6187 

36.80 

1.2550 

332  49 

1.2884 

130  57 

0.8039 

6.37 

2.453 

22  11.3 

8  43.8 

14 

.6214 

36.92 

1.2563 

332  51 

1.2878 

129  58 

0.8096 

6.45 

2.462 

22  11.4 

8  39.9 

15 

.6241 

37.05 

1.2577 

332  54 

1.2872 

129  0 

0.8151 

6.53 

2.470 

22  11.6 

8  36.0 

16 

.6^269 

+37.18 

1.2590 

332  56 

1.2866 

128  1 

0.8204 

+6.61 

+2.478 

22  11.8 

8  32.0 

17 

.6296 

37.30 

1 .2603 

332  59 

1.2860 

127  1 

0.8256 

6.69 

2.487 

21  11.9 

8  28.1 

18 

.6324 

37.43 

1.2616 

333  1 

1.2854 

126  2 

0.8305 

6.77 

2.495 

22  12.1 

8  24.1 

h     19 

.6351 

37.55 

1.2628 

333  4 

1.2848 

125  2 

0.8353 

6.84 

2.503 

22  12.2 

8  20.2 

(29.0)20 

.6378 

37.67 

1.2641 

333  6 

1.2842 

124  3 

0.8399 

6.92 

2.511 

22  12.4 

8  16.2 

21 

.6406 

+37.79 

1.2653 

333  8 

1.2836 

123  2 

0.8444 

+6.99 

+2.519 

22  12.6 

8  12.2 

22 

.6433 

37.91 

15665 

333  11 

1.2830 

122  2 

0.8486 

7.06 

2.527 

22  12.7 

8  8.2 

23 

.6461 

38.03 

1.2677 

333  13 

1.2825 

121  2 

0.8528 

7.12 

2.535 

22  12.9 

8  4.1 

24 

.6488 

38.14 

1.2689 

333  16 

1.2819 

120  1 

0.8567 

7.19 

2.543 

22  13.0 

8  0.1 

25 

.6515 

38.26 

1.2701 

333  18 

1.2814 

119  1 

0.8605 

7.25 

2.551 

22  13.2 

7  56.0 

26 

.6543 

+38.37 

1.2712 

333  20 

1.2808 

118  0 

0.8642 

+7.31 

+2.558 

22  13.4 

7  52.0 

27 

.6570 

38.49 

1 .2724 

333  23 

1.2803 

116  59 

0.8677 

7.37 

2.566 

22  13.5 

7  47.9 

28 

.6597 

38.60 

1.2735 

333  25 

1.2798 

115  58 

0.8710 

7.43 

2.573 

22  13.7 

7  43.9 

29 

.6625 

38.71 

1.2746 

333  28 

1.2793 

114  56 

0.8742 

7.48 

2.581 

22  13.8 

7  39.8 

30 

.6652 

38.82 

1.2757 

333  30 

1 .2789 

113  55 

0.8773 

7.54 

2.588 

22  14.0 

7  35.7 

31 

0.6680 

+38.93 

1.2767 

333  33 

1.2784 

112  53 

0.8802 

+7.59 

+2.595 

22  14.2 

7  31.5  1 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUAOT'ITIES  FOR  REDUCING  MEAN  PLACES 

,  1877.0, 

TO  APPARENT  PLACES.    1 

Solar  day. 
Sid.  honr. 

T. 

/• 

Logg. 

G, 

Log  A. 

a. 

Log  i. 

i. 

/ 

O. 

1 

Sept.  1 

(?.6707 

+3!);04 

1 .2778 

333  35 

1 .2780 

0     / 

111  51 

0.8830 

+7:64 

+2!603 

h  m 
22  14.3 

h  m 
7  27.4  I 

2 

.6734 

39.15 

1 .2788 

333  38 

1 .2775 

no  49 

0.8856 

7.68 

2.610 

22  14.5 

7  23.3 

3 

•  .6762 

39.25 

1 .2799 

333  40 

1.2771 

109  47 

0.8881 

7.73 

2.617 

22  14.7 

7  19.1  1 

h   4 

.6789 

39.36 

1 .2809 

333  43 

1.2767 

108  44 

0.8904 

7.77 

2.624 

22  14.9 

7  15.0 

(23.0)  5 

.6816 

39.47 

1.2819 

333  45 

1.2763 

107  42 

0.8927 

7.81 

2.631 

22  15.0 

7  IOjS  ' 

6 

.6844 

+39.57 

1 .2829 

333  48 

1 .2760 

106  39 

0.8947 

+7.85 

+2.638 

22  15.2 

7  6j6 

7 

.687f 

39  68 

1 .2838 

333  51 

1 .2756 

105  36 

0.8967 

7.88 

2.645 

22  15.4 

7  2.4 

8 

.6899 

39.78 

1.2848 

333  54 

1 .2753 

104  34 

0.8985 

7.92 

2.652 

22  15.6 

6  58iJ 

9 

.6926 

39.88 

1.2857 

333  57 

1.2750 

103  30 

0.9002 

7.95 

2.659 

22  15.8 

6  54.0 

10 

.6953 

39.99 

1.2867 

333  59 

1.2747 

102  27 

0.9018 

7.98 

2.666 

22  16.0 

6  49.8  1 

11 

.6981 

+40.09 

1.2876 

334  2 

1.2745 

101  24 

0.9032 

+8.00 

+2.673 

22  16.2 

6  45.6  , 

12 

.7008 

40.19 

1.2885 

334  6 

1.2742 

100  21 

0.9045 

8.03 

2.679 

22  16.4 

6  41.4 

13 

.7035 

40.29 

1.2894 

334  9 

1.2740 

99  17 

0.9057 

8.05 

2.686 

22  16.6 

6  37.2  , 

14 

.7063 

40.39 

1.2903 

334  12 

1 .2738 

98  14 

0.9067 

8.07 

2.693 

22  16.8 

6  32.9 

15 

.7090 

40.49 

1.2912 

334  15 

1 .2737 

97  10 

0.9077 

8.09 

2.699 

22  17.0 

6  28  J 

16 

.7118 

+40.59 

1.2920 

334  19 

1.2735 

96  6 

0.9084 

+8.10 

+2.706 

22  17.2 

6  24.4 

17 

.7145 

40.69 

1.2929 

334  22 

1.2734 

95  3 

0.9091 

8.11 

2.713 

22  17.5 

6  20.2  1 

18 

.7172 

40.79 

1 .2938 

334  25 

1.2733 

93  59 

0.9096 

8.12 

2.719 

22  17.7 

6  15.9 

19 

.7200 

40.89 

1.2946 

334  29 

1 .2732 

92  55 

0.9101 

8.13 

2.726 

22  17.9 

6  11.6  ! 

h  20 

.7227 

40.99 

1.2954 

334  32 

1.2732 

91  51 

0.9103 

8.13 

2.733 

22  18.2 

6  7.4 

(0.0)  31 

.7255 

+41.09 

1.2963 

334  36 

1.2731 

90  46 

0.9105 

+8.14 

+2.739 

22  18.4 

6  3.1  ' 

22 

.7282 

41.18 

1.2971 

334  40 

1.2731 

89  42 

0.9105 

8.14 

2.746 

22  18.7 

5  58Jj 

23 

.7309 

41.28 

1.2979 

334  44 

1.2731 

88  38 

0.9104 

8.14 

2.752 

22  18.9 

5  54.6  ' 

24 

.7337 

41.38 

1  2987 

334  48 

1.2732 

87  35 

0.9102 

8.13 

2.759 

22  19.2 

5  50.3 

25 

.7364 

41.48 

1 .2995 

334  52 

1 .2733 

86  31 

0.9098 

8.12 

2.765 

22  19.5 

5  46.0  1 

26 

.7391 

+41.58 

1.3003 

334  56 

1.2733 

85  26 

0.9093 

+8.11 

+2.772 

22  19.8 

5  41.7  , 

27 

.7419 

41.68 

1.3011 

335  0 

1.2734 

84  22 

0.9087 

8.10 

2.779 

22  20.0 

5  37.5  ' 

28 

.7446 

41.78 

1.3019 

335  5 

1.2736 

83  18 

0.9080 

8.09 

2.785 

22  20.3 

5  33.2 

29 

.7474 

41.88 

1.3026 

335  9 

1.2738 

82  14 

0.9071 

8.07 

2.792 

22  20.6 

5  28.9 

30 

.7501 

41.98 

1.3034 

335  14 

1.2739 

81  10 

0.9061 

8.06 

2.799 

22  20.9 

5  24.6 

Oct.   1 

.7528 

+42.08 

1.3042 

335  18 

1.2742 

80  5 

0.9050 

+8.03 

+2.805 

22  21 .2 

5  20.4 

2 

.7556 

42.18 

1.3049 

335  23 

1.2744 

79  1 

0.9037 

8.01 

2.812 

22  2IJ> 

5  16.1 

3 

.7583 

42.28 

1.3057 

335  28 

1 .2747 

77  57 

0.9023 

7.99 

2.819 

22  21.9 

5  11.8 

h   4 

.7610 

42.39 

1.3065 

335  33 

1.2749 

76  53 

0.9008 

7.96 

2.826 

22  22.2 

5  7.6 

(1.0)  5 

.7638 

42.49 

1.3072 

335  38 

1.2752 

75  49 

0.8991 

7.93 

2.833 

22  225 

6  3.3  1 

6 

.7665 

+42.59 

1.3060 

335  43 

1.2755 

74  45 

0.8973 

+7.89 

+2.840 

22  22.9 

4  59.0 

7 

.7693 

42.70 

1 .3088 

335  48 

1 .2759 

73  41 

0.8954 

7.86 

2.846 

22  23.2 

4  54.8 

8 

.7720 

42.80 

1.3095 

335  53 

1.2762 

72  37 

0.8933 

7.82 

2.853 

22  23.6 

4  50.5  : 

9 

.7747 

48.91 

1.3103 

335  59 

1 .2766 

71  34 

0.891 1 

7.78 

2.861 

22  23.9 

4  46.3  1 

10 

.7775 

43.01 

1.3111 

336  4 

1.2770 

70  30 

0.8887 

7.74 

2.868 

22  24.3 

4  42.0 

n 

.7802 

+43.12 

1.3118 

336  10 

1 .2774 

69  27 

0.8862 

+7.69 

+2.875 

22  24.7 

4  37.8 

12 

.7829 

43.23 

1.3^26 

336  15 

1.2778 

68  23 

0.8836 

7.65 

2.882 

22  25.0 

4  33.5 

13 

.7857 

43.34 

1.3134 

336  21 

1.2783 

67  20 

0.8808 

7.60 

2.889 

22  25.4 

4  29.3 

14 

.7884 

43.44 

1.3141 

336  27 

1.2788 

66  16 

0.8778 

7.55 

2.896 

22  25.8 

4  25.1 

15 

.7912 

43.55 

1.3149 

336  33 

1 .2793 

65  13 

0.8747 

7.49 

2.904 

22  26.2 

4  20.9 

16 

.7939 

+43.67 

1.3157 

336  39 

1 .2798 

64  10 

0.8714 

+7.44 

+2.91 1 

22  26.6 

4  16.7 

17 

.7966 

43.78 

1.3165 

336  45 

1.2803 

63  7 

0.8680 

7.38 

2.919 

22  27.0 

4  12.5 

18 

.7994 

43.89 

1.3173 

336  51 

1.2808 

62  4 

0.8644 

7.32 

2.926 

22  27.4 

4  8.3 

h  19 

.8021 

44.01 

1.3181 

336  57 

1.2813 

61  1 

0.8607 

7.26 

2.934 

22  27.8 

4  4.1 

(3.0)  20 

.8049 

44.12 

1.3189 

337  3 

1.2819 

59  59 

0.8568 

7.19 

2.942 

22  28.2 

3  59.9 

21 

.8076 

+44.24 

1.3197 

337  10 

1.2825 

58  56 

0.8527 

+7.12 

+2.949 

22  28.7 

3  55.8 

22 

.8103 

44.36 

1.3205 

337  16 

1.2831 

57  54 

0.8484 

7.05 

2.957 

22  29.1 

3  51.6 

23 

.8131 

44.84 

1.3214 

337  23 

1.2836 

56  52 

0.8440 

6.98 

2.965 

22  29.5 

3  47.4 

24 

.8158 

44.60 

1.3222 

337  29 

1.2843 

55  49 

0.8394 

6.91 

2.973 

22  29.9 

3  43.3 

25 

.8185 

44.72 

1.3231 

337  36 

1.2849 

54  48 

0.8346 

6.83 

2.981 

22  30.4 

3  39i2 

26 

.8213 

44.48 

1 .3239 

337  42 

1.2855 

53  46 

0.8296 

6.75 

2.990 

22  30.8 

3  35.0 

27 

.8240 

+44.97 

1 .3248 

337  49 

1.2861 

52  44 

0.8244 

+«.67 

+2.998 

22  31.3 

3  30.9 

28 

.8268 

45.10 

1.3256 

337  56 

1.2868 

51  4C 

0.8190 

6.59 

3.0061  22  31.7 

3  26.8 

29 

.8295 

45.22 

1.3265 

338  -3 

1.2874 

50  41 

0.8134 

6.51 

3.015 

22  32.2 

3  22.7 

30 

.8322 

45.35 

1 .3274 

338  9 

1 .2880 

49  40 

0.8076 

6.42 

3.023 

22  32.6 

3  18.7 

31 

.8350 

45.48 

1.3283 

338  16 

1.2887 

48  39 

0.8016 

6.33 

3.032 

22  33.1 

3  14.6 

32 

0.8377 

+45.61 

1.3292 

338  23 

1.2893 

47  38 

0.7953 

+6.24 

+3.041 

22  33.5 

3  10.5 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 


QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1877.0,  TO  APPARENT  PLACES. 


Solar  day. 
:  Sid.  hour. 


Nov. 

h 
(3.0) 


1 

3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 

h     19 

(4.0)  20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

Dec.  1 
2 
3 
4 
5 

6 

7 

8 

-    9 

10 

11 
12 
13 
14 
15 

16 
17 

18 

h      19 

(0.0)  20 

21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 


b 

(5.0) 


r. 


0.8377 
.8404 
.8432 
.8459 
.8487 

.8514 
.8541 
.8569 
.8596 
.8623 

.8651 
.8678 
.8706 
.8733 
.8760 

.8788 
.8815 
.8843 
.8870 
.8897 

.8925 
.8952 
.8979 
.9007 
.9034 

.9062 
.9089 
.9116 
.9144 
.9171 

.9198 
.9226 
.9253 
.9281 
.9308 

.9335 
.9363 
.9390 
.9417 
.9445 

.9472 
.9500 
.9527 
.9554 
.9582 

.9609 
.9637 
.9664 
.9691 
.9719 

.9746 
.9773 
JDSOl 
.9828 
.9856 
.9883 

.9910 

.9938 

.9965 

0.9992 

1.0020 

1M47 

"Tf 


/• 


■^45.61 
45.74 

45.88 
46.0J 
46.15 

+46.29 
46.43 
46.57 
46.71 
46.86 

+47.01 
47.15 
47.30 
47.45 
47.60 

+47.76 
47.91 

48.07 
48.22 

48.38 

+48.54 
48.70 
48.86 
49.03 
49.19 

+49.36 
49.52 
49.69 
49.86 
50,03 

+50.20 
50.37 
50.55 
50.72 
50.90 

+51.07 
51.25 
51.42 
51.60 
51.78 

+51.96 
52.14 
52.32 
62.50 
52.68 

+52.86 
53.04 
53.22 
53.40 
53.59 

+53.77 
53.95 
54.13 
54.31 
54.49 
54.68 

+54.86 
55.04 
55.22 
55.40 
55.58 

+55.75 


Log-O" 


£>• 


.32921 

.3301 

.3310 

.3320 

.3329 

.3339 
,3349 
.3359 
.3369 
.3379 

.3389 
.3399 
.3409 
.3420 
.3431 

.3442 
.3452 
.3463 
.3475 
.3486 

.3497 
.3508 
.3520 
.3532 
.3543 

.3555 
.3567 
.3579 
.3592 
.3604 

.3616 
.3629 
.3641 
.3654 
.3666 

.3679 
.3692 
.3705 
.3717 
.3730 

.3743 
.3756 
.3769 
.3783 
.3796 

.3809 
.3822 
.3835 
.3849 
.3862 

.3875 

.3888 
.3902 
.3915 
.3928 
.3941 

.3954 
.3967 
.3981 
.3994 
.4007 
.4020 


O. 


338  23 
338  30 
338  37 
338  44 
338  51 

338  58 

339  5 
339  12 
339  19 
339  26 

339  33 
339  40 
339  47 

339  54 

340  1 

340  8 
340  14 
340  21 
340  28 
340  :)5 

340  41 
340  48 

340  55 

341  1 
341     7 


341 
341 
341 
341 
341 


14 

20 
26 
33 
39 


341  45 
341  51 

341  56 

342  2 
342    8 

342  13 
342  19 
342  24 
342  29 
342  34 

M2  39 
342  44 
342  49 
342  53 

342  58 

343  2 
343  7 
343  11 
343  15 
343  19 

343  23 
343  27 
348  30 
343  34 
343  37 
343  40 

343  43 
343  46 
343  49 
343  52 
343  55 
343  57 


Log  /£. 


.2893 
.2900 
.29C6 
.2913 
.2920 

.2926 
.2933 
.2939 
.2946 
.2952 

.2959 
.2965 
.2971 
.2978 
.2984 

.2990 
.2996 
.3002 
.3007 
.3013 

.3018 
.3024 
.3029 
.3034 
.3039 

.3044 
.3049 
.3053 
.3058 
.3062 

.3066 
.3070 
.3074 
.3077 
.3080 

.3083 
.3086 
.3089 
.3092 
.3094 

.3096 
.3098 
.3100 
.3101 
.3103 

.3104 
.3105 
.3105 
.3106 
.3106 

.3106 
.3106 
.3105 
.3104 
.3104 
.3102 

.3101 
.3100 
.3098 
.3096 
.3094 
.3092 


u. 

Log  i. 

i. 

/• 

O. 

O   / 

11 

8 

h  m 

47  38 

0.7953 

+6.24 

+3.041 

22  33.5 

46  37 

0.7889 

6.15 

3.050 

22  34.0 

45  37 

0.7821 

6.05 

3.059 

22  34.5 

44  37 

0.7752 

5.96 

3.068 

22  34.9 

43  36 

0.7680 

5.86 

3.077 

22  35.4 

42  36 

0.7605 

+5.76 

+3.086 

22  35.9 

41  36 

0.7528 

5.66 

3.095 

22  36.3 

40  36 

0.7448 

5.56 

3.105 

22  36.8 

39  37 

0.7365 

5.45 

3.114 

22  37.3 

38  37 

0.7279 

5.34 

3.124 

22  37.7 

37  38 

0.7189 

45.23 

+3.134 

22  38.2 

36  38 

0.7097 

5.12 

3.144 

22  38.7 

35  39 

0.7001 

5.01 

3.153 

22  39.1 

34  40 

0.6901 

4.90 

3.163 

22  39.6 

33  41 

0.6798 

4.78 

3.174 

22  40.0 

32  43 

0.6691 

+4.f7 

+3.1  «4 

22  40.5 

31  44 

0.6579 

4.55 

3.194 

22  41.0 

30  46 

0.6464 

4.43 

3.204 

22  41.4 

29  48 

0.6343 

4.31 

3.215 

22  41.9 

28  49 

0.6218 

4.19 

3.225 

22  42.3 

27  51 

0.6088 

+4.06 

+3.236 

22  42.8 

26  53 

0.5952 

3.94 

3.247 

22  43.2 

25  56 

0.5810 

3.81 

3.258 

22  43.6 

24  58 

0.5663 

3.68 

3.268 

22  44.1 

24  1 

0.5508 

3.55 

3.279 

22  44.5 

23  3 

0.5346 

+3.42 

+3.291 

22  44.9 

22  6 

0.5177 

3.29 

3.302 

22  45.3 

21  9 

0.4999 

3.16 

3.313 

22  45.8 

20  11 

0.4812 

3.03 

3.324 

22  46.2 

19  14 

0.4615 

2.89 

3.335 

22  46.6 

18  17 

0.4407 

+2.76 

+3.347 

22  47.0 

17  21 

0.4187 

2.62 

3.358 

22  47.4 

16  24 

0.3955 

2.49 

3.3T0 

22  47.8 

15  27 

0.3707 

2.35 

3.382 

22  48.1 

14  30 

0.3443 

2.21 

3.393 

22  48.5 

13  34 

0.3160 

+2.07 

+3.405 

22  48.9 

12  37 

0.2856 

1.93 

3.417 

22  49.2 

11  41 

0.2528 

1.79 

3.428 

22  49.6 

10  45 

0.2171 

1.65 

3.440 

22  49.9 

9  48 

0.1781 

1.51 

3.452 

22  50.3 

8  52 

0.1350 

+1.36 

+3.464 

22  506 

7  56 

0.0871 

1.22 

3.476 

22  50.9 

7  0 

0.0.330 

1.08 

3.488 

22  51.3 

6  3 

9.9710 

0.94 

3.500 

22  51.6 

5  7 

9.8986 

0.79 

3.512 

22  51.9 

4  11 

1.8113 

+0.65 

+3.524 

22  52.2 

3  15 

9.7019 

0.50 

3.536 

22  52.5 

2  19 

9.5550 

0.36 

3.548 

22  52.7 

1  23 

9.3310 

0.21 

3.560 

22  53.0 

0  27 

p8.8429 

+0.07 

3.572 

22  53.3 

359  31 

n8.8754 

-0.08 

+3.585 

22  53.5 

358  35 

9.3418 

0.22 

3.597 

22  53.8 

357  39 

9.5616 

0.36 

3.609 

22  54.0 

356  43 

9.7067 

0.51 

3.621 

22  54.2 

355  46 

9.8151 

0.65 

3.633 

22  54.5 

354  50 

9.9017 

0.80 

3.645 

22  54.7 

353  54 

n9.9738 

-0.94 

+3.657 

22  54.9 

352  58 

0.0355 

1.09 

3.669 

22  55.1 

352  1 

O.0894 

1.23 

3.681 

22  55.3 

351  5 

0.1372 

1.37 

3.693 

22  55.5 

350  9 

0.1801 

1.51 

3.705 

22  55.7 

349  12 

nO.2190 

-1.66 

+3.717 

22  55.8 

h 
3 
3 
3 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
1 
1 


m 

10.5 

6.5 

2.5 

56.5 

54.4 

50.4 
46.4 
42.4 
38.4 
34.5 

30.5 
26.6 
22.6 
18.7 
14.8 

10.9 

7.0 

3.1 

59.2 

55.3 


1  51.4 

1  47.6 

1  43.7 

1  39.9 

1  36.0 

1  33.2 

1  28.4 

1  24.6 

1  20.8 

1  17.0 

1  13J2 

1  9.4 

1  5.6 

1  1.8 

0  58.0 

0  54.3 

0  50.5 

0  46.7 

0  43.0 

0  39.2 

0  35.5 

0  31.7 

0  28.0 

0  24.2 

0  20.5 

0  16.7 

0  13.0 

0  9.3 

0  5.5 

0  1.8 

23  58.1 

23  54.3 

23  50.6 

23  46.8 

23  43.1 

23  39.3 

23  36.6 

23  31.9 

23  28.1 

23  24.3 

23  20.4 

23  16.8 
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FIXED  STABS,  18T7.0 


BESSEL'S  FORMULA  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DR.  PETERS^S  COEFFICIENTS,  AND  BESSEL^S  NOTATION. 

A  =  T  —  0.34245  Bin  ^  +  0.00410  sin  2  Q  —0.02519  lin  2  ©  +  0.00293  tin  (©  +  829  14'). 

B  =  —  9".2238  cos  ^  +  0".0895  cog  2  Q  —  0".5507  coi  2  Q  —  0".0092  cos  (©  +  280©  490- 

C  =  —  20".4451  cog  (J  cos  ©. 

D  =  —  20".4451  Bin  ©. 

E  =  —  0".0465  gin  ^  +  0".0014  gin  2  Q  —  0".0033  gin  2  ©. 

a  =  3-.07229  + 1-.33693  gin  atAuS. 
b  s=^  cog  a  tan  6, 
c  =^ cos  a  sec  d. 
d  ^=-^  gin  a  gee  6. 

a'  =»  20''.0540  cog  a. 

b'  s=  —  sin  a. 

e'  =  tan  o  cog  6  —  sin  a  sin  6. 

d'  =s  cos  a  sin  6. 

fi  =t  the  annual  proper  motion  in  right  ascension. 

fi'  =s  the  annual  proper  motion  in  declination. 

d 
r  =3  the  time  reckoned  from  Jan.  0 — .469,  (when  the  sun's  mean  longitude  is  280^,)  and 

expressed  in  fractional  parts  of  a  tropical  year. 

©  =  the  sun's  true  longitude. 

{1  SB  the  longitude  of  the  moon's  ascending  node. 

6)  SB  the  obliquity  of  the  ecliptic. 

a  ^  the  star's  mean  right  ascension  for  the  beginning  of  the  year. 
d  rs  the  star's  mean  declination  for  the  beginning  of  the  year. 

a'  as  the  star's  apparent  right  ascension  at  the  time  r. 
d'  as  the  star's  apparent  declination  at  the  time  r. 

a'— a  =  Aa  +B6  +Cc  +Dd  +E  +  rA«.  (in  time) 

d'— d  =  Aa'  +  BA'  +  Cc'+Dd'  +  r/.  (in  arc) 

The  following  formule  may  also  be  used  by  putting 

/s=46''.0843  A  +  E  »  3-.07229  A  +  ^£.  t  s=  C  tan  u. 

^  cos  G  s  20".0540  A.  A  sin  H  =  C. 

^sinGssB.  AcosHasD. 

a'-a=/+rA«  +  ^sin(G  +  a)^-^  +  A8in(H  +  a)^.  (in  time) 

d'  —  d  5=  r  ^'  +  ^  cos  (G  +  o)  +  *  cos  (H  +  o)  sin  d  +  »  cos  d.  (in  arc) 


// 


A  and  B  include  also  the  following  small  terms  of  nutation,  the  combined  Talues  of  which  in 
1877  are  given  in  Table  V.  of  the  Appendix. 

A  A  =  + .00025  sin  (2  0  —  ft)  +  .00009  sin  (2  r' —  ft). 
+  .00010  sin  2  (0  —  r' )  +  00005  cos  V. 

—  .00005 sin2  (0  —  ft)  +  .00004 sin  2r'. 

—  ,00011  sin  (3  0  — r). 


A  B  s=  4- 0.0067  cos  (2  0  —  ft). 

—  0.0027  cos  (3  0  —  r ). 
+  0.0024  cos  (2  r'— ft). 

—  0.0023  sin  r'. 
+  0.0008  Bin  2  r'. 


B^as  — 0''.0B85co8  2a 


Table  IV.  of  the  Appendix  contains  the  following  terms : 
^(^:=s— .00405  sin2([. 
^'  ^  =  +  .00135  sin  (  ^  —  r')- 
Tables  VI.  and  VII.  facilitate  finding  the  corresponding  reductions  of  Right  Ascensions  and 
Declinations.    In  these  terms : 

(I  ssthe  moon's  mean  longitude. 

r  =the  longitude  of  the  sun's  perigee. 

r':=the  longitude  of  the  moon'g  perigee. 

Other  terms,  which  become  sensible  for  stara  very  near  the  pole,  will  be  found  on  page  485. 
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MEAN  PLACES  FOB  1877.0.     (Jan.  0-.469,  Washington.) 


star's  Name. 


a  Andromedse  .     . 
y  Pegasi  {Algtn^ 

•  /?  Hydri  .... 
a  Cassiopese  .  • 
^Ceti      .... 

*  21  Cassiope®     .     . 

e  Piscium     .     .     . 

•  a  Ursce  Min.  (PoJotm) 
^^Ceti      .... 

•  38  Cassiopese     .     . 

y^  Piscium    .     .     . 
a  Eridani  (ilcAomor) 
o  Piscium    .     .     . 
/9  Arietis      .     .     . 

*  50  Cassiopese     .     . 

a  Arietis      .     .     . 
e^Ceti      .     .     .     . 

*  c  Cassiopese  .  . 
/'Ceti  .... 
aCeti      .... 


•  48  Cephei  (H.)  .     . 

C  Arietis  .  .  . 
Q  Persei  .... 
^  Persei  .... 
ly  Tauri  .... 

C  Persei  .... 
y^  Eridani  .  .  . 
7*  Tauri  .... 
€  Tauri  .... 
a  Tauri  {^AldtharaiC) 

•  9  Camelopardalis  . 
( Aurigs     .     .     . 

11  Orionis     .     .     . 
a  AurigsB  {Capella) 
^  Orionis  {Rigel)  . 

• 

i9  Tauri  .... 

•  Groombridge  966 
d  Orionis  .  .  . 
a  Leporis  .  .  . 
e  Orionis     .     .     . 

a  Columbee .  .  . 
a  Orionis     .     .     . 

•  99  Camelopardalis  (H.) 

^iGeminorum  .  . 
a  Argus  {Canopus) 

;<Geminorum  .  . 
a  Canis  Maj.  {Sirkut) 

•  51  Cephei  (H.)  .     . 

£  Canis  Majoris 
d  Canis  Majoris     , 


liagnitade. 


2 

3.2 
3 

var. 
2 

6 
4 
2 
3 
6 

4.3 

1 

4 
3.2 

4 

2 
4.5 

4 

3.4 
2.3 

6 

4.5 
2 
3 
3 

3 
3 

4 

4.3 
1 

4 
3 
5 
1 
1 

2 

6.7 
2 
3 
2 

2 

var. 

5.4 

3 

1 

2.3 

1 

5 
2.1 

2 


Bight  Ascension. 


m 


8 


0  2  1.911 
0  6  54.198 
0  19  15.391 
0  33  32.239 
0  37  24.834 

0  37  33.198 

0  56  33.641 

1  13  42.205 
1  17  52.529 
1  22  6.129 

1  24  54.121 
1  33  7.665 
1  38  54.045 
1  47  50.841 

1  52  57.842 

2  0  14.530 
2  6  28.850 
2  18  57.043 
2  36  55.703 

2  55  51.040 

3  4  46.682 
3  7  50.019 
3  15  32.868 
3  34  10.253 
3  40  10.473 

3  46  24.168 

3  52  17.457 

4  12  47.685 
4  21  26.124 
4  28  51.843 

4  41  49.844 
4  48  59.097 

4  57  32.549 

5  7  36.289 
5  8  37.622 

5  18  31.028 
5  23  17.603 
5  25  43.422 
5  27  18.407 
5  29  58.348 

5  35  11.784 

5  48  30.797 

6  5  17.170 
6  15  31.192 
6  21  13.392 

6  30  36.398 
6  39  43.644 
6  42  14.861 

6  53  47.595 

7  3  23.472 


An.  Variation 


+  *3.089 
3.084 
3.248 
3.368 
3.013 

-h  3.838 

3.110 

21.173 

2.997 

4.360 


+ 


+ 


+ 


+ 


+ 


3.200 
2.234 
3.163 
3.301 

4  988 

3.369 
3.170 
4.846 
3.103 
3.129 

7.363 
3.438 
4.250 
4.242 
3.555 

3.757 
2.796 
3.408 
3.496 
3.437 

5.917 
3.898 
3.425 
4.423 

2.881 

3.788 
7.992 
3.064 
2.646 
3.042 

2.173 
3.247 
6.619 
3.633 
1.330 


3.469 

2.645 

30.194 

2.359 

+  2.440 


Declination. 


An.  Variation. 


+28  24  41.49 
+ 14  29  59.64 
-77  56  52.72 
+55  51  44.65 
-18  39  42.91 

+74  18  53.22 

+  7  13  39.41 

+88  39  11.88 

-  8  49  5.53 
+69  37  50.30 

+  14  42  41.23 
-57  51  42.60 
+  8  32  16.89 
+20  12  22.58 
+71  49  28.12 

+22  52  48.44 

+  8  16    7.88 

+66  50  51.12 

+  2  42  59.48 

+  ^  36  21.63 

+77  16  45.86 
+20  35  15.44 
+49  25  17.24 
+47  23  31.75 
+23  43  23.89 

+31  30  59.83 

-13  51  33.62 

+  15  19  45.20 

+  18  54  22.41 

+  16  15  38.16 

+66  7  50.75 
+32  58  10.31 
+  15  13  52.55 
+45  52  14.01 

-  8  20  42.60 

+28  30  5.64 
+74  57  28.00 

-  0  23  30.68 
-17  54  41.40 

-  1  16  55.22 

-34  8  25.90 
+  7  22  57.00 
+69  21  34.46 
+22  34  29.88 
-52  37  44.98 

+  16  30  9.68 
-16  32  54.96 
+87  13  57.07 
-28  48  20.96 
-26  11  55.11 


n 


+ 19.91 
20.05 
20.25 
19.80 
19.83 

+  19.72 
19.48 
19.02 
18.71 
18.70 

+  18.71 
18.41 
18.26 
17.78 
17.66 

+ 17.22 
17.07 
16.46 
15.38 
14.35 

+  13.81 

'    13.63 

13.14 

11.86 

11.44 

+  11.01 

10.52 

9.04 

8.35 

7.60 


+ 


+ 
+ 


6.71 
6.10 
5.39 
4.12 
4.46 

3.43 
3.19 
2.97 

2.88 
2.62 

2.14 
1.02 
0.58 
1.47 
1.86 

2.70 
4.67 
3.72 
4.66 
5.44 


*  Giioompolar  Stars. 
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MEAN  PLACES  FOR  1877.0.     (Jan.  0-.469,  Washington.) 

star's  Name. 

Magnitude. 

Bight  AflCMision. 

AiuYariation. 

Dedinatioii. 

An.  Variation. 

^Gerninorum  .     .     . 

3.4  • 

h     m      8 

7  12  46.616 

+  3.590 

-1-22  12  26.06 

-  6iJ5 

*       Piazzi  vii.  67 .     .     . 

6 

7  18    4.042 

6.309 

+68  42  48.19 

6.77 

a  Geminor.  {Castor)  . 

2.1 

7  26  44.724 

3.838 

-f-32    9  22.90 

7.49 

a  Can.  Min.  {Procyon) 

1 

7  32  51.851 

3.146 

-h  5  32  19.03 

8.95, 

p  Greminor.  {Pollux)  . 

1.2 

7  37  47.276 

3.681 

+28  19  18.33 

8.34, 

1 

^  Geminorum  .     .     . 

5 

7  45  58.144 

+  3.683 

+27     4  57.16 

-  8.96' 

•    3UrsfiBMaioris(H.)  . 

6 

8    0  33.103 

6.063 

+68  49  59.49 

10.08, 

15  Argus  (e) .     .     .     . 

3 

8     2  18.438 

2.557 

-23  57    2.07 

10.13 

e  Hydrce      .... 

3.4 

8  40  15.751 

3.184 

+  6  52    8.91 

12.93 , 

t  Ursae  Majoris     .     . 

3 

8  50  46.706 

4.138 

+48  31  22.61 

13.86 

*  a^  UrsEB  Majoris      .     . 

5 

8  59  32.797 

+  5.371 

+67  37  52.90 

-14ii5 

K  Cancri      .... 

5 

9     1     5.021 

3.255 

+  11     9  44.35 

14.23 

c  Areus 

2 

9  13  47.758 

1.602 

-58  45  31.55 

14.93 

•    1  Diaconis(H.)     .     . 

4.5 

9  19  24.171 

9.097 

+81  52    3.26 

15.33 

a  Hydrse      .... 

2 

9  21  32.602 

2.949 

-  8    7  34.28 

15.41 

•  d  Ursae  Majoris      .     . 

5.4 

9  23  34.383 

+  5.421 

+70  22    8.55 

-15.51 

8  Ursae  Majoris      .     . 

3 

9  24  37.189 

4.048 

+52  14  11.95 

16.17 

e  Leonis      .... 

3 

9  38  52.058 

3.419 

+24  20  23.42 

16.38 

/i  Leonis      .... 

4 

9  45  45.896 

3.424 

+26  35    7.64 

16.76 

a  Leonis  {Regtdus)    . 

1.2 

10     1  49.256 

3.203 

+  12  34    4.56 

17.43 

*  32  Ursae  Majoris      .     . 

6 

10    9    4.888 

-h  4.434 

+65  43  14.43 

- 17.79 

^*  Leonis      .... 

2 

10  13  11.345 

3.316 

+20  27  48.03 

18.01 

•    9  Draconis  (H.)     .     . 

5.4 

10  24  35.633 

5.296 

+76  20  43.27 

18.37 

P  Leonis      .... 

4 

10  26  20.088 

3.165 

+  9  56  20.61 

18.40 

rj  Argus 

2 

10  40  17.532 

2.311 

-59    2  14.05 

18.76 

/Leonis      .... 

5 

10  42  47.450 

+  3.159 

+  11  11  45.13 

-18.93 

a  Ursae  Majoris     .     . 

2 

10  56    7.347 

3.756 

+62  24  51.91 

19.37 

d  Leonis      .... 

2.3 

11     7  33.967 

3.201 

+21  11  51.18 

19.65 

^Crateris    .... 

3.4 

11  13  11.553 

2.996 

-14    6  46.60 

19.44 

T  Leonis      .... 

5 

11  21  36.730 

3.088 

+  3  32    0.96 

19.79 

•    X  Draconis  .... 

3.4 

11  24    4.834 

+  3.635 

+70    0  33.30 

-19.86 

u  Leonis      .... 

5.4 

11  30  39.110 

3.072 

-  0    8  40.54 

19.84 

/9  Leonis      .... 

3 

11  42  47.104 

3.065 

+  15  15  35.68 

20.09 

X  Ursae  Majoris      .     . 

2.3 

11  47  21.224 

3.187 

+54  22  42.95 

20.02 

0  Virginis    .... 

4 

11  58  56.635 

3.059 

+  9  24  59.12 

20.00 

•    4  Draconis  (H.)     .     . 

5.4 

12     6  25.178 

+  2.901 

+78  17  57.56 

-20.05 

•  /9  Chamceleontis     .     . 

5 

12  11     9.345 

3.352 

-78  37  46.25 

20.04 

7)  Virginis    .... 

3.4 

12  13  36.822 

3.069 

+  0     1     1.56 

20.03 

a*  Crucis 

1 

12  19  45.566 

3.270 

-62  24  57.69 

19.92 

/5Corvi 

2.3 

12  27  55.711 

3.139 

-22  42  56.97 

19.94 

*    K  Draconis  .... 

3.4 

12  28  13.489 

-h  2.599 

+70  27  57.59 

-19.92 

♦32Camelop.(H.)(/oZZ.) 

5.4 

12  48  14.519 

0.366 

+84    4  51.74 

19.63 

12  Canuin  Venaticorum. 

3 

12  50  16.318 

2.817 

+38  58  59.34 

19.50! 

8  Virginis    .... 

4.5 

13     3  34.986 

3.102 

-  4  52  53.86 

19.30 

a  Virginis  ( Spica) 

1 

13  18  42.909 

3.153 

-10  31     6,40 

18.91 

C  Virginis    .... 

3.4 

13  28  25.602 

-h  3.053 

+  02    2.22 

-18.51 

7)  Ursae  Majoris      .     . 

2 

13  42  41.603 

2.374 

+49  55  39.76 

laiOj 

yj  Bootis 

3 

13  48  49.739 

2.858 

+ 19    0  55.23 

18.16 

^Centauri  .... 

1 

13  55     9.407 

4.168 

-59  46  43.18 

17.64 

•  ot  Draconis  .... 

3.4 

14     1     3.626 

-h   1.623 

+64  57  48.89 

- 17.36 

*  Circumpolar  Stan. 


FIXED  STARS,  1SK7. 


261 


MEAN  PLACES  FOR  1877.0.     (Jan.  0-.469,  Washington.) 


Star'B  Name. 


a  Bootis  (Arctitms) 
0  Bootis  .... 
5  Urs8B  Minoris     . 
c?  Centauri  .     .     . 
£  Bootis  .... 


a*  Librse  .  .  . 
•  p  UrssB  Minoris 

P  Bootis  .     .     . 

P  Libne  .  .  . 
11^  Bootis  .     .     . 


•  ^  Urs8B  Minoris  . 
a  Coronse  Borealis 
a  Serpentis .  .  . 
6  Serpentis .     .  . 

•  C  Urs8B  Minoris  . 

e  Coronse  Borealis 

d  Scorpii     .     .  . 

fi^  Scorpii     .     .  . 

•  Groombridge  2320 
d  Ophiuchi  .     .  . 

T  Hercuiis  .     .  . 
a  Scorpii  {Antares) 

yi  Draconis  .     .  . 

•  A  Draconis  .     .  . 

C  Ophiuchi  .     .  . 

•  a  TrianguliAustralis 
19  Hercuiis  .     .  . 

K  Ophiuchi  .     .  . 

d  Hercuiis  .     .  • 

•  e  UrSsB  Minoris  . 

c^  Hercuiis  .     .  . 

44  Ophiuchi  .     .  . 

P  Draconis  .     .  . 

a  Ophiuchi  .     .  . 

•  Of  Draconis  .     .  . 

fjL  Hercuiis  .     .  . 

•  ^1  Draconis  {fr.)  . 

Y  Draconis  .     .  . 

y^  Sagittarii  .     .  . 

(j}  Sagittarii  .     .  . 

•  d  Ursse  Minoris 

Ji  Serpentis .     .  . 

•  (t  Octantis    .     .  . 

1  Aquila^  (3  H.  Scuti) 
a  LyrsB  (  Vega) 

P  LyrsB   . 
<r  Sagittarii 
•50  Draconis 
C  Aquilse 
d  Sagittarii 


Magnitude, 


1 

4.3 

5.4 

1 

2.3 

2.3 

2 

3 

2 
4.3 

3 

2 

2.3 
3.4 
4.5 

4 
2.3 

2 
6.5 

3 

3.4 
1.2 
3.2 
5 
3.2 

2 

3 
3.4 

5 
4.5 

var. 

5 
3.2 

2 

5 

3.4 
4.5 
2.3 
3.4 
4 

4.5 

3 

6 
4.5 

1 

var. 
2.3 

6 

3 

5 


Bight  Aecensioii. 


Ail  Variation. 


h     m       8 

14  10  3.082 
14  21  0.530 
14  27  48.365 
14  31  16.503 
14  39  36.953 

14  44  4.550 

14  51  4.908 

14  57  18.768 

15  10  23.376 
15  19  50.699 

15  20  56.205 
15  29  28.833 
15  38  12.589 
15  44  41.151 
15  48  29.365 

15  52  29.840 
15  53  3.746 

15  58  17.175 

16  5  59.397 
16  7  54.030 

16  16  2.509 
16  21  52.094 
16  22  19.793 
16  28  13.961 
16  30  23.217 

16  35  39.550 
16  38  40.771 
16  51  50.747 
16  57  3.774 

16  58  38.161 

17  9  2.347 
17  18  51.555 
17  27  39.180 
17  29  13.483 
17  37  40.410 

17  41  38.702 
17  44  7.721 
17  53  45.158 

17  57  54  429 

18  6  24.443 

18  12  0.469 
18  14  56.644 
18  19  1.388 
18  28  30.755 
18  32  46.433 

18  45  32.312 

18  47  38.286 

18  50  19.819 

18  59  45.314 

19  10  26.232 


-h  2.735 
-h  2.044 

-  0.205 
-h  4.037 
-h  2.622 

-h  3.307 

-  0.244 
+  2.260 
+  3.221 
+  2.267 

-  0.143 
+  2.539 
-h  2.951 
+  2.987 

-  2.276 

-h  2.485 
+  3.537 
+  3.478 
+  0.135 
+  3.138 

-h  1.798 
+  3.669 
-h  0.805 

-  0.140 
+  3.298 

+  6.289 
-h  2.055 
+  2.835 
-h  2.209 

-  6.370 

-h  2.734 
-h  3.659 
-h  1.351 
+  2.782 

-  0.355 

+  2.345 

-  1.081 
+  1.393 
+  3.853 
+  3.586 

- 19.428 
+  3.100 
-h  108.564 
+  3.264 
+  2.032 


+ 


2.214 
3.723 
1.902 
2.755 
3.513 


Declination. 


-1-19  49  26.34 
+52  25  12.12 
+76  14  32.31 
-60  19  24.71 
+27  35  38.02 

-15  31  44.87 
+74  39  27.84 
+40  52  35.84 
-  8  55  38.57 
+37  48  34.68 

+72  16  18.53 
+27  7  48.05 
+  6  48  51.00 
+  4  50  58.11 
+78  10  19.11 


+27  14 
-22  16 
-19  28 
+68  8 
-  3  22 


8.08 
9.78 
1.27 
3.45 
32.67 


+46  36  25.61 

-26  9  25.25 

+61  47  34.66 

+69  2     3.11 

-10  18  57.11 

-68  47  55.35 

+  39  9  27.28 

+  9  34     5.17 

+  33  44  52.42 

+82  14  12.18 

+  14  31  56.07 

-24  3  34.16 

+52  23  34.67 

+  12  39    4.74 

+68  48  50.64 

+27  47  39.01 

+72  12  31.51 

+51  30  14.27 

-30  25  24.52 

-21  5  19.87 

+86  36  29.65 

-  9  55  43.32 
-89  16  35.10 

-  8  19  40.93 
+38  40  12.92 

+33  13  15.63 

-26  26  49.73 

+75  17  15.35 

+ 13  40  56.30 

-19  10    8.39 


Aii.Yariation. 


+ 


+ 


18.88 
16.77 
16.05 
15.01 
15.35 

15.19 
14.75 
14.39 
13.53 
12.80 

12.79 
12.32 
11.57 
11.08 
10.89 

10.62 

10.54 

10.17 

9.50 

9.55 

8.76 
8.35 
8.22 

7.78 
7.60 

7.29 
7.03 
5.85 
5.40 
5.30 

4.38 
3.66 
2.82 
2.90 
1.66 

2.33 
1.65 
0.59 
0.40 
0.57 

1.09 
0.64 
1.66 
2.18 
3.15 

3.95 
4.08 
4.42 
5.08 
6.11 
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Star'g  Name. 

Magnitude. 

Right  AsceBsion. 

An.yariati(ni. 

DeclinatioD. 

AiuYariationJ 

1 

*    d  Draconis .... 

3 

Ii     m      8 

19  12  31.336 

+  d!032 

+67  26  4L99 

+  6.31. 

*    T  Draconis .... 

5 

19  17  54.497 

-   1.110 

+73    7  34.94 

6.78 

^Aquilae     .... 

3.4 

19  19  17.731 

+  3.024 

+  2  52  16.74 

6.90 

K  Aquilse     .... 

5 

19  30  16.383 

+  3.230 

-  7  17  55.73 

7.72! 

y  Aquilee     .... 

3 

19  40  24.703 

-h  2.853 

+  10  18  54.07 

8.521 

a  Aquiloe  (Altair)     . 

1.2 

19  44  46.885 

+  2.928 

+  8  32  41.93 

+  9.23' 

•    X  Ursae  Minoris     .     . 

6.7 

19  47  15.836 

-61.248 

+88  56    9.15 

9.04' 

•     e  Draconis .... 

4 

19  48  34.751 

-  0.174 

+69  57  15.27 

9.14 

fi  AquiloB     .... 

4 

19  49  16.244 

+  2.947 

+  66    3.95 

8.73 

r  Aquilae     .... 

6.5 

19  58    ^7.866 

-h  2.934 

+  6  55  56.70 

9.911 

1 

a*Capricorni    .     .     . 

3.4 

20  11  13.701 

+  3.332 

- 12  55  27.96 

+ 10.88 , 

•    K  Cephei     .... 

4.5 

20  12  59.831 

-   1.903 

+77  20  23.14 

11.00, 

oPavonis    .... 

2 

20  15  64.740 

-h  4.791 

-57    7  35.50 

11.18 

t:  Capricorni    .     .     . 

5 

20  20  16.746 

+  3.441 

-18  36  47.45 

11.49 

£  Delphini  .... 

4 

20  27  20.153 

+  2.866 

+  10  53  11.60 

12.01 

•       Groombridge  3241  . 

6.7 

20  30  31.468 

-  0.212 

+72     6  53.77 

+ 12.22 . 

a  Cygni 

2.1 

20  37  14.324 

+  2.044 

+44  50  29.57 

12.71 

jjL  Aquarii    .... 

5.4 

20  46     1.056 

-h  3.240 

-  9  26  35.55 

13.27' 

V  Cygni 

4 

20  52  35.250 

+  2.234 

+40  41  41.28 

13.73 1 

•       12  Year  Cat.  1879   . 

6 

20  53     6.547 

-  2.512 

+80    5  22.92 

13.70 

61  Cygni  (pr.) .     .     . 

5.6 

21     1  23.109 

+  2.688 

+38    8  44.28 

+ 17.52 ' 

C  Cygni 

3 

21     7  42.079 

2.550 

+29  43  24.17 

14.59 

cr  Cephei     .... 

3.2 

21  15  38.577 

1.437 

+62    3  51.78 

15.11! 

1  Pegasi      .... 

4.5 

21  16  23.958 

2.774 

+  19  16  46.47 

15.25 

1 

/9  Aquarii    .... 

3 

21  25    4.982 

3.164 

-  6    6  39.39 

15.66 

♦    y?  Cephei     .... 

3 

21  27     3.956 

+  0.798 

+70     1  14.06 

+  15.71 

^Aquarii    .... 

5,4 

21  31  12.154 

3.198 

-  8  24  16.56 

15.96 

e  Pegasi      .... 

2.3 

21  38    8.715 

2.948 

+  9  18  43.71 

16.35 

♦  11  Cephei     .... 

5 

21  40    6.892 

0.905 

+70  44  42.05 

16.51 

/£  Capricorni    .     .     . 

5 

21  46  35.331 

3.279 

-14    7  45.57 

•  16.78 

•  79  Draconis .... 

6.7 

21  51  20.121 

+  0.735 

+73    7  13.15 

+  16.97 

a  Aquarii    .... 

3 

21  59  27.947 

3.084 

-  0  54  59.32 

17.34 

aGruis 

2 

22    0  28.436 

3.811 

-47  33  19.60 

17.21 

^Aquarii    .... 

4.5 

22  10  20.531 

3.170 

-  8  23  41.49 

17.80 

n  Aquarii    .... 

5.4 

22  18  59.700 

3.066 

+  0  45  14.38 

18.14 

fj  Aquarii    .... 

4.3 

22  29    2.103 

+  3.083 

-  0  45    2.63 

+ 18.45 

*326  Cephei  (B.)  .     .     . 

5.6 

22  30    6.506 

1.081 

+75  35  32.94 

18.52 

C  Pegasi     .... 

3.4 

22  35  19.591 

2.988 

+  10  11  24.38 

18.71 

•     t  Cephei     .... 

4.3 

22  45  18.235 

2.119 

+65  33  13.04 

18.86 

^Aquarii    .... 

4 

22  46  11.740 

3.131 

-  8  13  59.96 

19.07 

a  F\s.Au3.(FomalhaiU] 
a  Pegasi  (JtforiErci^)    . 

1       1.2 

22  50  51.034 

+  3.328 

-30  16  24.23 

+  18.99 

2 

22  58  38.073 

2.984 

+  14  32  38.93 

19.32 

*    0  Cephei     .... 

6.5 

23  13  34.926 

2.439 

+67  26  17.90 

19.62 

^Piscium   .... 

4.5 

23  21  43.703 

3.041 

+  5  42  14.17 

19.75 

I  Piscium   .... 

4.5 

23  33  37.497 

3.085 

+  4  57  35.85 

19.48 

♦    7*  Cephei     .... 

3.4 

23  34  18.622 

+  2.406 

+76  56  45.30 

+20.08 

*       Groombridge  4163. 

7 

23  48  52.033 

2.854 

+73  43  32.28 

20.00 

ctf  Piscium  .... 

4 

23  52  59.753 

+  3.078 

+  6  10  57.22 

+ 19.95 

*  Ciiovmpolar  Stan. 
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APPARENT  PLACES  OF 

a  URSiE  MINORIS,  (Polaris,)  FOR  THE  UPPER  TRANSIT 

• 

AT  WASHINGTON. 

• 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Bate 

Mean 
Solar 

Mean 
Solar 
Data. 

Mean 
Solar 
DatA. 

■A'tBlW* 

Bight 

Afloen- 

don. 

Declina- 
tion 
JToitA. 

Ai^lM^* 

Bight 

As^- 

don. 

Declina- 
tion 
North, 

JL^mn^j% 

Bight 

Ascen* 

don. 

Declina- 
tion 
Korth, 

A/Vlw* 

Bight 

Aacen- 

don. 

Declina- 
tion 
If<nih, 

h    m 

1  13 

+88  39 

h    m 

1  12 

+88  39 

h    m 

1  12 

+88  39 

h    m 

1  12 

+88  39 

0.3 

30.85 

// 
36.6 

1.2 

B 

61.87 

// 
36.9 

1.1 

41.56 

32.«0 

1.0 

32.17 

23.1 

1.3 

29.90 

36.8 

2.2 

61.00 

36.8 

2.1 

41.02 

31.7 

2.0 

32.24 

22.8 

3.3 

28.91 

36.9 

3.2 

60.19 

36.6 

3.1 

40.54 

31.5 

3.0 

32.31 

22.5 

3.3 

27.92 

37.0 

4.2 

59.42 

36.5 

4.1 

40.11 

31.2 

4.0 

32.35 

22.2 

4.3 

26.95 

37.1 

5.2 

58.69 

36.3 

5:1 

39.71 

30.9 

5.0 

32.37 

21.9 

5.3 

26.01 

37.1 

6.2 

57.98 

36.2 

6.1 

39.31 

30.6 

6.0 

32.36 

21.6 

6.2 

25.11 

37.2 

7.2 

57.26 

36.1 

7.1 

38.91 

30.4 

7.0 

32.33 

21.4 

7.2 

24.25 

37.2 

8.2 

56.51 

36.0 

8.1 

38.49 

30.2 

8.0 

32.28 

21.1 

8.2 

23.43 

37.3 

9.2 

55.72 

35.9 

9.1 

38.03 

29.9 

9.0 

32.25 

20.8 

9.2 

22.63 

37.3 

10.2 

54.90 

35.8 

10.1 

37.54 

29.7 

10.0 

32.26 

20.4 

10.2 

21.63 

37.4 

11.2 

54.05 

35.7 

11.1 

37.04 

29.4 

11.0 

32.33 

20.1 

11.2 

21.01 

37.4 

J2.2 

53.16 

35.5 

12.1 

36.52 

29.1 

12.0 

32.46 

19.7 

12.2 

20.15 

37.5 

13.1 

62.28 

35.3 

13.1 

36.02 

28.9 

13.0 

32.66 

19.4 

13.2 

19.23 

37.5 

14.1 

51.44 

35.1 

14.1 

35.57 

28.5 

14.0 

32.92 

19.1 

14.2 

18.27 

37.6 

15.1 

50.64 

34.9 

15.1 

35.19 

28.2 

15.0 

33.22 

18.8 

15.2 

17.27 

37.6 

16.1 

49.89 

34.7 

16.1 

34.88 

27.9 

16.0 

33.54 

18.5 

16i2 

16.25 

37.6 

17.1 

49.20 

34.5 

17.1 

34.64 

27.6 

17.0 

33.65 

18.2 

17.2 

15.23 

37.6 

18.1 

48.58 

34.3 

18.1 

34.45 

27.3 

18.0 

34.13 

18.0 

18.2 

14.24 

37.6 

19.1 

48.00 

34.1 

19.1 

34.28 

27.0 

19.0 

34.39 

17.7 

19.2 

13.28 

37.5 

20.1 

47.43 

33.9 

20.1 

34.12 

26.7 

20.0 

34.61 

17.5 

20.2 

12.38 

37.5 

21.1 

46.85 

33.7 

21.0 

33.94 

26.4 

21.0 

34.81 

17.2 

21J3 

11.53 

37.4 

22.1 

46.25 

33.5 

22.0 

33.74 

26.2 

22.0 

35.01 

16.9 

22.2 

10.73 

37.4 

23.1 

45.62 

33.4 

23.0 

33.51 

25.9 

23.0 

35.23 

16.6 

23.2 

9.95 

37.4 

24.1 

44.95 

33.2 

24.0 

33.25 

25.6 

24.0 

35.49 

16.3 

24.2 

9.17 

37.3 

25.1 

44.25 

33.0 

25.0 

32.96 

25.4 

25.0 

35.81 

16.0 

25J3 

8.37 

37.3 

26.1 

43.53 

32.8 

26.0 

32.72 

25.1 

25.9 

36.19 

15.7 

26.2 

7.52 

37.3 

27.1 

42.82 

32.5 

27.0 

32.48 

24.7 

26.9 

36.64 

15.4 

27.2 

6.63 

37.3 

28.1 

42.16 

32.3 

28.0 

32.29 

24.4 

27.9 

37.14 

15.1 

28.2 

5.70 

37.2 

29.1 

41.56 

32.0 

29.0 

32.17 

24.1 

28.9 

37.66 

14.8 

29.2 

4.73 

37.2 

30.1 

41.02 

31.7 

30.0 

32.12 

23.7 

29.9 

38.19 

14.6 

30.2 

3.76 

37.1 

31.1 

40.54 

31.5 

31.0 

32.13 

23.4 

30.9 

38.70 

14.4 

31.2 

2.80 

37.0 

32.1 

40.11 

31.2 

32.0 

32.17 

23.1 

31.9 

39.18 

14.1 
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APPARENT  PLACES  OF 

a  URSiE  JVIINORIS,  (Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

m 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date 

Mean 
Solar 
Date 

Mean 
Solar 
Date 

A^CWV^r* 

Bight 

Ascou- 

Bion. 

Declina- 
tion 
North. 

^^t\%n^m 

Bight 

Ascen- 

8iou. 

Declina- 
tion 
North, 

J^OIVl^* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

^L^c*w« 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     ni 

1  12 

+88  39 

b    m 

1  12 

+88  39 

h     m 

1  13 

+88  39 

li     m 

1  13 

+88  39: 

1.9 

8 

39.18 

// 
14.1 

1.8 

8 

59.41 

8.1 

1.8 

8 

26.26 

// 
6.7 

1.7 

55.11 

10.3 

2.9 

39.62 

13.9 

2.8 

60.12 

8.0 

2.8 

27.19 

6.7 

2.7 

56.09 

10.5 

3.9 

40.04 

13.7 

3.8 

60.87 

7.8 

3.8 

28.17 

6.7 

3.7 

57.06 

10.8 

4.9 

40.44 

13.5 

4.8 

61.66 

7.7 

4.8 

29.20 

6.7 

4.7 

57.99 

11.0 

5.9 

40.84 

13.2 

5.8 

62.51 

7.6 

5.8 

30.26 

6.8 

5.7 

58.87 

11.3 

6.9 

41.27 

12.9 

6.8 

63.42 

7.4 

6.8 

31.32 

6.9 

6.7 

59.69 

11.5 

7.9 

41.74 

12.6 

7.8 

64.38 

7.3 

7.7 

32.37 

7.0 

7.7 

60.46 

11.8 

8.9 

42.27 

12.4 

8.8 

65.36 

7.2 

8.7 

33.38 

7.1 

8.7 

61.19 

12.0 

9.9 

42.87 

12.1 

9.8 

66.34 

7.1 

9.7 

34.34 

7.2 

9.7 

61.90 

12.3 

10.9 

43.53 

11.8 

10.8 

67.31 

7.1 

10.7 

35.25 

7.3 

10.7 

62.62 

12.5 

11.9 

44.23 

11.6 

11.8 

68.24 

7.1 

11.7 

36.11 

7.4 

11.7 

63.37 

12.7 

12.9 

44.95 

11.4 

12.8 

69.11 

7.0 

12.7 

36.95 

7.5 

12.7 

64.16 

12.9 

13.9 

45.67 

11.2 

13.8 

69.95 

7.0 

13.7 

37.70 

7.6 

13.6 

64.99 

13.1 

14.9 

46.37 

11.0 

14.8 

70.76 

7.0 

14.7 

38.64 

7.7 

14.6 

65.85 

13.4 

15.9 

47.04 

10.9 

15.8 

71.56 

6.9 

15.7 

39.54 

7.8 

15.6 

66.72 

13.6 

16.9 

47.67 

10.7 

16.8 

72.37 

6.9 

16.7 

40.49 

7.9 

16.6 

67.59 

13.9 

• 

17.9 

48.27 

10.5 

17.8 

73.21 

6.8 

17.7 

41.48 

8.0 

17.6 

68.44 

14.1 

18.9 

48.85 

10.4 

18.8 

74.11 

6.7 

18.7 

42.50 

8.1 

18.6 

69.24 

14.4 

19.9 

49.44 

10.2 

19.8 

75.07 

6.7 

19.7 

43.53 

8.2 

19.6 

69.99 

14.8 

20.9 

50.06 

10.0 

20.8 

76.07 

6.6 

20.7 

44.55 

8.4 

20.6 

70.68 

15.1 

21.9 

50.72 

9.8 

21.8 

77.09 

6.6 

21.7 

45.55 

8.5 

21.6 

71.32 

15.3 

22.9 

51.44 

9.6 

22.8 

78.12 

6.5 

22.7 

46.50 

8.7 

22.6 

71.92 

15.6 

23.9 

52.21 

9.4 

23.8 

79.14 

6.6 

23.7 

47.40 

8.9 

23.6 

72.50 

15.9 

24.9 

53.04 

9.2 

24.8 

80.14 

6.6 

24.7 

48.25 

9.1 

24.6 

73.10 

16.2 

25.9 

53.90 

9.0 

25.8 

81.10 

6.6 

25.7 

49.06 

9.2 

25.6 

73.73 

16.4 

26.9 

54.77 

8.8 

26.8 

82.01 

6.6 

26.7 

49.85 

9.4 

26.6 

74.40 

16.7 

27.9 

55.63 

8.7 

27.8 

82.87 

6.7 

27.7 

50.64 

9.6 

27.6 

75.12 

17.0 

28.9 

56.46 

8.6 

28.8 

83.71 

6.7 

28.7 

51.45 

9.7 

28.6 

75.87 

17.3 

29.9 

57.25 

8.5 

29.8 

84.54 

6.7 

29.7 

52.30 

9.9 

29.6 

76.63 

17.6 

30.9 

58.00 

8.4 

30.8 

85.38 

6.7 

30.7 

53.20 

10.0 

30.6 

77.38 

17.9  ! 

31.9 

58.71 

8.3 

31.8 

86.26 

6.7 

31.7 

54.14 

10.2 

31.6 

78.10 

18.2; 

32.8 

59.41 

8.1 

32.8 

87.19 

6.7 

32.7 

55.11 

10.3 

32.6 

78.77 

18.6 
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APPARENT  PLACES  OF  < 

Dt  URS^  MINORIS,  (FolarU,)  FOR  THE  UPPER  TRANSIT 

1 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

• 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 

Mean 
Solar 
I^te 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

1 

A^iVl^T* 

Right 
Ascen- 
sion. 

Denlina- 
«    tion 
Ifarth, 

^L^t9VV* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Ai^nv^* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

JL/CwVt^t 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

1  14 

+88  39 

h    m 

1  14 

+88  39 

h     m 

1  14 

+88  39 

h    m 

1  13 

+88  39 

1.6 

B 

18.77 

18.6 

1.5 

31.86 

1/ 
29.4 

1.4 

32.50 

It 
41.3 

1.3 

80.39 

// 
51.1 

3.6 

19.38 

18.9 

2.5 

32.01 

29.8 

2.4 

32.28 

41.5 

2.3 

79.87 

51.4 

3.6 

19.93 

19.3 

3.5 

32.14 

30.2 

3.4 

32.09 

41.9 

3.3 

79.35 

51.6 

4.6 

20.43 

19.7 

4.5 

32.27 

30.6 

4.4 

31.93 

42.3 

4.3 

78.81 

51.9 

5.6 

20.90 

20.0 

5.5 

32.41 

30.9 

5.4 

31.78 

42.7 

5.3 

78.24 

52.2 

6^6 

21.36 

20.3 

6.5 

32.59 

31.3 

6.4 

31.62 

43.0 

6.3 

77.62 

52.5 

7.6 

21.84 

20.7 

7.5 

32.82 

31.6 

7.4 

31.44 

43.4 

7.3 

76.94 

52.7 

8.6 

22.35 

21.0 

8.5 

33.07 

32.0 

8.4 

31.22 

43.7 

8.3 

76.19 

52.9 

9.6 

22.90 

21.3 

9.5 

33.32 

32.4 

9.4 

30.94 

44.1 

9.3 

75.40 

53.1 

10.6 

23.48 

21.6 

10.5 

33.55 

38.7 

10.4 

30.59 

44.5 

10.3 

74.58 

53.4 

11.6 

24.08 

21.9 

11.5 

33.75 

33.1 

11.4 

30.18 

44.9 

11.3 

73.76 

53.6 

13.6 

24.68 

22.3 

12.5 

33.90 

33.6 

12.4 

29.72 

45.2 

12.3 

72.96 

53.9 

13.6 

25.26 

22.6 

13.5 

33.99 

34.0 

13.4 

29.24 

45.6 

13.3 

72.19 

54.1 

14.6 

25.80 

33.0 

14.5 

34.01 

34.4 

14.4 

28.77 

45.9 

14,3 

71.46 

54.3 

15.6 

26.29 

23.4 

15.5 

33.98 

34.8 

15.4 

28.32 

46.2 

15.3 

70.77 

54.5 

16.6 

26.72 

23.8 

16.5 

33.91 

35.2 

16.4 

27.90 

46.5 

16.3 

70.11 

54.7 

17.6 

27.09 

24.2 

17.5 

33.82 

35.6 

17.4 

27.52 

46.8 

17.3 

69.46 

54.9 

18.6 

27.42 

24.5 

18.5 

33.75 

35.9 

18.4 

27.17 

47.1 

18.3 

68.78 

55.1 

19.5 

27,72 

24.9 

19.5 

33.71 

36.3 

19.4 

26.84 

47.4 

19.3 

68.06 

55.3  , 

20.5 

28.Q1 

25.2 

20.5 

33.70 

36.6 

20.4 

26.50 

47.7 

20.3 

67.29 

55.5 

21.5 

28.32 

25.6 

21.5 

33.73 

36.9 

21.4 

26.13 

48.1 

21.3 

66.47 

55.7 

22.5 

28.66 

25.9 

22.5 

33.79 

37.4 

22.4 

25.70 

48.4 

22.3 

65.60 

55.9 

23.5 

29.06 

26.3 

23.5 

33.85 

37.7 

23.4 

25.21 

48.8 

23.3 

64.69 

56.1 

24.5 

29.48 

,    26.6 

24.5 

33.88 

38.1 

24.4 

24.66 

49.1 

24.3 

63.75 

56.3 

25.5 

29.92 

26.9 

25.4 

33.88 

38.5 

25.4 

24.06 

49.5 

25.3 

62.82 

56.4 

26.5 

30.36 

27.3 

26.4 

33.82 

38.9 

26.4 

2;).42 

49.8 

26.3 

61.92 

56.5 

27.5 

30.78 

27.7 

27.4 

33.70 

39.4 

27.4 

22.77 

50.1 

27.3 

61.06 

56.6 

28.5 

31.14 

28.1 

28.4 

• 

33.52 

39.8 

28.4 

22.13 

50.3 

28.3 

60.24 

56.7 

29.5 

31.44 

28.6, 

29.4 

33.28 

40.2 

29.4 

21.51 

50.6 

29.3 

59.46 

56.8  1 

30.5 

31.68 

29.0 

"  30.4 

33.02 

40.6 

30.4 

20.93 

50.9 

30.3 

58.71 

57.0 

31.5 

31.86 

29.4 

31.4 

32.75 

40.9 

31.3 

20.39 

51.1 

31.3 

57.96 

57.1 

32.5 

32.01 

29.8 

32.4 

32.50 

41.3 

32.3 

19.87 

51.4 

32.3 

57.18 

57.2  1 
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APPARENT  PLACES  OF  51  CEPHE] 

1  (Hn.j 

)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 

Tiajj* 

Mean 
Solar 
Date 

Mean 

Solar 

Date 

Mean 
Solar 
Date. 

A^UM^. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Iforth, 

^^CWva 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Ai'BwW* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

M^m%^9m 

Right 
Ascen- 
sion. 

Deidina. 

tion 
NorUi, 

h    m 

642 

+87  14 

h    m 

6  42 

+87  14 

h    m 

642 

+87  14 

h    m 

642 

+87  14 

0.5 

48.37 

// 
4.5 

1.4 

47.18 

// 
14.5 

1.3 

39.41 

20.9 

1.2 

26.76 

23.0 

1.5 

48.52 

4.9 

2.4 

46.95 

14.8 

2.3 

39.00 

21.1 

2.2 

26.36 

23.0 

2.5 

48.62 

5.2 

3.4 

46.72 

15.1 

3.3 

38.59 

21.2 

3.2 

25.98 

22.9 

3.5 

48.69 

5.6 

4.4 

46.49 

15.3 

4.3 

38.19 

21.3 

4.2 

25.61 

22.9 

4.5 

48.74 

5.9 

5.4 

46.27 

15.5 

5.3 

37.81 

21.4 

5.2 

25.25 

22.8 

5.5 

48.76 

6.2 

6.4 

46.07 

15.8 

6.3 

37.46 

21.5 

6.2 

24.88 

22.8 

6.5 

48.76 

6.5 

7.4 

45.88 

16.0 

7.3 

37.12 

21.6 

7.2 

24.48 

22.6 

7.5 

48.77 

6.8 

8.4 

45.69 

16.3 

8.3 

36.78 

21.7 

8.2 

24.06 

22.8 

8.5 

48.79 

7.1 

9.4 

45.50 

16.5 

9.3 

36.43 

21.9 

9.2 

23.63 

22.7 

9.5 

48.82 

7.4 

10.4 

45.30 

16.8 

10.3 

36.07 

22.0 

10.2 

23.19 

22.7 

10.5 

48.86 

7.7 

11.4 

45.07 

17.1 

11.3 

35.69 

22.2 

11.2 

22.74 

22.6 

11.5 

48.91 

8.0 

12.4 

44.82 

17.4 

12.3 

35.28 

22.3 

12.2 

22.30 

22.5 

12.5 

48.96 

8.3 

13.4 

44.53 

17.7 

13.3 

34.83 

22.4 

13J2 

21.87 

22.4 

13.5 

49.00 

8.6 

14.4 

44.21 

17.9 

14.3 

34.36 

22.5 

14.2 

21.46 

22.3 

14.5 

49.02 

9.0 

15.4 

43.87 

18.2 

15.3 

33.69 

22.6 

15.2 

21.07 

22.1 

15.5 

49.01 

9.3 

16.4 

43.53 

18.4 

16.3 

33.43 

22.7 

16.2 

20.71 

22.0 

16.4 

48.96 

9.7 

17.4 

43.19 

18.6 

17.3 

32.98 

22.7 

17.2 

20.36 

21.9 

17.4 

48.88 

10.0 

18.4 

42.86 

18.8 

18.3 

32.55 

22.8 

18.2 

20.02 

21.7 

18.4 

48.78 

10.4 

19.4 

42.55 

18.9 

19.3 

32.16 

22.8 

19.2 

19.68 

21.6 

19.4 

48.66 

10.7 

20.4 

42.27 

19.1 

20.3 

31.79 

22.8 

20.2 

19.36 

21.5 

20.4 

48.53 

11.0 

21.4 

42.01 

19.3 

21.3 

31.43 

22.8 

21.2 

19.01 

21.3 

21.4 

48.41 

11.3 

22.3 

41.75^ 

19.5 

22.3 

31.07 

22.9 

22.2 

18.65 

21 J2 

22.4 

48.31 

11.5 

23.3 

41.49 

19.7 

23.3 

30.70 

22.9 

23.2 

18.27 

21.1 

23.4 

48.22 

11.8 

24.3 

41.22 

19.9 

24.3 

30.32 

23.0 

24.2 

,17.87 

21.0 

24.4 

48.16 

12.1 

25.3 

40.91 

20.1 

25.3 

29.9d 

23.1 

25.2 

17.46 

20.8 

25.4 

48.11 

12.3 

26.3 

40.57 

20.3 

26.3 

29.50 

23.1 

26.2 

17.06 

20.6 

26.4 

48.05 

12.6 

27.3 

40.20 

20.5 

27.3 

29.05 

23.2 

27.2 

16.67 

20.5 

27.4 

47.98 

13.0 

28.3 

39.81 

20.7 

28.3 

28.58 

23J3 

26.2 

16.31 

20.3 

28.4 

47.89 

13.3 

29.3 

39.41 

20.9 

29.3 

28.11 

23.2 

29.2 

15.98 

20.1 

29.4 

47.76 

13.6 

30.3 

39.00 

21.1 

30.3 

27.64- 

23.1 

30.2 

15.67 

19.9 

30.4 

47.59 

13.9 

31.3 

38.59 

21.2 

31.2 

27.19 

23.1 

31.2 

15.39 

19.6 

31.4 

47.40 

14.2 

32.3 

38.19 

21.3 

32.2 

26.76 

23.0 

32.2 

15.12 

19.4 
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APPARENT  PLACES  OF  51 

CEPHEI,  (Met., 

)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Data. 

MAan 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

A^Wv* 

Right 

Aaoen- 

slon. 

Dedinar 

tion 
ITorth. 

ja^cvvvT* 

Right 

ABcen- 

aion. 

Declina- 
tion 
Nifrth, 

jm-^wmw 

Right 

A8oen> 

don. 

Declina- 
tion 
North, 

Ai'WVva 

Right 
Ascen- 
sion. 

Declina- 
tion 
Jforth, 

h    m 

6  42 

+87  14 

h    m 

6  42 

O           / 

+87  14 

h    m 

642 

+87  13 

h    m 

642 

467  13 

1.2 

15.39 

19.6 

1.1 

8.52 

12.2 

1.0 

8.44 

62.9 

1.9 

15.58 

53.4 

2.2 

15.12 

19.4 

2.1 

8.40 

11.9 

2.0 

8.50 

62.6 

2.9 

15.94 

53.0 

3.2 

14.86 

19.2 

3.1 

8.26 

11.7 

3.0 

8.57 

62.3 

3.9 

16.32 

52.7 

4.2 

14.58 

19.1 

4.1 

8.11 

11.4 

4.0 

8.65 

62.0 

4.9 

16.73 

52.5 

5.2 

14.28 

18.9 

5.1 

7.96 

11.1 

5.0 

8.76 

61.6 

5.9 

17.15 

52.2 

6.1 

13.95 

18.8 

6.1 

7.82 

10.8 

6.0 

8.91 

61.3 

6.9 

17.57 

52.0 

7.1 

13.61 

18.6 

7.1 

7.70 

10.5 

7.0 

9.09 

60.9 

7.9 

17.98 

51.7 

ai 

13.26 

18.4 

8.1 

7.62 

10.1 

8.0 

9.30 

60.6 

8.9 

18.37 

51.5 

9.1 

12.93 

18.2 

9.1 

7.57 

9.8 

9.0 

9.53 

60.3 

9.9 

18.74 

51.3 

10.1 

12.61 

18.0 

10.1 

7.56 

9.4 

10.0 

9.77 

60.0 

10.9 

19.09 

51.1 

11.1 

12.31 

17.7 

11.1 

7.57 

9.1 

11.0 

10.00 

59.7 

11.9 

19.43 

50.9 

12.1 

12.04 

17.4 

12.0 

7.59 

8.8 

12.0 

10.23 

59.4 

12.9 

19.78 

50.6 

13.1 

11.81 

17.1 

13.0 

7.62 

8.5 

13.0 

10.44 

59.1 

13.9 

20.14 

50.4 

14.1 

11.61 

16.8 

14.0 

7.66 

8.2 

14.0 

10.63 

58.9 

14.9 

20.52 

50.1 

15.1 

11.43 

16.6 

15.0 

7.68 

7.9 

15.0 

10.80 

58.6 

15.9 

20.93 

49.8 

16.1 

11.26 

16.4 

16.0 

7.67 

7.6 

16.0 

10.97 

58.3 

16.9 

21.36 

49.6 

17.1 

11.08 

16.2 

17.0 

7.64 

7.3 

17.0 

11.15 

58.0 

17.9 

21.81 

49.3 

18.1 

10.89 

16.0 

18.0 

7.61 

7.0 

17.9 

11.35 

57.6 

18.9 

22.28 

49.1 

19.1 

10.69 

15.8 

19.0 

7.58 

6.7 

18.9 

11.57 

57.3 

19.9 

22.76 

48.9 

20.1 

10.47 

15.6 

20.0 

7.56 

6.4 

19.9 

11.83 

57.0 

20.9 

23.23 

48.7 

21.1 

10.23 

15.3 

21.0 

7.56 

6.1 

20.9 

12.11 

56.6 

21.9 

23.69 

48.6 

22.1 

9.U0 

15.1 

22.0 

7.59 

5.7 

21.9 

12.42 

56.3 

22.9 

24.13 

48.4 

23.1 

9.76 

14.8 

23.0 

7.66 

5.3 

22.9 

12.74 

56.0 

23.8 

24.54 

48.2 

24.1 

9.54 

14.5 

24.0 

7.75 

5.0 

23.9 

13.06 

55.8 

24.8 

24.93 

48.1 

25.1 

9^ 

14.2 

25.0 

7.86 

4.7 

24.9 

13.37 

55.5 

25.8 

25.33 

47.9 

26.1 

9.16 

13.9 

26.0 

7.98 

4.4 

25.9 

13.67 

55.3 

26.8 

25.74 

47.7 

27.1 

9.02 

13.6 

27.0 

8.10 

4.1 

26.9 

13.95 

55.0 

27.8 

26.16 

47.5 

28.1 

8.91 

13.3 

28.0 

8.21 

3.8 

27.9 

14.20 

54.8 

28.8 

26.60 

47.3 

29.1 

8.82 

13.0 

29.0 

8.31 

3.5 

28.9 

14.45 

54.5 

29.8 

27.08 

47.0 

30.1 

8.73 

12.7 

30.0 

8.38 

3.2 

29.9 

14.70 

54.3 

30.8 

27.59 

46.8 

31.1 

8.63 

12.4 

31.0 

8.44 

2.9 

30.9 

14.97 

54.0. 

31.8 

28.13 

46.6 

32.1 

8.52 

12.2 

32.0 

8.50 

2.6 

31.9 

15.26 

53.7 

32.8 

28.68 

46.5 

368 
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APPARENT  PLACES  OF  51  CEPHEJ 

.)    yJtitfO*^ 

)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEJWBER. 

DECEMBER. 

Meftn 
SoUr 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

^h^WVW^/* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Jfc^^PW\/« 

Right 
Ascen- 
sion. 

Declina- 
tion 
N<yrth, 

^^^nm^^Jm 

Right 
Ascen- 
sion. 

Declina- 
tion 
Korth. 

A^CVl^/* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

6  42 

+87  13 

h    m 

642 

+87  13 

h     m 

643 

+87  13 

h    m 

6  43 

+87  13 

1.8 

28.68 

46.5 

1.7 

44.47 

II 
43.5 

1.7 

s 
0.98 

II 
45.0 

1.6 

8 

14.00 

50.5 

2.8 

29.22 

46.3 

2.7i, 

45.03 

43.5 

2.7 

1.43 

45.1 

2.6 

14.33 

50.7 

3.8 

29.75 

46.2 

3.7 

45.56 

43.5 

3.7 

1.88 

45.2 

3.6 

14.67 

50.9 

4.8 

30.27 

46.0 

4.7 

46.07 

43.6 

4.6 

2.34 

45.3 

4.6 

15.04 

51.1 

5.8 

30.78 

45.9 

5.7 

46.58 

43.6 

5.6 

2.82 

45.4 

5.6 

15.41 

51.4 

6.8 

31.26 

45.8 

6.7 

47.08 

43.5 

6.6 

3.32 

45.5 

6.6 

15.78 

51.6 

7.8 

31.71 

45.7 

7.7 

47.58 

43.5 

7.6 

3.84 

45.6 

7.6 

16.14 

51.9 

8.8 

32.17 

45.6 

8.7 

48.10 

43.5 

8.6 

4.37 

45.7 

8.6 

16.48 

52.2 

9.8 

32.63 

45.4 

9.7 

48.64 

43.4 

9.6 

4.90 

45.9 

9.5 

16.79 

42.5 

10.8 

33.10 

45.3 

10.7 

49.21 

43.4 

10.6 

5.41 

46.1 

10.5 

17.07 

52.8 

11.8 

33.60 

45.1 

11.7 

49.79 

43.4 

11.6 

5.90 

46.3 

11.5 

17.32 

53.1 

12.8 

34.12 

45.0 

12.7 

50.38 

43.4 

12.6 

6.36 

46.5 

12.5 

17.54 

53.4 

13.8 

34.66 

44.8 

13.7 

50.98 

43.4 

13.6 

6.79 

46.7 

13.5 

17.74 

53.7 

14.8 

35.22 

44.7 

14.7 

51.56 

43.5 

14.6 

7.20 

46.9 

14.5 

17.95 

54.0 

15.8 

35.79 

44.6 

15.7 

52.11 

43.6 

15.6 

7.59 

47.1 

15.5 

18.17 

54.2 

16.8 

36.35 

44.5 

16.7 

52.64 

43.6 

16.6 

7.97 

47.3 

16.5 

18.40 

54.5 

17.8 

36.90 

44.4 

17.7 

53.14 

43.7 

17.6 

8.36 

47.4 

17.5 

18.65 

54.7 

18.8 

.37.44 

44.4 

18.7 

53.62 

43.8 

18.6 

8.77 

47.6 

18.5 

18.91 

55.0 

19.8 

37.95 

44.3 

19.7 

54.09 

43.8 

19.6 

9.20 

47.7 

19.5 

19.18 

55.2 

20.8 

38.44 

44.3 

20.7 

54.57 

43.9 

20.6 

9.65 

47.9 

20.5 

19.45 

55.5 

21.8 

38.92 

44.2 

21.7 

55.06 

43.9 

21.6 

10.12 

48.1 

21.5 

19.71 

55.9 

22.8 

39.39 

44.1 

22.7 

55.58 

43.9 

22.6 

10.59 

48.3 

22.5 

19.95 

56.2 

23.8 

39.87 

44.0 

23.7 

56.12 

44.0 

23.6 

11.06 

48.5 

23.5 

20.16 

56.6 

24.8 

40.38 

43.9 

24.7 

56.69 

44.0 

24.6 

11.51 

48.7 

24.5 

20.33 

56.9 

25.7 

40.92 

43.8 

25.7 

57.28 

44.1 

25.6 

11.93 

49.0 

25.5 

20.46 

57.2 

26.7 

41.49 

43.7 

26.7 

57.86 

44.2 

26.6 

12.33 

49.3 

26.5 

20.57 

57.6 

27.7 

42.08 

43.7 

27.7 

58.43 

44.3 

27.6 

12.70 

49.5 

27.5 

20.67 

57.9 

28.7 

42.68 

43.6 

28.7 

58.99 

44.4 

28.6 

13.04 

49.8 

28.5 

20.77 

58.1 

29.7 

43.29 

43.6 

29.7 

59.53 

44.5 

29.6 

13.36 

50.0 

29.5 

20.88 

58.4 

30.7 

43.89 

43.6 

30.7 

60.04 

44.7 

30.6 

13.68 

50.2 

30.5 

21.00 

58.7 

31.7 

44.47 

43.5 

31.7 

60.52 

44.8 

31.6 

14.00 

50.5 

31.5 

21.13 

59.0 

32.7 

45.03 

43.5 

32.7 

60.98 

45.0 

32.6 

14.33 

50.7 

32.5 

21.27 

59.3 
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■ 

APPARENT  PLACES  OF  6  URSiE  MINORIS 

• 

J,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

, 

APRIL. 

Mean 
Solar 
Bate. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

h     m 

18  11 

+86  36^ 

1.0 

B 

35.07 

.18.8 

• 

1.9 

38.34 

8.6 

1.8 

46.08 

2.9 

1.7 

56.94 

II 
2.1 

3.0 

35.05 

18.4 

2.9 

38.59 

8.3 

2.8 

46.44' 

2.8 

2.7 

57.26 

2.2 

3.0 

35.05 

18.0 

3.9 

38.83 

8.1 

3.8 

46.79 

2.7 

3.7 

57.58 

2.3 

4.0 

35.07 

17.6 

4.9 

39.06 

7.8 

4.8 

47.13 

2.6 

4.7 

57.69 

2.4 

5.0 

35.11 

17.3 

5.9 

39.28 

7.6 

5.8 

47.45 

2.5 

5,7 

58.21 

2.6 

6.0 

35.16 

16.9 

6.9 

39.49 

7.4 

6.8 

47.77 

2.5 

6.7 

58.53 

2.6 

7.0 

35.21 

16.6 

7.9 

39.70 

7.2 

7.8 

48.08 

2.4 

7.7 

58.86 

2,7 

6.0 

35.27 

16.3 

8.9 

39.92 

7.0 

8.8 

48.40 

2.3 

8.7 

59.21 

2.7 

• 

9.0 

35.32 

16.0 

9.9 

40.14 

6.7 

9.8 

48.73 

2.2 

9.7 

59.57 

2.7 

9.9 

35.36 

15.7' 

10.9 

40.38 

6.4 

10.8 

49.07 

2.1 

10.7 

59.94 

2.8 

10.9 

35.40 

15.4 

11.9 

40.64 

6.2 

11.8 

49.42 

2.0 

11.7 

60.30 

.3.0 

11.9 

35.44 

15.1 

J  2.9 

40.91 

5.9 

12.8 

49.79 

1.9 

12.7 

60.66 

3.1 

12.9 

35.48 

14.8 

13.9 

41.20 

5.6 

13.8 

50.18 

1.8 

•  13.7 

61.00 

3.3 

13.9 

35.53 

14.4 

14.9 

41.51 

5.4 

14.8 

50.58 

1.7 

14.7 

61.32 

3.5 

14.9 

35.60 

14.1 

15.9 

41.83 

5.2 

15.8 

50.97 

1.7 

15.7 

61.61 

'     3.7 

15.9 

35.70 

13.7 

16.9 

42.14 

5.0 

16.8 

51.35 

L7 

1 

16.7 

61.88 

3.8 

16.9 

35.82 

13.4 

17.8 

42.45 

4.9 

17.8 

51.71 

1.7 

17.7 

62.15 

4.0 

17.9 

35.96 

13.0 

18.8 

42.75 

4.7 

18.8 

52.06 

1.7 

18.7 

62.41 

4.2 

18.9 

36.11 

12.7 

19.8 

43.03 

4.6 

19.8 

52.39 

1.7 

19.7 

62.68 

4.3 

19.9 

36.27 

12.4 

20.8 

43.30 

4.4 

20.8 

52.71 

1.8 

20.7 

62.95 

4.5 

20.9 

36.43 

12.1 

21.8 

43.57 

4.3 

21.8 

53.03 

1.8 

21.7 

63.24 

4.6 

21.9 

36.58 

11.8 

22.8 

43.84 

4.1 

22.8 

53.35 

1.7 

22.7 

63.54 

4.7 

22.9 

36.71 

11.6 

23.8 

44.12 

3.9 

23.8 

53.67 

1.7 

23.7 

63.85 

4.9 

23.9 

36.83 

11.3 

24.8 

44.40 

3.7 

24.7 

54.01 

1.7 

24.7 

64.16 

5.1 

24.9 

36.95 

11.0 

25.8 

44.70 

3.5 

25.7 

54.37 

1.7 

25.7 

64.46 

5.3 

25.9 

37.08 

10.7 

26.8 

45.02 

3.3 

26.7 

54.74 

1.7 

26.7 

64.75 

5.5 

26.9 

37.21 

10.4 

27.8 

45.36 

3.1 

27.7 

55.11 

1.7 

27.7 

65.04 

5.8 

27.9 

37..35 

10.1 

28.8 

45.72 

3.0 

28.7 

55.49 

1.7 

28.7 

65.31 

6.0 

28.9 

37.50 

9.8 

29.8 

46.08 

2.9 

29.7 

55.87; 

1.8 

29.6 

65.55 

6.3 

29.9 

37.68 

9.5 

30.8 

46.44 

2.8 

30.7 

56.24 

1.9 

30.6 

65.77 

6.5' 

30.9 

37.88 

9.1 

31.8 

46.79 

2.7 

31.7 

56.60 

2.0 

31.6 

65.98 

6.7 

31.9 

38.10 

8.8 

32.8 

47.13 

2.6 

32.7 

56.94 

2.1 

32.6 

66.20 

7.0 

2-70 
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APPARENT  PLACES  OF  d  URSiE  MINORiS 

1 
5,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

1 

MAY. 

JUNE. 

JULY. 

• 

AUGUST. 

Mean 
Solar 
Date 

Moan 
Solar 
Dftto 

Mean 
Solar 
Date 

1 

Mean 
Solar 
Date 

A^CvWs 

Right 
Ascen- 
sion. 

Declina- 
tion 
Nmih. 

A^tvlfV. 

Right 
Ascen- 
sion. 

Declina- 
tion 
NorUi. 

L^UI^a 

Right 
Ascen- 
sion. 

Declina- 
tion 
Kartk. 

^^■Vl^/a 

Right 
Ascen- 
sion. 

Declinar 
tion     : 
Korth.   . 

h     m 

18  12 

+86  36 

h     m 

18  12 

+86  36 

h    m 

18  12 

+86  36 

h     m 

18  11 

0      J 

+86  36 

J. 6 

5.98 

6.7 

1.6 

8 

10.90 

15.3 

1.5 

10.14 

24.9 

1.4 

63.68 

«   1 

33.9 

2.6 

6.20 

7.0 

2.6 

10.99 

15.6 

2.5 

10.05 

25.2 

2.4 

63.37 

34.2 

3.6 

6.42 

7.2 

3.6 

11.08 

15.9 

3.5 

9.95 

25.6 

3.4 

63.05 

34.5  1 

4.6 

6.65 

7.4 

4.6 

11.17 

16.2 

4.5 

9.84 

25.9 

4.4 

62.72 

34.7 

5.6 

6.88 

7.6 

5.6 

11.25 

16.5 

5.5 

9.71 

26.3 

5.4 

62.38 

35.0 

6.6 

7.12 

7.8 

6.6 

11.32 

16.8 

6.5 

9.55 

26.6 

6.4 

62.02 

35.2 

7.6 

7.37 

8.0 

7.5 

11.37 

17.2 

7.5 

9.37 

27.0 

7.4 

61.67 

35.4 

8.6 

7.63 

8.2 

8.5 

11.40 

17.6 

8.6 

9.18 

27.3 

8.4 

61.33 

35.61 

9.6 

7.88 

8.5 

9.5 

11.40 

17.9 

9.5 

8.97 

27.6 

9.4 

61.00 

1 
35.7 

10.6 

8.10 

8.8 

10.5 

11.39 

18.3 

10.5 

8.75 

27.9 

10.4 

60.68 

35.9' 

11.6 

8.30 

9.1 

11.5 

11.36 

18.6 

11.5 

8.54 

28.1 

11.4 

60.37 

36.1 

12.6 

8.48 

9.4 

12.5 

11.32 

18.9 

12.4 

8.34 

28.4 

12.4 

60.07 

36.3 

13.6 

8.64 

9.7 

13.5 

11.28 

19.2 

13.4 

8.15 

28.7 

13.4 

59.76 

36.5  1 

14.6 

8.78 

10.0 

14.5 

11.25 

19.5 

14.4 

7.97 

28.9 

14.4 

59.44 

36.8 

15.6 

8.91 

10.3 

15.5 

11.2:3 

19.8 

15.4 

7.80 

29.2 

15.4 

59.10 

37.0 

16.6 

9.04 

10.6 

16.5 

11.22 

20.1 

16.4 

7.62 

29.5 

16.4 

58.74 

37.2 

17.6 

9.18 

10.8 

17.5 

11.22 

20.4 

17.4 

7.43 

29.8 

17.3 

58.36 

37.5 

18.6 

9.32 

11.1 

18.5 

11.21 

20.7 

18.4 

7.23 

30.2 

18.3 

57.97 

37.7 

19.6 

9.47 

11.3 

19.5 

11.19 

21.1 

19.4 

7.01 

30.5 

19.3 

57.58 

37.8 

20.6 

9.63 

11.5 

20.5 

11.16 

21.4 

20.4 

6.77 

30.8 

20.3 

57.18 

38.0 

21.6 

9.80 

11.8 

21.5 

11.12 

21.8 

21.4 

6.51 

31.1 

21.3 

56.79 

38.2 

22.6 

9.96 

12.1 

22.5 

11.06 

22.1 

22.4 

6.24 

31.4 

22.3 

56.41 

38.3  1 

23.6 

10.11 

12.4 

23.5 

10.97 

22.5 

23.4 

5.96 

31.7 

23.3 

56.05 

38.4, 

24.6 

10.25 

12.8 

24.5 

10.87 

22.8 

24.4 

5.69 

31.9 

24.3 

55.70 

38.5 

25.6 

10.38 

13.2 

25.5 

10.76 

23.2 

25.4 

5.43 

32.1 

25.3 

55.36 

38.7 

26.6 

10.49 

13.5 

26.5 

10.64 

23.5 

26.4 

5.18 

32.4 

26.3 

55.01 

38.8 

27.6 

10.57 

13.8 

27.5 

10.52 

23.8 

27.4 

4.93 

32.6 

27.3 

54.65 

39.0 

28.6 

10.64 

14.1 

28.5 

10.41 

24.0 

28.4 

4.69 

32.8 

28.3 

54.28 

39.2  1 

29.6 

10.70 

14.4 

29.5 

lO.bl 

24.3 

29.4 

4.46 

33.1 

29.3 

53.88 

39.4 

30.6 

10.76 

14.7 

30.5 

10.22 

24.6 

30.4 

4.22 

33.3 

30.3 

53.46 

39.5 

31.6 

10.82 

15.0 

31.5 

10.14 

24.9 

31.4 

3.96 

33.6 

31.3 

53.03 

39.7 

32.6 

10.90 

15.3 

32.5 

10.05 

25.2 

32.4 

3.68 

33.9 

33.3 

52.60 

39.8! 
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APPARENT  PLACES  OF  JURSiE  MINORIS 

,  FOR  THE  UPPER  TRANSIT 

» 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER^ 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date 

• 

" 

Mean 

Solar 
Date 

Mean 

Solar 
Date 

Jh^SSV^/* 

Right 
Ascen- 
sion. 

Declina- 
tion 
K(»rth, 

^L^%9V%J9 

Right 
Ascen- 
sion. 

Declina- 
tion 
Korth, 

A^wmV%J» 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

^'CWWa 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

h    m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

h     m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

1.3 

52.60 

39!8 

1.2 

39.74 

41.4 

1.1 

26.95 

38.2 

1.1 

s 
17.73 

31.1 

2.3 

52.16 

39.9 

2.2 

39.29 

41.3 

2.1 

26.61 

38.0 

2.1 

17.51 

30.9 

3.3 

51.72 

40.0 

3.2 

38.85 

41.2 

3.1 

26.27 

37.9 

3.1 

17.29 

30.6 

4.3 

51.28 

40.1 

4.2 

38.43 

41.2 

4.1 

25.92 

37.7 

4.1 

17.07 

30.4 

5.3 

50.86 

40.2 

5.2 

38.03 

41.1 

5.1 

25.56 

37.6 

5.0 

16.84 

30.1 

6.3 

50.46 

40.3 

6.2 

37.63 

41.1 

6.1 

25.19 

37.4 

6.0 

16.61 

29.8 

7.3 

50.07 

40.3 

7.2 

37.22 

41.1 

7.1 

24.82 

37.2 

7.0 

16.39 

29.5 

8.3 

49.68 

40.4 

8.2 

36.81 

41.0 

8.1 

24.44 

37.1 

8.0 

16.17 

29.2 

9.3 

49.29 

40.5 

9.2 

36.39 

41.0 

9.1 

24.06 

36.9 

9.0 

15.97 

28.8 

10.3 

48.89 

40.6 

10.2 

35.95 

41.0 

10.1 

23.69 

36.6 

10.0 

15.80 

28.5 

11.3 

48.49 

40.7 

11.2 

35.50 

40.9 

11.1 

23.34 

36.4 

11.0 

15.66 

28.1 

12.3 

48.08 

40.9 

12.2 

35.05 

40.9 

12.1 

23.01 

36.1 

12.0 

15.53 

27.8 

13.3 

47.64 

41.0 

13.2 

34.60 

40.8 

13.1 

22.69 

35.8 

13.0 

15.41 

27.5 

14.3 

47.18 

41.1 

14.2 

34.15 

40.7 

14.1 

22.39 

35.6 

14.0 

15.30 

27.1 

15.3 

46.72 

41.1 

15.2 

33.71 

40.6 

15.1 

22.10 

35.3 

15.0 

15.19 

26.8 

16.3 

46.26 

41.2 

16.2 

33.29 

40.4 

16.1 

21.82 

35.1 

16.0 

15.07 

26.6 

17.3 

45.81 

41.2 

17.2 

32.89 

40.3 

17.1 

21.55 

34.9 

17.0 

14.94 

26.3 

18.3 

45.37 

41.3 

18.2 

32.51 

40.2 

18.1 

21.27 

34.7 

18.0 

14.81 

26.0 

19.3 

44.94 

41.2 

19.2 

32.14 

40.1 

19.1 

20.98 

34.5 

19.0 

14.67 

25.7 

20.3 

44.53 

41.2 

20.2 

31.77 

40.0 

20.1 

20.67 

34.3 

20.0 

14.52 

25.4 

21.3 

44.13 

41.2 

21.2 

31.39 

39.9 

21.1 

20.36 

34.0 

21.0 

14.38 

25.0 

22.3 

43.74 

41.2 

22.2 

31.00 

39.8 

22.1 

20.04 

33.8 

22.0 

14.25 

24.7 

23.3 

43.35 

41.3 

23.2 

30.60 

39.7 

23.1 

i9.72 

33.5 

23.0 

14.15 

24.3 

24.2 

42.95 

41.3 

24.2 

30.18 

39.6 

24.1 

19.41 

33.2 

24.0 

14.08 

23.9 

25.2 

42.53 

41.4 

25.2 

29.75 

39.5 

25.1 

19.11 

32.9 

25.0 

14.03 

23.5 

26.2 

42.09 

41.4 

26.2 

29.32 

39.3 

26.1 

18.83 

32.6 

26.0 

14.00 

23.2 

27.2 

41.62 

41.4 

27.2 

28.89 

39.2 

27.1 

18.58 

32.3 

27.0 

13.98 

22.8 

28.2 

41.15 

41.5 

28.2 

28.47 

39.0 

28.1 

18.35 

32.0 

28.0 

13.96 

22.5 

29Ji 

40.67 

41.5 

29.2 

28.06 

38.8 

29.1 

18.14 

31.7 

29.0 

13.94 

22.2 

30.2 

40.20 

41.4 

30.2 

27.67 

38.6 

30.1 

17.94 

31.4 

30.0 

13.91 

21.9 

31.2 

39.74 

41.4 

31.1 

27.30 

38.4 

31.1 

17.73 

31.1 

31.0 

13.88 

21.7 

32J2 

39.29 

41.3 

32.1 

26.95 

38J) 

32.1 

17.51 

30.9 

32.0 

13.85 

21.3 
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^1 

APPARENT  PLACES  OF  X  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

« 

AT  WASHINGTON. 

1 
1 

JANUARY. 

FEBRUARY. 

• 

MARCH. 

APRIC. 

Mean 
SohiT 
Date 

Mean 
Solar 
Date 

Mean 
Solar 
Date 

• 

Mean 
Solar 
Date 

1 

A^CVVv* 

Right 
Ascen- 
sion. 

Declina- 
tion 
north. 

A^ww%/\^m 

Right 
Ascen- 
sion. 

DecIlMt- 

tion 
North. 

A^WU^/a 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

^^m9V\J9 

Right 
Ascen- 
sion. 

Dcolina-  ■ 

tiou 
North. 

h     m 

19  45 

+88  55 

h     m 

19  45 

+88  55 

h     m 

19  45 

+88  55 

h     111 

19  46 

1 

1 

+88  55 

1.1 

4^.43 

68.4 

1.0 

39.84 

// 
58.5 

1.9 

54.29 

50.4 

1.8 

s 
24.41 

1 
45.9 

2.1 

44.81 

68.1 

2.0 

40.14 

58.2 

2.9 

55.19 

50.1 

2.8 

25.47 

45.9 

3.1 

44.28 

67.7 

3.0 

40.48 

57.8 

3.9 

56.10 

49.9 

3.8 

26.49 

45.8; 

4.0 

43.82 

67.4 

4.0 

40.84 

57.5 

4.9 

56.99 

49.8 

4.8 

Sfr.48 

45.8  1 

5.0 

43.43 

67.1 

5.0 

41.19 

57.3 

5.9 

57.83 

49.6 

5.8 

28.47 

45.8 

6.0 

43.10 

66.7 

6.0 

41.52 

57.0 

6.9 

58.63 

49.4 

6.8 

29.47 

45.7 

7.0 

42.81 

66.4 

7.0 

41.82 

56.7 

7.9 

59.40 

49.2 

7.8 

30.51 

45.6 

8.0 

42.53 

66.2 

8.0 

42.09 

56.5 

8.9 

60.15 

49.0 

8.8 

31.61. 

45.6 

9.0 

42.24 

65.9 

8.9 

42.35 

56.2 

9.9 

60.92 

48.8 

9.8 

32.77 

45.5 

J  0.0 

41.92 

65.6 

9.9 

42.62 

55.9 

10.9 

61.74 

48.6 

10.8 

33.98 

45.5 

11.0 

41.57 

65.3 

10.9 

42.92 

55.6 

11.9 

62.62 

48.4 

11.8 

35.21 

45.5 

12.0 

41.20 

65.0 

J1.9 

43.27 

55.2 

12.9 

63.56 

48.2 

12.8 

36.44 

45.5 

13.0 

40.82 

64.7 

12.9 

43.69 

54.9 

13.9 

64.56 

48.0 

13.8 

37.65 

i 
45.5  i 

14.0 

40.46* 

64.4 

13.9 

44.18 

54.6 

14.8 

65.61 

47.8 

14.8 

38.82 

45.6 

15.0 

40.14 

64.0 

14.9 

44.75 

54.2 

15.8 

66.70 

47.6 

15.8 

39.92 

45.7  , 

16.0 

39.89 

63.7 

15.9 

45.38 

53.9 

16.8 

67.80 

47.5 

• 

16.8 

40.96 

45.7 

17.0 

39.72 

63.3 

16.9 

46.04 

53.7 

17.8 

68.87 

47.3 

17.8 

41.95 

45.8 

18.0 

39.63 

63.0 

17.9 

46.69 

53.4 

18.8 

69.89 

47.2 

18.8 

42.90 

45.8. 

19.0 

39.60 

62.6 

18.9 

47.33 

53.2 

19.8 

70.87 

47.1 

19.8 

43.84 

45.9 

20.0 

39.62 

62.3 

19.9 

47.93 

52.9 

20.8 

71.80 

47.0 

20.8 

44.79 

45.0 

21.0 

39.67 

62.0 

20.9 

48.48 

52.7 

21.8 

72.70 

46.9 

21.8 

45.79 

45.9 

22.0 

39.72 

61.7 

21.9 

49.00 

52.5 

22.8 

73.58 

46.8 

22.7 

46.86 

45.9 

23.0 

39.75 

6J.4 

22.9 

49.50 

52.2 

23.8 

74.46 

46.7 

23.7 

46.98 

46.0 

24.0 

39.73 

61.1 

23.9 

50.01 

52.0 

24.8 

75.39 

46.6 

24.7 

49.13 

46.1 

25.0 

39.67 

60.8 

24.9 

50.55 

51.7 

25.8 

76.38 

46.4 

25.7 

50.30 

46.1 

26.0 

39.58 

60.5 

25.9 

51.15 

51.4 

26.8 

77.44 

46.3 

26.7 

51.47 

46.2 

27.0 

39.49 

60.2 

26.9 

51.84 

51.1 

27.8 

78.57 

46.2 

27.7 

52.62 

46.4 

28.0 

39.42 

59.9 

27.9 

52.60 

50.8 

28.8 

79.74 

46.1 

28.7 

53.72 

46.5  1 

1 

29.0 

39.41 

59.5 

28.9 

53.42 

50.6 

29.8 

80.93 

46.0 

29.7 

54.76 

46.6 

• 

30.0 

39.47 

59.2 

29.9 

54.29 

50.4 

30.8 

82.12 

45.9 

30.7 

55.74 

46.8 

31.0 

39.61 

58.8 

30.9 

55.19 

50.1 

31.8 

83.29 

45.9 

31.7 

56.67 

46.9 

32.0 

39.84 

58.5 

31.9 

56.10 

49.9 

32.8 

84.41 

45.9 

32.7 

57i57 

47.0: 
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APPARENT  PLACES  OF  %  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date 

Mean 
Solar 
Date 

A^fliW* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^««Wa 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^CvlKJ* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^Cv^v* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

19  46 

+88  55 

h     m 

19  47 

+88  55 

h     m 

19  47 

+88  56 

b    m 

19  47 

+88  56 

1.7 

56.67 

46.9 

1.6 

8 

88.33 

53.0 

1.6 

38.93 

8.1 

1.5 

86.16 

18.6 

2.7 

57.57 

47.0 

8.6 

88.95 

53.2 

8.6 

33.12 

8.4 

8.5 

85.67 

13.0 

3.7 

58.46 

47.8 

3.6 

83.60 

53.5 

3.5 

33.29 

8.8 

3.5 

25.10 

13.4 

4.7 

59.38 

47.3 

4.6 

84.88 

5.3.7 

4.5 

33.48 

3.1 

4.5 

• 

24.45 

13.7 

5.7 

60.34 

47.4 

5.6 

84.97 

54.0 

5.5 

33.49 

3.5 

• 

5.5 

23.74 

14.1 

6.7 

61.35 

47.5 

6.6 

85.65 

54.3 

6.5 

33.49 

3.8 

6.5 

22.99 

14.4 

7.7 

62.39 

47.6 

7.6 

86.89 

54.6 

7.5 

33.41 

4.2 

7.5 

28.88 

14.7 

8.7 

63.46 

47.7 

8.6 

86.85 

54.9 

8.5 

33.86 

4.6 

8.5 

81.47 

15.0 

9.7 

64.54 

47.9 

9.6 

87.33 

65.8 

9.5 

33.05 

5.0 

9.4 

80.76 

15.3 

10.7 

65.60 

48.1 

10.6 

87.73 

55.5 

10.5 

32.80 

5.3 

10.4 

80.09 

15.6 

11.7 

66.61 

48.3 

11.6 

88.07 

55.8 

11.5 

32.55 

5.6 

11.4 

19.46 

15.8 

18.7 

67.55 

48.5 

18.6 

88.36 

56.8 

18.5 

32.33 

5.9 

18.4 

18.86 

16.1 

13.7 

68.41 

48.7 

13.6 

88.63 

56.5 

13.5 

38.14 

6.2 

13.4 

18.85 

16.4 

14.7 

69.81 

48.9 

14.6 

88.91 

56.7 

14.5 

38.00 

6.5 

14.4 

17.61 

16.8 

15.7 

69.96 

49.1 

15.6 

89.83 

57.0 

15.5 

31.89 

6.9 

15.4 

16.93 

17.1 

16.7 

1 

70.67 

49.3 

16.6 

89.59 

57.3 

16.5 

31.79 

7.8 

16.4 

16.19 

17.5 

17.7 

71.38 

49.5 

17.6 

89.98 

57.6 

17.5 

31.68 

7.5 

17.4 

15.38 

17.8 

18.7 

78.11 

49.7 

18.6 

30.39 

57.8 

18.5 

31.53 

7.9 

18.4 

14.51 

18.1 

19.7 

78.80 

49.9 

19.6 

30.81 

58.1 

19.5 

31.38 

8.3 

19.4 

13.59 

18.4 

80.7 

73.73 

50.0 

80.6 

31.88 

58.5 

80.5 

31.04 

8.7 

80.4 

18.64 

18.7 

81.7 

74.60 

50.8 

81.6 

31.58 

58.8 

81.5 

30.68 

9.1 

81.4 

11.68 

19.0 

88.7 

75.48 

50.5 

88.6 

31.87 

59.8 

88.5 

30.86 

9.4 

82.4 

10.75 

19.8 

83.7 

76.36 

50.7 

83.6 

38.09 

59.6 

83.5 

89.81 

9.8 

83.4 

9.87 

19.5 

84.7 

77.83 

50.9 

84.6 

38.84 

59.9 

84.5 

89.34 

]0;1 

84.4 

9.03 

19.7 

85.7 

78.06 

51.8 

85.6 

38.34 

60.3 

85.5 

88.87 

10.4 

85.4 

8.88 

80.0 

86.7 

78.79 

51.5 

86.6 

38.40 

60.6 

86.5 

88.43 

10.7 

86.4 

7.48 

80.3 

87.7 

79.46 

51.8 

87.6 

38.46 

60.9 

27.5 

88.08 

11.0 

87.4 

6.61 

80.5 

88.7 

80.08 

58.0 

88.6 

38.53 

61.8 

88.5 

87.65 

11.3 

88.4 

5.76 

80.8 

89.6 

80.65 

58.3 

29.6 

38.63 

61.5 

89.5 

37.30 

11.6 

89.4 

4.85 

81.1 

30.6 

81.80 

58.5 

30.6 

38.76 

61.8 

30.5 

86.95 

11.9 

30.4 

3.87 

81.4 

31.6 

81.75 

58.8 

31.6 

32.93 

62.1 

31.5 

86.58 

18.3 

31.4 

8.88 

81.7 

88.6 

88.33 

53.0 

38.6 

33.18 

68.4 

38.5 

86.16 

18.6 

38.4 

1.71 

88.0 

18 
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APPARENT  PLACES  OF  ;i  VRSJE  MINORIS 

,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

I 
1 

! 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

1 
DECEMBER. 

Me«n 
Solar 
Date 

Mean 
Solar 
Date 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

A^CV1^0* 

Right 
Aaoen- 

dOD. 

Declina- 
tion 
North. 

•JL^WVWa 

Right 

Ascen- 

don. 

Declina- 
tion 
North. 

^^^mmV\Ju 

Right 

Ascen- 

don. 

Declina- 
tion 
North. 

^L^flvm/v 

Right 
Ascen- 
sion. 

Declina- , 
tion 
North.   , 

h    m 

19  46 

+88  56 

h    m 

19  45 

+88  56 

h    m 

19  45 

+88  56 

h    m 

19  44 

+88  56 

1.4 

61.71 

22!o 

1.3 

85.73 

28.1 

1.2 

43.40 

29.9 

1.1 

8 

65.96 

1/     ' 
26.8 

2.4 

60.55 

22.3 

2.3 

84.31 

28.2 

2.2 

42.14 

29.8 

2.1 

64.97 

26.7 

3.4 

59.37 

22.6 

3.3 

82.94 

28.3 

3.2 

40.90 

29.8 

3.1 

63.97 

26.5 

4.4 

58.19 

22.8 

4.3 

81.63 

28.4 

4.2 

39.66 

29.8 

4.1 

62.92 

26.4 

5.4 

57.04 

23.0 

5.3 

80.38 

28.5 

5.2 

38.40 

29.8 

5.1 

61.83 

26.2 

6.4 

55.94 

23.2 

6.3 

79.16 

28.6 

6.2 

37.10 

29.9 

6.1 

60.71 

26.0 

7.4 

54.90 

23.4 

7.3 

77.94 

28.7 

7.2 

35.75 

29.9 

7.1 

59.58 

25.8 

8.4 

53.89 

23.6 

8.3 

76.69 

28.8 

8.2 

34.36 

29.9 

8.1 

58.46 

25.6 

9.4 

52.89 

23.8 

9.3 

75.40 

29.0 

9.2 

32.94 

29.8 

9.1 

57.38 

25.4 

10.4 

51.88 

24.1 

10.3 

74.06 

29.1 

10.2 

31.51 

29.7 

10.1 

56.37 

25.1 

11.4 

50.84 

24.3 

11.3 

72.67 

29.2 

11.2 

30.10 

29.5 

11.1 

55.45 

24.8 

12.4 

49.75 

24.6 

12.3 

71.24 

29.3 

12.2 

28.73 

29.4 

12.1 

54.60 

24.6' 

1 

13.4 

48.59 

24.9 

13.3 

69.77 

29.4 

13.2 

27.41 

29.3 

13.1 

53.80 

24.3  1 

14.4 

47.37 

25.1 

14.3 

68.29 

29.5 

14.2 

26.15 

29.1 

14.1 

53.02 

24.1 

15.4 

46.10 

25.3 

15.3 

66.82 

29.5 

15.2 

24.96 

29.0 

15.1 

52.25 

23.9 

16.3 

44.80 

25.5 

16.3 

65.40 

29.6 

16.2 

23.81 

28.9 

16.1 

51.48 

23.7 

17.3 

43.49 

25.7 

17.3 

64.03 

29.6 

17.2 

22.68 

28.8 

17.1 

50.68 

23.5 

18.3 

42.20 

35.8 

18.3 

62.72 

29.5 

18.2 

21.55 

28.7 

18.1 

49.84 

23.2 

19.3 

40.95 

26.0 

19.3 

61.45 

29.6 

19.2 

20.39 

28.6 

19.1 

48.95 

23.0' 

20.3 

39.75 

26.2 

20.2 

60.20 

29.7 

20.2 

19.17 

28.5 

20.1 

48.03 

22.8 

21.3 

38.60 

26.3 

21.2 

58.95 

29.7 

21.2 

17.90 

28.4 

21.1 

47.12 

22.5 

22.3 

37.47 

26.5 

22.2 

57.68 

29.8 

22.2 

16.59 

28.3 

22.1 

46.23 

22.3 

23.3 

36.35 

26.7 

23.2 

25.36 

29.8 

23.2 

15.25 

28.2 

23.1 

45.39 

22.0 

24.3 

35.22 

26.9 

24.2 

54.97 

29.9 

24:2 

13.91 

28.1 

24.1 

44.62 

21.6 

1 

25,3 

34.04 

27.1 

25.2 

5;).53 

30.0 

25.2 

12.59 

27.9 

25.1 

43.93 

21.3 ; 

26.3 

32.79 

27.3 

26.2 

52.04 

30.0 

26.2 

11.33 

27.7 

26.1 

43.33 

21.0 

27.3 

31.46 

27.5 

27.2 

50.52 

30.0 

27.1 

10.14 

27.6 

27.1 

42.79 

20.7  1 

28.3 

30.06 

27.7 

28.2 

49.00 

30.0 

28.1 

9.02 

27.4 

28.1 

42.28 

20.5 

29.3 

28.63 

27.8 

29.2 

47.51 

30.0 

29.1 

7.96 

27.2 

29.1 

41.78 

20.2 

•30.3 

27.18 

28.0 

30.2 

46.08 

29.9 

30.1 

6.95 

27.0 

30.1 

41.28 

19.9 

31.3 

25.73 

28.1 

31.2 

44.71 

29.9 

31.1 

5.96 

26.8 

31.1 

40.75 

19.7 

32.3 

24^1 

28.2 

32.2 

43.40 

29.9 

32.1 

4.97 

26.7 

32.1 

40.18 

19.4 

1 
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APPABENT  PLACES  FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  AndromedaB 

■ 

y  Pegasi. 
{Algenib.) 

« 

P  Hydri. 

a  CassiopeiB 

Bight 
Asoension. 

Dedinailoii 
North, 

Bight 
Asoenaion. 

Declination 
Nwtk. 

Bight 
Aaoenaion. 

Declination 
SovOh. 

Bight 
Aaoenaion. 

Declination 
North, 

h 

0 

m 

2 

+28  24 

h 

0 

m 

6 

o 

+14 

29 

h 

0  ] 

19 

o 

-77 

56 

h     m 

0  33 

o 

+55 

51 

(Dec.  30.3) 

a 
1.70- 

-.13 

52.0  H).8 

54.19- 

-.11 

65.6  -0.7 

8 

17.75 

-.93 

70.2  +0.8 

31.75- 

'Sn 

64.0 

-0.1 

Jan.     9.2 

1.57 

.13 

51.1 

1.0 

54.08 

.10 

64.9 

0.8 

16.85 

.88 

69.1 

1.4 

31.48 

sn 

63.6 

0.6  1 

19.2 

1.45 

.18 

50.0 

1.8 

53.98 

.10 

64.0 

0.9 

16.00 

.81 

67.4 

8.0 

31.21 

sn 

62.7 

1.1 

29.2 

1.34 

.10 

48.6 

1.4 

53.89 

.08 

63.0 

1.0 

15.24 

.78 

65.1 

8.5 

30.95 

.85 

61.4 

1.6 

Feb.    8.1 

1.25 

.06 

47.1 

1.5 

53.82 

.07 

62.0 

1.0 

14.58 

.60 

62.4 

8.9 

30.72 

.98 

59.6 

1.9 

18.1 

1.18 

.05 

45.6 

1.6 

53.77 

.04 

61.1 

0.9 

14.04 

.47 

59.3 

3.3 

30.53 

.17 

57.5 

8.8 

28.1 

1.15- 

-.08 

44.0 

1.5 

53.74- 

-.01 

60.3 

0.8 

13.63 

.33 

55.9 

3.6 

30.38 

.19 

55.2 

8.4 

Mar.  10.0 

1.15-ff-.0^ 

42.5 

1.4 

53.75  +.08 

59.5 

0.7 

13.38 

.18 

52.2 

3.8 

30.30- 

-.05 

52.8 

8.5 

20.0 

1.20 

.07 

41.2 

1.3 

53.79 

.06 

58.9 

0.5 

13.28 

-.03 

48.3 

3.9 

30.28  +.08 

50.3 

8.5 

30.0 

1.29 

.11 

40.0 

1.0 

53.87 

.10 

58.6-^.3 

13.33  +.13 

44.4 

3.9 

30.33 

.09 

47.9 

8.3 

Apr.    9.0 

1.42 

.16 

39.2 

0.7 

53.99 

.14 

58.5  +0.1 

13.54 

.99 

40.6 

3.9 

30.46 

.17 

45.6 

8.1 

19.0 

1.60 

.80 

38.7  -0.3 

54.15 

.19 

58.8 

0.4 

13.91 

.45 

36.8 

3.7 

30.66 

.94 

43.7 

1.8 

28.9 

1.83 

.85 

38.5  +0.1 

54.36 

.88 

59.3 

0.7 

14.43 

.59 

33.2 

3.5 

30.93 

.31 

42.1 

1.4 

May    8.9 

2.09 

.88 

38.8 

0.5 

54.60 

.86 

60.2 

1.0 

15.09 

.73 

29.8 

3.8 

31.27 

.36 

40.9 

10 

18.9 

2.39 

.31 

39.4 

0.8 

54.87 

.80 

61.4 

1.3 

15.88 

.85 

26.8 

8.9 

31.66 

.48 

40.1 

-0.5 

28.8 

2.71 

.34 

40.4 

1.8 

55.17 

.31 

62.8 

1.6 

16.79 

.95 

24.1 

8.5 

32.09 

.46 

39.9 

0.0 

Jane    7.8 

3.06 

.35 

41.8 

1.6 

55.49 

.33 

64.6 

1.8 

17.78 

1.03 

21.9 

8.0 

32.56 

.48 

40.1  +0.5  1 

17.8 

3.41 

.36 

43.5 

1.9 

55.82 

.33 

66.5 

8.0 

18.84 

1.09 

20.2 

1.5 

33.05 

.50 

40.9 

1.0 

27.7 

3.76 

.35 

45.5 

8.1 

56.15 

.33 

68.6 

8.1 

19.94 

l.U 

19.0 

0.9 

33.55 

.50 

42.1 

1.5 

July    7.7 

4.11 

.34 

47.7 

8.3 

56.48 

.39 

70,7 

8.8 

21.05 

1.11 

18.4  +0.3 

34.05 

.49 

43.8 

1.9 

17.7 

4.44 

.38 

50.1 

8.5 

56.79 

.30 

72.9 

8J3 

22.14 

1.07 

18.3  -0.3 

34.52 

.46 

45.9 

8.3 

27.7 

4.74 

.89 

52.6 

8.6 

57.08 

.88 

75.2 

8.9 

23.19 

1.01 

18.8 

0.8 

34.97 

.43 

48.3 

8.6 

Aug.   6.6 

5.02 

JS6 

55.2 

8.6 

57.34 

.85 

77.3 

8.1 

24.15 

.91 

19.9 

1.3 

35.37 

.39 

51.0 

8.9 

16.6 

5.25 

J98 

57.8 

8.5 

57.57 

.81 

79.4 

8.0 

24.99 

.78 

21.5 

1.8 

35.74 

.34 

54.0 

3.1 

26.6 

5.45 

.18 

60.3 

8.5 

57.76 

.18 

81.3 

1.8 

25.71 

.64 

23.6 

8.3 

36.05 

.99 

57.1 

3.9' 

»ept.  5.6 

5.61 

.14 

62.7 

8.4 

57.92 

.14 

8:5.0 

1.7 

26.26 

.47 

26.0 

8.6 

36.31 

.93 

60.4 

3.3, 

15.5 

5.73 

.10 

65.0 

8.3 

58.04 

.10 

84.6 

1.5 

26.63 

.98 

28.8 

8.9 

36.52 

.18 

63.7 

3.3' 

25.5 

5.80 

.06 

67.1 

8.0 

58.12 

.06 

85.9 

1.8 

26.82  +.09 

31.7 

3.0 

36.66 

.18 

66.9 

3.8 

Oct.     5.5 

5.84  +.08 

69.0 

1.8 

58.16  +.03 

87.1 

1.0 

26.82 

-.10 

34.7 

3.0 

36.75 

.06 

70.1 

3.1 

15.4 

5.85- 

-.01 

70.7 

1.5 

58.17 

.00 

87.9 

0.8 

26.62 

.99 

37.7 

8.9 

36.79  +.01 

73.2 

3.0 

1 

25.4 

5.82 

.04 

72.1 

1.3 

58.16- 

-.03 

88.6 

0.5 

26.24 

.47 

40.5 

8.7 

36.77- 

-.05 

76.0 

1 
8.7 

Nov.    4.4 

5.76 

.07 

73.2 

1.0 

58.12 

.05 

89.0 

0.3 

25.70 

.68 

43.1 

8.4 

36.70 

.09 

78.6 

9.4 

14.4 

5.69 

.09 

74.1 

0.7 

58.06 

.07 

89.2  +0.1 

25.01 

.75 

45.2 

1.9 

36.58 

.14 

80.9 

8.1  > 

24.3 

5.59 

.11 

74.6 

0.4 

57.98 

.09 

89.2  -0.1 

24.22 

.85 

46.9 

1.4 

36.42 

.18 

82.7 

1.6 

Dec.    4.3 

5.48 

.18 

74.9  +0.1 

57.88 

.10 

89.0 

0.3 

23.33 

.91 

48.0 

0.8 

36.23 

.81 

84.2 

1 
1.9 

14.3 

1 

5.35 

.13 

74.7  -0.3 

57.78 

.10 

88.7 

0.5 

22.40 

.95 

48.5  -0.8 

36.00 

.84 

85.1 

0.7 

24.3 

5.22 

.13 

74.3 

0.6 

57.68 

.11 

88.1 

0.6 

21.45 

.95 

48.4 

+0.4 

35.75 

.96 

85.6  -H).8  1 

t          34.2 

5.10- 

-.13 

73.6  -0.9 

57.57 . 

-.11 

87.4  -0.8 

20.51 

-.98 

47.7 

+1.0 

35.49- 

-.97 

85.5 

-0.4  1 
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APPABENT  PLACES  FOB  THE  UPPEE  TEANSIT  AT  WASHINGTON. 

(3  Ceti. 

*21 

Casfliopese 

• 

e 

Piflcium. 

] 
^  Ceti. 

Mean 
Solar 
Date. 

Bight 
Asoension. 

DeoUnation 
South, 

Right 
Asoension. 

DeoUnatiou 
ITortk. 

Bight 
AaoenaAoD. 

DedinaOon 
NtfHh. 

Bight 
AaoeiiialoB. 

DeclinatioD 
/South, 

fa     m 

0  37 

-18  39 

h     m 

0  37 

0 

+74 

18 

h     m 

0  56 

0 

+•7 

13 

h 
1    ] 

m 

17 

0      1 

-8  48 

(Dec.  30.3) 

25.33- 

-.la 

It 

47.4 

-0.5 

31.69- 

-.68 

It 
75.8  -H).3 

a 
34.01- 

-.10 

44.6  -41.6 

53.16 

-.11 

66.3  -0.8 

Jan.     9.2 

25.21 

.11 

47.8  -0.3 

31.00 

.69 

75.8  -H).3 

33.91 

.11 

43.9 

0.6 

53.05 

.11 

66.0    Oj6' 

19.2 

25.10 

.11 

48.0 

0.0 

30.32 

.67 

75.2 

0.9 

33.80 

.11 

43.3 

0.7 

52.94 

.19 

66.5    0.4 1 

29.2 

24.99 

.10 

47.9  -+0.2 

29.67 

.63 

74.1 

1.4 

33.69 

.11 

42.7 

0.6 

52.82 

.19 

66.8-0.2 

Feb.    8.1 

24.90 

.09 

47.5. 

0.5 

29.08 

.55 

72.4 

3.0 

33.59 

.09 

42.0 

0.6 

52.71 

.11 

66.9    o.e 

18.1 

24.82 

.07 

46.9 

0.8 

28.57 

.46 

70.2 

3.4 

33.50 

.06 

41.5 

0.5 

52.61 

.09 

66.8 +0.S 

28.1 

24.76 

.04 

46.0 

1.0 

28.17 

.33 

67.7 

9.7 

33.44 

.05 

41.1 

0.4 

52.52 

.07 

66.5    0.4' 

Mar.  10.1 

24.74- 

-.01 

44.9 

1.3 

27.91 

.30 

64.9 

8.9 

33.40- 

-.03 

40.8  H)J2 

62.46 

.05 

66.0    0.7 1 

20.0 

24.75  -ff-.03 

43.4 

1.5 

27.78- 

-.05 

62.0 

3.9 

33.39  +.01 

40.7 

0.0 

52.43  - 

-.01 

65.2    0.9, 

30.0 

24.79 

.07 

41.8 

1.8 

27.81  +.11 

69.1 

3.9 

33.42 

.05 

40.8  +0J1 

52.44  +.0^ 

64.1    1J2 

Apr.    9.0 

24.88 

.11 

39.9 

3.0 

27.99 

.26 

56.3 

3.7 

33.49 

.09 

41.1 

0.5 

52.48 

.06 

62.9    1.4 

19.0 

25.00 

.15 

37.8 

3.3 

28.32 

.40 

63.7 

9.5 

33.60 

.13 

41.7 

0.7 

52.67 

.11 

61.4    1.6 

28.9 

25.17 

.19 

85.6 

3.3 

28.80 

.54 

51.4 

8.1 

33.76 

.18 

42.5 

1.0 

52.69 

.15 

59.6    1.8 

May    8.9 

25.38 

.33 

33.2 

3.4 

29.40 

.66 

49.5 

1.7 

33.95 

.99 

43.6 

1.9 

52.86 

.19 

57.7    9J»I 

18.9 

25.63 

J» 

30.8 

3.4 

30.11 

.76 

48.1 

1.8 

34.19 

.35 

45.0 

1.5 

53.08 

.23 

55.7    2.1 

28.8 

25.91 

.29 

28.4 

9.4 

30.90 

.83 

47.2 

0.6 

34.46 

.38 

46.6 

1.7 

53.33 

.96 

53.5    9.9 

June   7.8 

26.21 

.31 

26.0 

3.4 

31.76 

.88 

46.8  -0.1 

34.75 

.30 

48.3 

1.8 

53.60 

.39 

51.3    9it 

17.8 

26.53 

.33 

23.7 

8.3 

32.66 

.91 

47.0  +0.5 

35.06 

.33 

50.2 

1.9 

53.90 

.31 

49.1    2.3 

27.8 

26.86 

.33 

21.5 

9.1 

33.57 

.91 

47.8 

1.0 

35.39 

.33 

52.2 

9.0 

54.21 

.38 

46.9    9.1; 

July    7.7 

27.19 

.33 

19.6 

1.8 

34.47 

.89 

49.0 

1.5 

35.71 

.32 

54.2 

8.1 

54.54 

.39 

44.8   SLO 

17.7 

27.52 

.39 

17.9 

1.5 

35.35 

.B5 

50.8 

80 

36.03 

.31 

66.3 

8.0 

54.86 

.39 

43.9    1.81 

27.7 

27.83 

.30 

16.5 

1.2 

36.17 

.79 

53.0 

8.4 

.36.34 

.30 

58.2 

1.9 

55.17 

.31 

41.8    1.6 

Aug.   6.7 

28.11 

.27 

15.5 

0.9 

36.92 

.73 

55.6 

8.6 

36.62 

.37 

60.1 

1.6 

55.46 

.29 

39.8   \J3 

16.6 

28.37 

.94 

14.8 

0.5 

37.60 

.63 

58.6 

3.1 

36.88 

.85 

61.8 

1.6 

55.74 

J» 

38.6    1.0 

26.6 

28.60 

.31 

14.4  -H).2 

38.18 

.53 

61.9 

3.4 

37.12 

.28 

63.3 

1.4 

55.98 

.93 

37.7    0.7 

1 

• 

Sept.  5.6 

28.79 

.17 

14.4  H>.2 

38.65 

.48 

65.4 

3.6 

37.32 

.18 

64.7 

1.3 

56.20 

.30 

37.2    0.4 

15.5 

28.94 

.13 

14.8 

0.5 

39.02 

.31 

69.0 

8.7 

37.48 

.15 

65.8 

1.0 

56.38 

.17 

36.9  40.1 

25.5 

29.05 

.09 

15.4 

0.8 

39.27 

.19 

72.7 

3.7 

37.61 

.11 

66.6 

0.7 

56.53 

.13 

37.0-0  J ; 

Oct.     5.5 

29.12 

.05 

16.3 

1.0 

39.41  -I-.08 

76.4 

3.7 

37.71 

.08 

67.2 

0.5 

56.64 

.10 

37.4    0.5, 

15.5 

29.15  -I-.09 

17.4 

1.3 

39.43 

-.04 

80.1 

3.6 

37.77 

.05 

67.7 

0.3 

56.72 

.06 

3a0    0.7 

25.4 

29.16- 

-.01 

18.6 

1.3 

39.33 

.16 

88.6 

3.4 

37.80  +.09 

67.9  -H).l 

56.77  +.03 

38.7    OJ 

Nov.    4.4 

29.13 

.04 

19.9 

1.3 

39.11 

.97 

86.8 

3.1 

37.81  - 

-.01 

67.9  -0.1 

56.79 

.00 

39.7    1J»' 

1 

14.4 

29.07 

.07 

21.2 

1.3 

38.79 

.37 

89.8 

3.8 

37.79 

.03 

67.8 

0.3 

56.78- 

-.08   40.7    1.0, 1 

24.3 

29.00 

.08 

22.5 

1.3 

38.37 

.47 

92.3 

8.4 

37.74 

.05 

67.5 

0.3 

56.74 

.05 

41.7    1.1 

Dec.    4.3 

28.91 

.10 

23.6 

1.1 

37.87 

.55 

94.5 

1.9 

37.68 

.07 

67.1 

0.5 

56.69 

.07 

42.7    1.0 

14.3 

28.80 

.11 

24.6 

0.9 

37.28 

.61 

96.0 

1.3 

37.60 

.09    66.6 

0.5 

56.61 

.06    43.7    1.0 

1 

24.3 

28.69 

.12' 

25.4 

0.7 

36.64 

.66 

97.0 

0.7 

37.51 

.10,  66.1 

0.6 

56.52 

.10^  44.6    0.8 

34.2 

28.57- 

-.12 

26.0 

-0.5 

35.97  - 

-.68    97.4  +0.1 1 

37.41  . 

-.111  65.5  -^.6 1 

56.41- 

-.11'  45.4  -0.7 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Kean 
Solar 
Date. 

*38 

CisBiopes 

• 

n 

PisciuiD. 

a  Eridani. 
(^chemar.) 

0 

Pisciam. 

Right 
AsoeoekMi. 

DeolinaiioD 
North. 

Bi|rht 
Ato^aion. 

DeoUnatioD 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North, 

h     m 

1  22 

-h69 

37 

h     m 

1  24 

+14  42 

h     m 

1  33 

o 

-67 

51 

h     m 

1  38 

o 

+8 

32 

(Dec.  30.3) 

8 

5.96- 

-.46 

73.3  +0.8 

54.61- 

-.10 

49.8  -0.5 

9.33- 

-.39 

55.0  -0.7 

54.66- 

-.09 

1 

23.7  -0.6  1 

Jttn.     9.3 

5.48 

.50 

rj.8  +0.9 

54.50 

.11 

49.3 

0.6 

9.00 

.33 

55.3  -0.1 

54.56 

.11 

23.1 

0.6 

19.2 

4.97 

.51 

73.8  -0.4 

54.38 

.19 

48.7 

0.7 

8.68 

.33 

55.1 

+0.5 

54.45 

.19 

22.6 

0.6 

89.2 

4.47 

USO 

73.1 

0.9 

54.26 

.19 

48.0 

0.7 

8.35 

.39 

54.4 

1.0 

54.33 

.19 

22.0 

06  ^ 

Feb.    8.2 

3.98 

.47 

71.9 

1.5 

54.14 

.19 

47.3 

0.7 

8.04 

.30 

53.1 

1.6 

54.21 

.19 

21.4 

0.6 

18.1 

3.54 

.41 

.70.2 

1.9 

54.03 

.10 

46.5 

0.7 

7.76 

.97 

51.2 

9.0 

54.10 

.11 

20.9 

0.5 

28.1 

3.17 

.M 

68.1 

9.3 

53.94 

.08 

45.8 

0.7 

7.51 

.93 

49.0 

9.5 

54.00 

.09 

20.4 

0.4 

Mar.  10.1 

2.88 

.94 

65.7 

9.6 

53.88 

.05 

45.2 

0.6 

7.30 

.18 

46.3 

9.8 

53.92 

.06 

20.1 

0.9 

20.1 

2.69 

.14 

63.0 

9.7 

53.84- 

-.02 

44.7 

0.4 

7.14 

.13 

43.3 

3.1 

53.88- 

-.03 

20.0  -0.1 

30.0 

2.61- 

-.09 

60.3 

9.8 

53.84  +.09 

44.3  -0.3 

7.05- 

-.07 

40.1 

3.4 

53.86  +.01 

20.0  -H).l 

Apr.    9.0 

2.65  +.10 

57.6 

9.7 

53.89 

.07 

44.2 

0.0 

7.01 

.00 

36  6 

3.5 

53.89 

.05 

20.2 

0.3 

19.0 

2.81 

.99 

55.0 

9.5 

53.98 

.11 

44.3  +0.9 

7.05  +.07 

33.0 

3.6 

53.97 

.09 

20.6 

0.6 

29.0 

3.09 

.34 

52.6 

9.9 

54.11 

.16 

44.6 

0.5 

7.16 

.14 

29.4 

3.7 

54.08 

.14 

21.3 

0.8 

May    8.9 

3.49 

.45 

505 

1.9 

54.29 

.90 

45.2 

0.8 

7.33 

.91 

25.7 

3.6 

54.24 

.18 

22.2 

1.1 

18.9 

3.99 

.54 

48.8 

1.5 

54.51 

.94 

46.1 

1.0 

7.58 

.98 

22.2 

3.5 

54.45 

.99 

23.4 

1.3 

28.9 

4.57 

.03 

47.6 

1.0 

54.76 

.97 

472 

1.3 

7.88 

.34 

18.9 

3.9 

54.69 

.96 

24.8 

1.5 

June   7.8 

5.22 

.68 

46.8  -0.5 

55.05 

.30 

48.6 

1.5 

8.25 

.39 

15.8 

9.9 

54.96 

.99 

26.4 

1.7 

17.8 

5.92 

.79 

46.5 

0.0 

55.36 

.39 

50.2 

1.7 

8.66 

.43 

13.0 

9.6 

55.25 

.31 

28.1 

1.8 

27.8 

6.66 

.75 

46.8  +0.5 1 

55.69 

.33 

52.0 

1.8 

9.10 

.46 

10,7 

9.1 

55.57 

.39 

29.9 

1.9 

July    7.8 

7.40 

.75 

47.6 

1.0 

56.02 

.33 

53.8 

1.9 

9.58 

.48 

8.8 

1.6 

55.89 

.33 

31.8 

1.9 

17.7 

8.15 

.74 

48.8 

1.5 

56.34 

.33 

55.8 

9.0 

10.06 

.48 

7.4 

1.1 

56.22 

.39 

33.7 

1.9 

27.7 

8.87 

.71 

50.5 

1.9 

56.67 

.39 

57.7 

90 

10.54 

48 

6.6  +0.6 1 

56.53 

.31 

35.6 

1.9 

Aug.   6.7 

9.56 

.66 

52.7 

9.3 

56.97 

.30 

59.7 

1.9 

11.00 

.46 

6.3 

0.0 

56.84 

.30 

37.4 

1.8 

16.6 

10.20 

.61 

55.2 

9.7 

57.26 

.97 

61.5 

1.8 

11.44 

.49 

6.6  -0^6 1 

57.12 

.97 

39.1 

1.6 

26.6 

10.77 

.54 

58.0 

3.0 

57.51 

.94 

63.3 

1.7 

11.85 

.38 

7.5 

1.1 

57.39 

.95 

40.6 

« 

1.4 

Sept.   5.6 

11.28 

.47 

61.1 

3.9 

57.74 

.91 

64.9 

1.5 

12.20 

.39 

8.9 

1.6 

57.62 

.99 

41.9 

1.9 

15.6 

11.71 

.39 

64.4 

3.4 

57.93 

.18 

66.3 

13 

12.49 

.96 

10.7 

9.1 

57.82 

.19 

43.0 

1.0 

25.5 

12.06 

.31 

67.8 

3.5 

58.10 

.15 

67.5 

1.9 

12.72 

.19 

13.0 

9.4 

57.99 

.16 

43.9 

0.8 

Oet.     5.5 

12.32 

.29 

71.3 

3.5 

58.23 

.11 

68.6 

0.9 

12.87 

.19 

15.6 

9.7 

58.13 

.19 

44.5 

0.5 

15.5 

12.50 

.13 

74.8 

3.5 

58.32 

.08 

69.4 

0.7 

12.96  +.05 

18.4 

9.9 

58.24 

.00 

45.0 

0.3 

1 

25.5 

12.58  +.04 

78.2 

3.4 

58.38 

.OS 

70.1 

0.5 

12.98- 

-.09 

21.3 

9.9 

58.32 

.06 

45.2  +0.9  1 

Not.    4.4 

12.57  - 

-.06 

81.5 

3.9 

58.42  +.09 

70.5 

0.4 

12.93 

.08 

24.2 

9.9 

58.36 

.03 

45.3 

0.0  ; 

14.4 

12.47 

.14 

84.5 

9.9 

58.43  - 

-.01 

70.8  +0.9 

12.81 

.15 

27.0 

9.7 

58.38  +.01 

45.2 -0.9  J 

;           24.4 

1 

12.28 

.93 

87.2 

9.6 

58.41 

.03 

70.9 

0.0 

12.64 

.90 

29.5 

9.4 

58.38- 

-.09 

44.9 

0.3 

1 

1 
Dee.    4.3 

12.01 

.31 

89.6 

9.1 

58.37 

.05 

70.8  -0.1 

12.42 

.94 

31.7 

9.0 

58.34 

.04 

44.6 

0.4 

14.3 

11.67 

.38 

91.5 

1.7 

58.30 

.08 

70.6 

0.3 

12.15 

.98 

33.4 

1.5 

58.29 

.07 

44.2 

0.5 

24.3 

11.26 

.44 

92.9 

1.1 

58.22 

.00 

70.3 

0.4 

11.86 

.31 

34.7 

1.0 

58.21 

.09 

43.6 

0.5 

34.3 

10.80- 

-.48 

93.8  +<J.6 

5»J2  - 

-.11 

69.8  -0.5 

11.54- 

-.33 

35.4  -0.4 1 

58.12- 

-.10 

43.1  -0.6  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P 

Arietis. 

*50( 

[Jassiopefe 

> 

a 

Arietis. 

^Ceti. 

Mean 
Solar 
Date. 

V 

Kigbt 
AflceDBioii. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

1  47 

+20 

12 

li     m 

1  52 

o 

+71 

49 

h 

2 

m 

0 

+22  52 

h 

2 

m 

6 

o 

+8 

16 

(Dec.  30.3) 

8 

51.44- 

-.10 

33.5- 

-«.3 

8 

58.30- 

-.49 

5l'.'7  +1.9 

15.20  - 

-.09 

60.5  -0.9 

8 

29.63- 

-.08 

15.3  -0.6 

Jan.     9.3 

51.33 

.19 

33.2 

0.5 

57.79 

.54 

52.6 

0.7 

15.09 

.19 

60.2 

0.4 

29.54 

.10 

14.7 

0.6 

19.2 

51.21 

.13 

32.6 

0.6 

57.22 

.58 

53.0  +0.1 

14.97 

.13 

59.7 

0.5 

29.42 

.19 

14.2 

0.6 

29.2 

51.08 

.13 

32.0 

0.7 

56.64 

.58 

52.8- 

-0.5 

14.83 

.14 

59.1 

0.7 

29.30 

.13 

13.6 

0.6 

t«b.    8.2 

50.95 

.13 

31.2 

0.8 

56.07 

.56 

52.0 

1.1 

14.69 

.14 

58.4 

0.8 

29.17 

.13 

13.1 

0.5 

18.2 

50.82 

.13 

30.4 

0.8 

55.53 

.59 

50.7 

1.6 

14.56 

.13 

57.6 

0.9 

29.05 

.19 

12.6 

0.4 

28.2 

50.71 

.10 

29.6 

0.9 

55.04 

.45 

48.9 

9.0 

14.43 

.11 

56.: 

0.9 

28.93 

.11 

12.2 

0.3 

Mar.  10.1 

50.62 

.06 

28.8 

0.8 

54.64 

.35 

46.7 

9.4 

14.33 

.09 

55.8 

0.9 

28.83 

.09 

11.9 

0.9 

20.1 

50.56- 

'M 

28.0 

0.7 

54.34 

.94 

44.2 

9.6 

14.26 

.05 

55.0 

0.8 

28.76 

.05 

11.8  -0.1 

30.1 

60.54 

.00 

27.3 

0.6 

54.16- 

-.19 

41.5 

9.7 

14.23- 

-.01 

54.2 

0.7 

28.72- 

-.09 

11.8 -hO.l 

Apr.    9.0 

50.56  +.05 

26.9 

0.4 

54.11  +.09 

38.8 

9.7 

14.24  +.03 

53.5 

0.6 

28.73  +.09 

12.0 

0.3 

19.0 

60.63 

.09 

26.6  H>J3 

54.20 

.16 

36.1 

9.7 

14.29 

.08 

53.1 

0.4 

28.77 

.07 

12.4 

0.5 

29.0 

50.75 

.14 

26.5  +0.1 

54.42 

.99 

33.5 

9.5 

14.40 

.13 

52.9  -0.1 

28.86 

.11 

13.0 

0.8 

May    8.9 

50.91 

.19 

26.8 

0.4 

54.77 

.41 

31.2 

9.9 

14.55 

.18 

52.9  +0.9 

29.00 

.16 

13.9 

1.0 

18.9 

51.12 

.83 

27.3 

0.6 

55.25 

.53 

29.2 

1.8 

14.75 

.99 

53.2 

0.4 

29.17 

.90 

15.0 

1J3 

28.9 

51.36 

.97 

28.0 

0.9 

55.83 

.63 

27.5 

1.4 

14.99 

.96 

53.8 

0.7 

29.39 

.94 

16.3 

1.4 

June   7»9 

51.65 

.90 

29.1 

1.9 

56.49 

.71 

26.3 

l.O 

15.27 

.99 

54.6 

1.0 

29.65 

.97 

17.8 

1.6 

17.8 

51.95 

.39 

30.3 

1.4 

57.23 

.77 

25.6 

-0.5 

15.58 

.39 

55.7 

1.9 

29.93 

.99 

19.4 

1.7 

27.8 

52.28 

.33 

31.8 

1.6 

58.03 

.81 

25.4 

0.0 

15.91 

.34 

57.0 

1.4 

30.23 

.31 

21.2 

1.8 

July    7.8 

52.62 

.34 

33.5 

1.7 

58.85 

.83 

25.7  +0.5 

16.25 

.35 

58.5 

1.6 

30.55 

.39 

23.0 

1.8 

17.8 

52.95 

.34 

35.3 

1.8 

59.68 

.83 

26.5 

1.0 

16.59 

.34 

60.2 

1.7 

30.87 

.33 

24.9 

1.8 

27»7 

53.29 

.33 

37.1 

1.9 

60.51 

.89 

27.7 

1.5 

16.93 

.34 

62.0 

1.8 

31.19 

.99 

26.7 

1.8 

Aug.  6.7 

53.61 

.31 

39.0 

1.9 

61.31 

.78 

29.4 

1.9 

17.26 

.39 

63.8 

1.9 

31.50 

.31 

28.4 

1.7 

16.7 

53.91 

.99 

40.9 

1.9 

62.07 

.74 

31.6 

9.3 

17.57 

.30 

65.6 

1.8 

31.80 

.99 

30.0 

1.5 

26.6 

54.19 

.97 

42.7 

1.8 

62.77 

.68 

34.0 

9.6 

17.86 

.98 

67.5 

1.8 

32.08 

.97 

31.4 

1.3 

Sept.  5.6 

54.44 

.94 

44.4 

1.7 

63.41 

.61 

36.8 

9.9 

18.13 

.95 

69.2 

1.7 

32.33 

.94 

32.6 

1.1 

15.6 

54.66 

.91 

46.0 

1.5 

63.98 

.53 

39.9 

3.9 

18.36 

.99 

70.9 

1.6 

32.55 

.91 

33.6 

0.9 

25.6 

54.85 

.17 

47.5 

1.4 

64.46 

.44 

43.1 

3.3 

18.57 

.19 

72.4 

1.5 

32.75 

.18 

34.4 

0.7 

Oct.    5.5 

55.01 

.14 

48.8 

1.9 

64.85 

.34 

46.5 

3.4 

18.74 

.16 

73.8 

1.3 

32.92 

.15 

35.0 

0.5 

15.5 

55.13 

.11 

49.9 

1.0, 

65.15 

.94 

49.9 

3.5 

18.88 

.19 

75.1 

1.9 

33.05 

.19 

35.4 

0.3 

25.5 

55.22 

.06 

50.8 

0.8 

65.34 

.14 

53.4 

3.4 

18.99 

.09 

76.1 

1.0 

33.16 

.09 

35.6  -W.l 

Nov.    4.5 

55.28 

.05 

51.6 

0.7 

65.43  +.04 

56.8 

3.3 

19.07 

.06 

77.0 

0.8 

33.23 

.06 

35.6  -0.1 

14.4 

55.32  +.05^ 

52.2 

0.5 

65.41  - 

-.07 

60.0 

3.1 

19.11 +.03 

77.8 

0.6 

33.28  +.03 

35.4 

0.9 

24.4 

55.32- 

-.01 

52.6 

0.3 

65.29 

.18 

62.9 

9.8 

19.13 

.00 

78.3 

0.5 

33.29 

.00 

35.1 

0.3 

Deo.    4.4 

55.29 

.04 

52.8  +0.1 

65.06 

.96 

65.6 

9.5 

19.11  - 

-.03 

78.7 

0.3 

33.28- 

-.09 

34.8 

0.4 

14.3 

55.24 

.07 

52.8  -0.1 

64.74 

.37 

67.9 

9.0 

19.07 

.06 

78.9  +0.1 

33.25 

.05 

34.3 

0.5 

24.3 

55.16 

.00 

52.7 

0.9 

64.33 

.45 

69.7 

1.6 

19.00 

.08 

78.9  -0.1 

33.19 

.07 

33.8 

0.6 

34.3 

65.07- 

-.11 

52.4  -0.4 

63.85- 

-.61 

71.0  +1.9 

18.90- 

-.11 

78.7  -0.3 

33.10- 

-.10 

33.2 

-0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*i  CaMiopee. 

y  Ceti. 

a  Geti. 

*48  Cephei  (H.) 

Mmd 
Solar 
Bate. 

KIgbt 

Asoensioo. 

Declination 
North. 

Bighl 

on. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

2  18 

+66  50 

h.     m 

2  36 

O          ; 

+2  43 

b     m 

2  55 

+3  36 

h     m 

3    4 

vrf  16 

(Dec  30.3) 

57.98- 

-.33 

73.8  +1.3 

56.68- 

-.07 

5.7  -H).7 

52.11- 

-.07 

28.5  -0.7 

49.46  -,54 

68.8  -HB.9 

Jan.     9.3 

57.62 

.39 

74.9 

0.9 

56.60 

.10 

5.0 

0.7 

52.03 

.09 

27.8 

0.7 

48.86    .67 

70.7    1.7 

19.3 

57.21 

.49 

75.5  +0.3 

56.49 

.19 

4.4 

0^ 

51.93 

.11 

27.2 

0.6 

48.14    .77 

72.1     1.1 

29i 

56.77 

M 

75,6  -0.3 

56.36 

.13 

3.8 

0.5 

51.81 

.13 

26.6 

0.5 

47.33    .84 

72.9  -H).6 

Feb.    6.2 

56.33 

.44 

75.0 

0.8 

56.23 

14 

3.4 

0.4 

51.67 

.14 

26.1 

0.4 

46.47    .87 

73.1  -0.1 

18.3 

55.90 

.48 

74.0 

1.3 

56.09 

.14 

3.1 

0.3 

51.53 

.14 

25.8 

0.3 

45.60    .86 

72.8    0.7 

28.2 

55.50 

.36 

72.5 

1.7 

55.96 

.13 

2.9  -0.1 

51.39 

.14 

25.5  -0.9 

44.77    .81 

71.8    1.9 

Mar.  10.1 

55.15 

.31 

70.6 

9.1 

55.85 

.11 

2.8 

0.0 

51.27 

.19 

25.4 

0.0 

44.00    .79 

70.4    1.7 

20.1 

54.88 

.93 

68.4 

9.3 

55.75 

.08 

2.9  -H).9 

51.16 

.10 

25.5  +0.1 

43.33    .60 

68.4    9.1 

30.1 

54.69 

.14 

66.0 

UJ^ 

55.69 

.05 

3.2 

0.4 

51.08 

.06 

25.7 

0.3 

42.80    .45 

66.2    9.4 

Apr.    9.1 

54.61- 

-.03 

63.4 

9.6 

55.66- 

-.01 

3.6 

0.6 

51.03  - 

-.03 

26.1 

0.5 

42.43    .98 

63.6    9.7 

19.0 

54.63  -(-.06 

60.9 

9.5 

55.67  +.03 

4.3 

0.8 

51.03  +.09 

26.7 

0.7 

42.24  -.10 

60.9    9.8 

29.0 

54,77 

a9 

58.4 

9.4 

55.73 

.08 

5.3 

1.0 

^1.07 

.06 

27.6 

0.9 

42.23  +.09 

58.1     9,8 

May    9.0 

55.01 

.a» 

56.2 

9.9 

55.83 

.13 

6.4 

1.9 

51.15 

.11 

28.6 

1.1 

42.42    JIB 

55.3    9.7 

18.9 

55.35 

.39 

54.2 

1.8 

55.98 

.17 

7.7 

1.4 

51.28 

.15 

29.8 

1.3 

42.79    .46 

52,7    9.5 

28.9 

55.78 

.46 

52.5 

1.5 

56.17 

.91 

9.2 

1.6 

51.46 

.19 

31.2 

1.5 

43.34    .63 

50.3    9.9 

1 

Jane   7.9 

56.30 

.55 

51.2 

1.1 

56.39 

JM 

10.8 

1.7 

51.67 

.93 

32.8 

1.6 

44.05    .78 

48«2    1.9! 

17.9 

56.88 

.81 

50.4 

0.6 

56.65 

.97 

12.6 

1.8 

51.92 

.96 

34.4 

1*7 

44.89    .91 

46.5    1.5 

27.8 

57.51 

.05 

50.0  -0.9 

56.94 

JO 

14.4 

1.9 

52.19 

.99 

36.2 

1.8 

45.85  1.01 

45.2    1.1 

Joly    7.8 

58.18 

.68 

50.0  +0.3 

57.24 

.31 

16.3 

1.9 

52.49 

.30 

37.9 

1.8 

46.91  1.09 

44.4    0.6 

17.8 

58.86 

.09 

50.6 

0.8 

57.55 

.39 

18.1 

1.8 

52,80 

.31 

39.7 

1.7 

48.03  1.15 

44.0  -0.1 

27.7 

59.55 

.08 

51.6 

1.9 

57.87 

.39 

19.8 

1.7 

53.11 

.31 

41.4 

1.6 

49.19  1.18 

44«1  +0.3 

Aug.  6.7 

60.23 

.S7 

53,0 

1.6 

58.18 

.31 

21.4 

IJi 

53.42 

.31 

43.0 

1.5 

50.37  1.18 

44r7    0.8 

16.7 

60.88 

.64 

54.8 

9.0 

58.48 

.30 

22.9 

1.3 

53.73 

.30 

44.4 

1.3 

51.55  1.16 

45.7    1.9 

26.7 

61.50 

.00 

56.9 

9.3 

58.77 

.98 

24.1 

l.i 

54.02 

.99 

45.6 

1.1 

52.69  1.19 

47.1    1.7 

Sept.  5.6 

62.07 

.55 

59.4 

9.6 

59.03 

.96 

25.1 

0.9 

54.30 

.97 

46.6 

0.9 

53.79  1.06 

49.0    9.1 

15.6 

62.59 

.49 

62.1 

9.8 

59.28 

SB 

25.8 

0.6 

54.55 

JM 

47.3 

0.6 

54.81    .99 

51.3    9.4 

25.6 

63.04 

.43 

65.0 

a.0 

59.50 

SO 

26.3 

0.4 

54.79 

.99 

47.8 

0.3 

55.76    .90 

53.8    9.7 

Oct.     5.6 

63.43 

.35 

68.1 

3J8 

59.69 

.18 

26.5+0.1 

54.99 

.19 

48.0  +0.1 

56.60    .79 

56.7    3.0 

15.5 

63.75 

.98 

71.3 

3J3 

59.85 

.16 

26.5  -0.1 

55.17 

.17 

48.0  -0.1 

57,32    .66 

59.7    3.9 

255 

63.99 

.90 

74.5 

3.9 

59.98 

.19 

26.3 

0.3 

55.32 

.14 

47.7 

0.3 

57.91    .59 

63.0    3.3 

Nov.   4.5 

64.14 

.19  77.6 

3.1 

60.08 

.09 

25.8 

0.5 

55.45 

.11 

47.3 

0.5 

58.36    .37 

66.3    3.4 

14.4 

64.22 -(-.oal  80.7 

3.0 

60.15 

.06 

25.3 

0.6 

55.54 

.08 

46.8 

0.6 

58.65    Ja 

69.7    3.3 : 

24.4 

64.21- 

-.05 

83.6 

9.8 

60.20  +.03 

24.6 

0.7 

55.60 

.05 

46.1 

0.7 

58.78  +.04 

73.0    3.9 

Dec.    4.4 

64.11 

.14 

86.2 

9.5 

60.21 

.00 

23.9 

0.8 

55.63  +.01 

45.4 

0.8 

58.74  -.13 

76.1     3.1 

14.4 

63.93 

sa 

88.4 

9.1 

60.19  • 

-.03 

23.1 

0.8 

55.63- 

-.09 

44.6 

0.8 

58.53    .99 

79.0    9.8 

24.3 

63.68 

JO 

90.3 

1.7 

60.15 

.06 

22.3 

0.8 

55.60 

.05 

43.9 

0.8 

58.16    .45 

81.6     9.4 

34.3 

63.36* 

-.35 

91.7  +1.9 

1  60.08- 

-jOO 

21.6  -0.7 

55.54- 

-.08 

43.1  -0,7 1 

57.63  -.59 

83.8  +1.9 

28a 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
SoUu: 
Date. 


(Dec.  30.4) 

Jan.    9.3 

19.3 

29.3 

Feb.    8.3 

18.2 
28.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

28.9 

J  one   7.9 

17.9 

27.9 

July    7.8 

17.8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct  5.6 
15.6 

25.5 

Nov.   4.6 

14.5 

24.5 

Dec.  4.4 
14.4 
24.4 
34.4 


^  Arietis. 


Bight 
Ascension. 


h  m 

3  7 

8      • 

51.12 -.06 

51.04  .09 

50.94  .13 

50.82  .14 

50.67  .15 


50.52 
50.37 
50.22 
50.10 
50.01 


.15 
.15 
.18 

.11 

.07 


Declination 
Korth. 


49.96  -.03 
49.95  +.01 
49.98  .06 
50.07  .11 
50.20    .16 


50.38 
50.60 
50.86 
51.15 
51.46 

51.79 
52.12 
52.45 
52.78 
53.10 

53.40 
53.68 
53.94 
54.18 
54.38 


.90 
.94 
.SB 

io 

.38 


.33 
.33 
.33 
.38 
.31 

M 
.97 
.95 
JSA 
.19 


54.^  .16 

54.71  .13 

54.83  .10 

54.91  .07 

54.96  +.03 
54.98  .00 
54.96  -.04 
54.90  -.07 


+20  35 


// 


27.2  -fl.l 
27.1  0.9 
26.9  0.3 

26.5  0.4 
26.1  0.5 

25.6  0.5 
25.1  0.6 
24.5  0.6 
23.9  0.6 

23.3  0.5 

22.9  0.4 

22.5  0.3 

22.3  H>.i 

22.3  +0.1 

22.5  0.3 

22.9  0.5 

23.5  0.7 

24.3  0.9 

25.3  1.1 

26.5  1.9 


a  Persei. 


Bight 
Ascension. 


27.7 
29.1 
30.5 
31.9 
33.3 


1.3 
1.4 
1.4 
1.4 
1.4 


34.6  1.3 

35.9  1.9 

37.0  1.1 

38.0  0.9 

38.8  0.8 

39.6  0.6 

40.1  0.5 
40.6  0.4 

40.9  0.3 

41.2  0.9 

41.3  +0.1 
41.3  0.0 
41.2  -0.1 


h      m 

3  15 

s 
34.21  -.11 
34.08  .15 
33.91  .19 
33.70  .» 
33.47    .94 


33.23 
32.98 
32.75 
32.56 
32.40 


.95 
.94 
.29 
18 
.13 


32.30     .07 

32.26  -.01 
32.29  +.06 
32.38  .13 
32.55    .90 

32.78  .96 

33.06  .31 

33.40  .36 

33.78  .40 

34.20  .43 


34.64 
35.09 
35.54 
35.99 
36.43 


.45 
.45 
.45 
.45 
.43 


Declination 
North. 


36.85  .41 

37.25  .38 

37.61  .35 

37.95  .88 

38.24  JSB 

38.50  .94 

38.71  .19 

38.88  .14 

39.00  .00 

39.06  +.64 

39.07  -.09 
39.02  .07 
38.92  -.19 


+49  25 


// 


35.8  +1.9 
36.8    0.9 

37.5  0.5 

37.8  +0.1 

37.7  -0.3 

37.3  0.6 

36.4  1.0 
35.3  1.3 

33.9  1.5 
32.3  1.7 

30.6  1.8 

28.8  1.8 
27.1     1.7 

25.5  1.6 

24.0  1.4 

22.7  1.1 

21.8  0.8 

21.1  0.5 
20.7  -0.9 
20.7  +0.1 

21.0    0.5 

21.6  0.8 

22.5  1.1 

23.7  1.3 

25.2  1.6 

26.8  1.7 

28.6  1.9 

30.6  9.0 

32.7  9.1 

34.8  9.9 

37.0  9.9 

39.2  9.9 

41.3  9.1 

43.4  9.0 

45.3  1.8 
47.0    1.6 

48.5  1.4 
49.7  +1.1 


6  Persei. 


Bight 
Ascension. 


h     m 

3  34 

s 
11.73 -.08 

11.63  .13 

11.48  .17 

11.30  .90 

11.08  JO 


10.85 
10.61 
10.38 
10.18 
10.02 


.94 

.93 
.99 
.19 
.14 


9.90  .09 
9.84  -.03 
9.84  +.04 

9.91  .10 

10.05  .17 

10.25  .93 

10.50  .99 

10.81  .33 

11.17  .37 

11.56    .40 

11.97  .«i 

12.40  .44 

12.84  .44 

13.28  .44 

13.71  .43 

14.13  .41 

14.53  .: 

14.90  .86 

15.24  .; 
15.55  .1 

15.83    .96 

16.06  .91 

16.25  .17 
16.39    .19 

16.48  .06 
16.52 +.01 
16.50  -.04 
16.43  -.09 


Declination 
North. 


+47  23 


// 


49.4  +1.9 
50.4  0.9 
51.2    0.6 

51.6  +0.3 

51.7  -0.1 


51.4 
50.8 
49.8 
48.6 
47.2 

45.7 
44.0 
42.4 
40.8 
39.4 


0U> 
0.6 
1.1 
1.3 
1.5 

1.6 
1.6 
1.6 
1.5 
1.3 


38.2     1.1 

37.2  0.9 
36.5    0.6 

36.0  -0.3 
35.9    0.0 

36.1  +0.3 
36.5     0.6 

37.3  0.9 
38.3  1.1 
39.5    1.3 


40.9 
42.5 
44.2 
46.0 
47.9 


1.6 
1.7 
1.8 
1.0 
9.0 


ff  Taan. 


Big^t 
Ascension. 


h     m 

3  40 


s 
11.76 

11.71 

11.62 

11.50 

11.35 

11.20 
11.03 
10.87 
10.73 
10.61 


-.03 
.07 
.11 
.13 
.15 

.16 
.16 
.15 
.18 
.10 


10.52    .06 

10.48  -.08 

10.49  +.03 
10.54  .68 
10.65    .13 


49.9  9.0 

51.9  8.0 

53.8  1.0 

55.7  1.9 

57.5  1.7 
59.1  1.6 

60.6  1.3 

61.8  +1.1 


10.80 
11.00 
11.23 
11.51 
11.81 

12.13 
12.46 
12.80 
13.14 
13.47 

13.79 
14.10 
14.38 
14.65 
14.90 


.18 
JB 
M 
SO 
.81 

.33 
.34 
.84 
.34 
.38 

.81 
.80 

.96 
M 
M 


Declination 
North. 


15.11  .9 

15.30  .17 

15.45  .14 

15.58  .10 

15.66    .07 

15.71  +.68 

15.72  -.61 
15.69  -.66 


+23  43 


// 


36.2  +0.1 1 

36.3  0.6 
36.2  -0.1 
36.1  0.9 
35.8    0.3 , 


35.5 
35.0 
34.5 
33.9 
33.3 


0.4 

0.5 
0.6 

0.6 
0.6 


32.7  0^ 

32.2  0.4 

31.8  0.3 
31.6  -0.9 

31.5  0.0 

31.6  +0.9 

31.9  0.4 

32.4  0.6 
33.0  0.7 
33.8  9M 

34.8  1.0 

35.8  1.1 

37.0  1.9 

38.9  1.9 

39.3  1.9 

40.5  1.1 

41.6  1.1 

42.6  1.0 
43.5  0.9 

44.4  0.8 

45.1  0.7 
45.8  0.6, 

46.3  0.5 
46.8  0.4' 

47.2  0.3 

47.4  0.3 1 

47.7  0.9 

47.8  +0.1 ; 


I 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i  Persei. 

7' 

Eridani. 

y  Tauri. 

I 

Tauri. 

Mem 
Rolar 
Date. 

Right 
Aacenaiott. 

BecUnation 
North, 

Bight 
ABoeneion. 

DecUnation 
South, 

Right 
Aaeenaion. 

DeoliBation 
North, 

Sight 
ABG^aioQ. 

DeolinatioD 
North, 

h     m 

3  46 

o 

-h31 

31 

h     m 

3  52 

O            / 

-13  51 

h     ID 

4  12 

o 

+15 

19 

h     m 

4  21 

+18  54 

(Dee.  30.4) 

8 

95.54- 

-.04 

13.9  -1^.5 

18.87- 

-.05 

30.1  -1.5 

49.10- 

-.01 

55.3 

-0.3 

97.59 

.00 

33.1  -0.1 

Ju.     9.3' 

95.48 

.08 

14.4 

0.4 

18.81 

.06 

31.5    1.3 

49.08 

.05 

55.0 

0.3 

97.57- 

-.04 

33.0    0.1 

19.3 

95.39 

.11 

14.6  -H>.e 

18.71 

.11 

39.7    1.1 

49.01 

.06 

54.7 

0.3 

97.51 

.08 

39.8    0.9 

29.3 

95.96 

.14 

14.7 

0.0 

18.59 

.14 

33.6    0.8 

48.91 

.19 

54.4 

0.3 

97.49 

.11 

39.7    0.9 

1 

Feb.    8.3 

95.10 

.17 

14.6 

-0.9 

18.44 

.16 

34.3    0.5 

48.78 

.14 

54.1 

0.3 

97.29 

.14 

39.5    0.9 

18.9 

94.93 

.18 

14.3 

0.4 

16.98 

.17 

34.7  -0.9 

48.63 

.16 

53.8 

0.3 

97.14 

.16 

39.9    0.3 

98.3 

94.75 

.18 

13.8 

0.6 

18.11 

.17 

34.8  40.1 

48.47 

.16 

53.5 

0.3 

96.98 

.17 

31.9    0.3 

Mar.  10.9 

94.57 

.17 

13.9 

0.7 

17.94 

.16 

34.5    0.4 

48.31 

.16 

53.9 

0.3 

96.81 

.16 

31.6    0.3 

90.9 

94.41 

.15 

19.5 

0.8 

17.79 

.15 

34.0    0.7 

48.16 

.14 

53.0 

0.9 

96.65 

.15 

31.3    0.3 

30.1 

94.98 

.18 

11.6 

0.9 

17.66 

.IS 

33.9    0.9 

48.03 

.19 

59.8 

0.9 

96.59 

.13 

31.0    0.3 

Apr.    9.1 

94.18 

.08 

10.7 

0.9 

17.55 

.09 

39.1     1.9 

47.93 

.06 

69.6  -0.1 

96.41 

.09 

30.8    0.3 

19.1 

94.13- 

-.03 

9.9 

0.9 

17.48- 

-.05 

30.8    1.5 

47.86- 

-.05 

59.5 

0.0 

96.33 

.06 

30.5    0.9 

99.0 

94. 13 +.09 

9.0 

0.8 

17.46 

.00 

99.2    1.7 

47.84 

.00 

59.6  +0.1 

96.30- 

-.01 

30.4  -0.1 

May    9.0 

94.18 

.08 

8.3 

0.6 

17.48  ■I-.04 

97.4    1.9 

47.86  -I-.04 

59.8 

0.3 

96.31  +.04 

30.4    0.0 

19.0 

94.98 

.13 

7.8 

0.5 

17.54 

.00 

95.4    9.1 

47.92 

.09 

53.1 

0.4 

96.37 

.09 

30.5  ■¥Oji 

99.0 

94.44 

.18 

7.4 

0.3 

17.65 

.13 

93.9    9.9 

48.03 

.14 

53.6 

0.6 

96.48 

.13 

30.7    0.3 

Jvae    7.9 

94.65 

.93 

7.9  -0.1 

17.80 

.17 

90.9    9.3 

48.19 

.18 

54.9 

0.7 

96.63 

.18 

31.1     0.5 

17.9 

94.89 

.97 

7.9  -W.1 

17.99 

.91 

18.6     9.3 

48.39 

.99 

55.0 

0.8 

96.83 

.99 

31.6    0.6 

97.9 

95.18 

.90 

7.4 

0.3 

18.99 

.94 

16.3     9.3 

48.63 

.95 

55.9 

1.0 

97.06 

.95 

39.3    0.7 

July    7.9 

95.49 

.33 

7.9 

0.5 

18.47 

.9? 

14.1     9.9 

48.89 

.96 

56.9 

1.1 

97.33 

.98 

33.1    0.9 

17.8 

95.83 

.35 

8.5 

0.7 

18.75 

.99 

19.0^3.0 

49.18 

.30 

58.0 

1.1 

97.61 

.30 

34.0    0.0 

97.8 

96.18 

.96 

9.3 

0.9 

19.05 

.30 

10.1     1.8 

49.48 

.31 

59.1 

1.1 

97.99 

.31 

34.9    l.O 

Aog.   6.8 

96.54 

.36 

10.2 

1.0 

19.35 

.31 

8.4     1.5 

49.80 

.39 

00.9 

1.1 

98.24 

.38 

35.9    1.0 

16.7 

96.90 

.96 

11.3 

1.1 

19.65 

.30 

7.0     1.9 

50.19 

.99 

61.3 

1.0 

98.66 

.33 

36.8    0.9 

96.7 

97.96 

.96 

19.4 

1.9 

19.96 

.30 

6.0     0.8 

50.43 

.39 

69.9 

0.9 

98.89 

.39 

37.7    0.9 

Sept.   5.7 

97.60 

.34 

13.6 

1.9 

90.95 

.99 

5.4  +^.4 

50.75 

.31 

63.1 

0.8 

99.91 

.39 

.38.6    0.8 

16.7 

97.93 

.39 

14.8 

1.9 

90.53 

.98 

5.9    0.0 

51.05 

.30 

63.9 

0.7 

99.59 

.31 

39.3    0.7 

95.6 

98.95 

.30 

16.0 

1.9 

90.80 

.96 

5.4  -0.4 

51.34 

.96 

64.5 

0.5 

99.89 

.99 

40.0    0.6 

Oct.    6.6 

98.54 

.98 

17.9 

1.9 

91.04 

.93 

6.0     0.8 

51.61 

.97 

64.9 

0.4 

30.10 

.98 

40.5    0.5 

15.6 

98.80 

.95 

18.3 

1.1 

91.97 

.91 

6.9    1.1 

51.87 

.95 

65.9 

0.9 

30.37 

.96 

40.9    0.3 

• 

95.6 

99.04 

.93 

19.4 

1.1 

91.46 

.18 

8.9    1.4 

69.10 

.99 

65.3  -H>.1 

30.69 

.93 

41.1     0.9 

N«w.  4.5 

99.95 

.19 

90.5 

1.0 

91.63 

.15 

9.7    1.6 

59.31 

.19 

65.3 

0.0 

30.84 

.91 

41.3    0.1 

14.5 

99.49 

.16 

91.5 

1.0 

91.77 

.19 

11.4    1.8 

59.49 

.17 

65.9  -0.1 

31.03 

.18 

41.4  -hO.l 

94.5 

99.56 

.19 

99.4 

0.9 

91.87 

.09 

13.9    1.9 

59.64 

.13 

65.1 

0.9 

31.19 

.14 

41.4     0.0 

Deo.    4.4 

99.65 

.06 

93.3 

0.8 

91.94 

.05 

15.1     1.9 

59.75 

.10 

64.9 

0.3 

31.39 

.11 

41.4  -0.1 

14.4 

99.71  +.0^ 

94.0 

0.7 

91.97  -i-.oi 

16.9    1.8 

59.83 

.06 

64.6 

6,3 

31.40 

.07 

41.3    0.1 

94.4 

99.79. 

-.01 

94.7 

0.6 

91.96- 

-.02 

18.6    1.7 

59.87  +.09 

64.3 

0.3 

31.45 +.03 

41.9    0.1 

34.4 

99.69- 

-.05 

95.9  •H>.4 

91.99- 

-.06 

90.9  -1.5 

59.86- 

-.08 

64.0  -a.3 

31.46  - 

-.09 

41.1  -0.9 
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1 

APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

* 

Mean 
Solar 
Date. 

a  Tauri. 
(^Idebaran.) 

*9  Camelopardalia. 

L 

AurigsB. 

11  Ononis. 

Right 
Asceiaion. 

Declination 
ITorth. 

Bight 
Ascenaion. 

Dedinatiou 
ITorOL 

Bight 
Ascention. 

DeoUnation 
Korth, 

Bight 
Aacenaion. 

DecUnation 
AortiL 

h     m 

4  28 

o 

+16 

15 

h     m 

4  41 

+66    7 

h     m 

4  48 

o 

+32 

58 

h     m 

4  67 

+15    13 

(Dec.  30.4) 

a 
53.33  +.01 

48.2  -0.9 

52.97- 

-.05 

67.6  ■W.4 

a 
60.83  +.03 

22.6  -H).7 

34.14  +.03 

n 

61.9  -0.3 

Jan.    9.4 

53.32- 

-.04 

48.0 

0.9 

52.88 

.15 

69.8    9.1 

60.83- 

-.09 

23.3 

0.6 

34.14- 

-.01 

61.6    0.3 

19.4 

53.26 

.07 

47.7 

0.9 

52.68 

JM 

71.8    1.8 

60.78 

.07 

23.8 

0.5 

34.11 

.05 

61.3    0.3 

29.3 

53.17 

.11 

47.5 

0.3 

52.40 

.39 

73.4     1.4 

60.69 

.19 

24.3 

0.4 

34.04 

.09 

61.1     0.3 

Feb.    8.3 

53.05 

.14 

47.3 

0.3 

52.05 

.38 

74.6    1.0 

60.55 

.15 

24.6  -H).9 

33.93 

.13 

60.6    0.3 

18.3 

52.90 

.16 

47.0 

0.3 

51.64 

.43 

75.3  ■W.S 

60.39 

.18 

24.7 

0.0 

33.79 

.15 

60.6    0.S 

38.2 

52.74 

.17 

46.7 

0.3 

51.20 

.45 

75.5    0.0 

60.20 

.19 

24.6  -0.9 1 

33.63 

.16 

60.4    0J3 

Mar.  10.2 

52.58 

.16 

46.4 

0.3 

50.75 

.44 

75.2  -0.5 

60.01 

.19 

24.4 

0.3 

33.46 

.17 

eojz  0.9 

20.2 

52.42 

.15 

46.2 

0.3 

50.32 

.49 

74.4    1.0 

59.83 

.18 

23.9 

0.5 

33.30 

.16 

60.1    0.3 

30.2 

52.28 

.13 

46.0 

0.9 

49.93 

.87 

73.2    1.4 

59.65 

.16 

23.4 

0.6 

33.15 

.14 

59.9    0.1 

Apr.    9.1 

52.16 

.10 

45.8 

0.9 

49.59 

.30 

71.7     1.7 

59.51 

.13 

22.7 

0.7 

33.02 

.19 

59.8  -0.1 

19.1 

52.08 

.06 

45.7  -0.1 

49.33 

.99 

69.8    9.0 

59.40 

.09 

22.0 

0.8 

32.92 

.06 

59.8    0.0 

29.1 

52.04- 

-.09 

45.7  +0.1 

49.15 

.19 

67.7    9Jt 

59.33- 

-.04 

21.2 

0.8 

32.86- 

-.04 

59.8  +0.1 

May    9.1 

52.05  +.09 

45.8 

0.9 

49.08  - 

-.09 

65.4    9.3 

59.32 +.01 

20.4 

0.8 

32.84 

.00 

60.0    0.9 

19.0 

52.10 

.06 

46.0 

0.3 

49.11  +.08 

63.1     9.3 

59.36 

.07 

19.7 

0.7 

32.86  +.05 

60.2    0.3 ' 

29.0 

52.20 

.13 

46.4 

0.5 

49.24 

.19 

60.8    9.3 

59.45 

.19 

19.1 

0.6 

32.93 

.09 

60.6    0.4 

June   8.0 

52.34 

.17 

46.9 

0.6 

49.48 

.98 

58.5    9.9 

59.59 

.17 

18.5 

0.5 

33.05 

.14 

61.1      0.5 

17.9 

52.53 

.90 

47.6 

0.7 

49.81 

.38 

56.4    9.0 

59.78 

91 

18.1 

0.3 

33.21 

.18 

61.7    0.7 

27.9 

52.75 

JM 

48.4 

0.8 

60.23 

.46 

54.6    1.7 

60.02 

.95 

17.9  -OJl| 

33.40 

.91 

62.4    0.8 

July    7.9 

53.01 

.97 

49.2 

0.9 

50.72 

.53 

53.0    1.5 

60.29 

.99 

17.8 

0.0 

33.63 

.95 

63.2    0.8 

17.9 

53.29 

.99 

50.2 

1.0 

51.27 

.50 

51.7    1.1 

60.59 

.39 

17.8  -W-l 

33.89 

.97 

64.0    0.0 

27.8 

53.58 

.31 

51.2 

1.0 

5]  .88 

.63 

50.7    0.8 

60.91 

.34 

18.0 

0.3 

34.17 

.99 

64.9    0  0 

Aug.   6.8 

53.89 

.31 

52.1 

1.0 

52.53 

.67 

50.1     0.4 

61.26 

.35 

18.4 

0.4 

34.47 

.30 

65.8    0.8 

16.8 

54.21 

.39 

53.1 

0.9 

53.21 

.09 

40.9  -0.1 

61.61 

.86 

18.8 

0.5 

34.77 

.31 

66.6    0.8 

26.8 

54.53 

.39 

54.0 

0.8 

58.90 

.70 

49.9  -H).3 

61.97 

.36 

19.3 

0.6 

35.09 

• 

.31 

67.3    0.7 

Sept.  5.7 

54.85 

.31 

54.7 

0.7 

54.60 

.69 

50.4    0.6 

62.33 

.36 

19.0 

0.6 

35.40 

.31 

67.9    0.6 

15.7 

55.15 

.30 

55.4 

0.6 

55.29 

.68 

51.2    1.0 

62.69 

.35 

20.5 

0.7 

35.71 

.31 

68.4    0.4 

25.7 

55.45 

.99 

55.9 

0.5 

55.96 

.66 

52.3    1.3 

63.04 

.34 

21.2 

0.7 

36.02 

.91 

68.7    0.3 

Oct,     5.6 

55.74 

.98 

56.3 

0.3 

56.61 

.63 

53.7    1.6 

63.38 

.33 

21.9 

0.7 

36.32 

68.9  +«.! 

15.6 

56.01 

.96 

56.6+0.9 

57.22 

.59 

55.4    1.9 

63.70 

.31 

22.6 

0.7 

36.60 

69.0    0.0 

25.6 

56.25 

.94 

56.7 

0.0 

57.78 

.53 

57.4    9.1 

64.00 

.99 

23.3 

0.7 

36.87 

.96 

68.9  -0.2 

Nov.    4.6 

56.48 

.91 

56.6  -0.1 

58.28 

.47 

59.6    9.3 

64.28 

.96 

24.0 

0.7 

37.11 

.93 

68.7    0.3 

14.5 

56.67 

.18 

56.5 

0.9 

58.71 

.40 

62.0    9.5 

64.52 

.93 

24.8 

0.7 

37.33 

.SI 

68.4    0.3 

24.5 

56.84 

.15 

56.3 

0.9 

59.07 

.31 

64.6    9.6 

64.73 

.19 

25.5 

0.8 

37.53 

.18 

68.0    0.4 

Dec.    4.5 

56.97 

.11 

56.1 

0.9 

59.34 

JI9 

67.1    9.6 

64.91 

.15 

26.3 

0.8 

37.69 

.14 

67.6    0.4 

14.5 

57.06 

.07 

55.9 

0.3 

59.50 

.19 

69.7    9.6 

65.04 

.11 

27.0 

0.7 

37.81 

.10 

67.2    0.4 

24.4 

57.12  +.03 

55.6 

0.3 

59.57  +.09 

72.3    9.5 

65.12  +.06 

27.7 

0.7 

37.89 

.06 

66.9    0.4 

34.4 

57.13  - 

-.01 

55.3  -0.3 

59.54- 

-.09 

74.6  +9.9 

65.15 

.00 

28.4  +0.7 

37*92  +.09 

66.5 -0.41 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


(Dec.  30.4) 
Jan.     9.4' 
19.4 
29.4 
Feb.    8.3 

18.3 
38.3 
Mar.  10.2 
20.2 
30.2 

Apr.  9.2 
19.1 
29.1 

May  9.1 
19.1 

29.0 

June    8.0 

18.0 

27.9 

July    7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
96.8 

Sept.  5.8 
15.7 
25.7 

Oct,  5.7 
15.6 

25.6 

Not.    4.6 

14.6 

24.5 

Dec.  4.5 
14.5 
24.5 
34.4 


a  Auri, 


(Cap 


nra, 
eUa.) 


Highi 
Aacension. 


h     ID 

5    7 


38.41  +.05 
38.43  -.09 
38.36  .08 
38.27  .13 
38.11    .16 


37.92 
37.69 
37.45 
37.21 
37.00 


.31 
.33 
.94 
.83 
.31 


Declination 
North. 


36.80  .17 
36.64  .13 
36.54  .08 
36.49  -.09 
36.51  +.04 


36.58 
36.72 
36.91 
37.16 
37.46 

37.79 
38.16 
38.55 
38.96 
38.38 

39.81 
40.24 
40.66 
41.07 
41.46 


.11 

.17 
.93 

jarr 

.33 

.35 
.38 
.40 
.49 
.43 

.43 
.43 
.43 
.40 
.39 


41.84  .36 

42.18  .33 

42.49  .39 

42.76  .35 

42.98  .30 

43.16  .14 

43.27  .06 
43.32  +.03 


+45  52 


n 


27.1  +1.4 

28.4  1.3 
29.7    l.l 

30.7  0.9 

31.5  0.7 

32.0  0.4 

32.2  +0.1 
32.2  -0.3 

31.8  0.5 

31.1  0.8 

30.2  1.0 
29.1     1.3 

27.8  1.3 

20.5  1.4 
25.1    1.4 

23.7  1.4 

22.4  1.3 

21.1  1.3 

20.1  1.0 

19.1  0.8 

18.4  0.6 

17.9  0.4 

17.6  -0.3 

17.5  0.0 
17.5  +0.3 


17.8 
18.2 
18.8 
19.5 
20.4 


0.3 
0.1 
0.7 
0.8 

1.0 


/?  Ononis. 
(RigeL) 


Right 
Ascension. 


21.5  1.1 

22.6  1.3 
23.9  1.3 
25.2  1.4 

26.6  1.4 

28.1  1.5 

29.5  1.4 

30.9  +1.4 


h     m 

5     8 

8 

39.21  +.03 
39.21  -.03 
39.17  .06 
39.09  .10 
38.97    .13 


38.83 
38.67 
38.49 
38.32 
38.16 


.15 
.17 
.18 
.17 
.16 


38.01  .13 
37.90  .10 
37.81  .06 
37.77  -.09 
37.77  +.03 

37.81  .06 

37.90  .11 

38.03  .15 

38.19  .18 

38.39  .31 


38.62 
38.87 
39.14 
39.42 
39.71 

40.01 
40.30 
40.59 
40.88 
41.15 


.94 
.36 
.38 
.39 
.30 

.30 
.99 
.39 
.38 
.36 


Declination 
S<nith. 


41.40  .35 

41.64  .33 

41.85  .30 

42.03  .17 

42.18  .13 

42.29  .09 

42.36  .05 
42.38  +.01 


O  / 

-8  20 


// 


36.6  -1.6 

38.1  1.5 

39.5  1.3 

40.7  1.1 

41.6  0.8 

42.3  0.6 

42.8  0.3 
43.0  -0.1 

42.9  +0.3 

42.6  0.4 

42.0  0.7 

41.2  0.9 
40.2  1.3 
38.9  1.4 

37.4  1.6 

35.8  1.7 

34.0  1.8 

32.2  1.9 

30.3  1.9 
28.3  1.9 

26.5  1.8 

24.7  1.7 
23.2  1.5 

21.8  1.3 
20.8  0.9 

20.1  0.5 
19.7  +0.3 

19.7  -0.3 

20.1  0.6 

20.8  0.9 

21.9  1.3 

23.2  1.5 

24.8  1.7 

.26.5  1.8 


p  Tauri. 


Right 
Ascension. 


h     m 

5  18 

8 

32.82  +.06 
32.85  +.01 

32.83  -.04 
32.76  .09 
32.66    .13 


32.51 
32.34 
32.16 
31.98 
31.80 


.16 
.18 
.18 
.18 
.17 


31.65  .14 
31.53  .10 
31.44  .06 
31.40-.( 
31.41  +.03 


31.47 
31.58 
31.73 
31.93 
32.16 

32.43 
32.72 
33.03 
33.36 
33.70 


.06 
.13 
.18 
.33 
.35 

.30 
.33 
.34 
.34 


Declination 
North. 


34.04  .35 

34.39  .34 

34.73  .34 

35.07  .33 

35.39  .31 

35.70  .30 

35.99  .38 

36.25  .35 

36.49  .33 


28.3    1.8  36.69    .18 

30.1    1.8  36.85    .13 

31.9    1.71  36.96    .09 

33.6  -1.6 1  37.02 +.04 


+28  30 


// 


'*Groombridge  966. 


Right 
Ascension. 


16.2  +0.4 

16.6  0.4 

17.0  0.4 

17.3  0.3 
17.5    0.3 

17.7  +0.1 
17.7  0.0 
17.7  -0.1 
17.5    0.^ 

17.1  0.4 

16.7     0.4 

16.2  0.5 
15.7     0.5 

15.2  0.5 
14.7     0.5 

14.3  0.4 
13.9  0.3 
13.7  0.3 
13.5  -0.1 
13.5    0.0 

13.5  +0.1 
13.7  0.3 
13.9  0.3 
14.2  0.3 
14.5    0.3 

14.9  0.3 

15.2  0.31 

15.5  0.3 

15.9  0.3 

16.2  0.8    27.57    .97 


h     m 

5  23 

s 
23.05  +.03 

22.99  -.15 

22.76    .31 

22.39  .4fr 
21.88    .57 

21.27  .66 

20.58  .71 
19.85  .74 
19.12  .79 
18.42  .67 

17.79  .59 
17.25  .49 
16.82  .36 
16.54    .81 

16.40  -.06 

16.41  +.09 

16.59  .35 
16.91  .39 
17.37  .53 
17.97  .66 

18.68  .77 

19.49  .86 

20.39  .99 

21.35  .99 

22.37  1.03 

23.42  1.06 
24.48  1.06 
25.53  1.05 
26.57  1.09 


16.5  0.3 

16.7  0.3 

17.0  0.3 

17.3  0.3 

17.7  0.4 
IQ.O  0.4 

18.4  0.4 

18.8  +0.4 


Declination 
North. 


28.51  .90 

29.37  .88 

30.14  .71 

30.79  .591 

31.30  .44 
31.67  .99 
31 .87 +.13 
31.91  -.04 


+74  57 


ti 


42.3  +3.8 
45.0  3.7 
47.6  3.4 
49.8  9.0 
51.6    1.6 

53.0  1.1 
53.8  +0.6 

54.1  0.0 
53.8  -0.5 
53.1    1.0 


51.8 
50.1 
48.0 
45.6 
43.1 


1.5 
1.9 
3.3 
3.5 
3.6 


40.5  3.7 

37.8  3.7 

35.2  3.6 
32  7  3.4 

30.4  3.3 

28.3  1.9 

26.5  1.6 
25.1  1.3 
24.1  0.9 

23.4  0.5 

23.1  -0.1 

23.2  +0.3 

23.7  0.7 

24.6  1.1 

25.8  1.5 

27.5  1.8 

29.5  3.1 

31.8  3.4 

34.3  3.7 

37.0  3.8 

39.9  3.9 
42.8  3.9! 

45.6  +3.7 1 
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1 

APPABENT  PLACES  FOB  THE  UPPEK  TRANSIT  AT  WASHINGTON. 

• 

6  Ononis. 

i' 

Leporis. 

e 

Orionis. 

a  ColumbsB. 

Mean 
Solar 
Date. 

Bight 
Asoension. 

Declination 
South, 

Right 
Aaocusion. 

Declination 
8<mth, 

Kight 
Ascension. 

Declination 
a<nUK 

Bight 
Ascension. 

SmOk. 

h     m 

5  25 

O            1 

-0  23 

h     m 

5  27 

o 

-17 

54 

h     m 

5  29 

o 

-1 

16 

h     m 

5  35 

o 

-34 

f 

7 

(Dec.  30.4) 

8 

45.03  +.06 

93"6 

-1.3 

a 
90.06  +.03 

36.1  -9.9 

s 
59.96  +.05 

48.3 

-1.4 

s 
13.63  +.0l| 

8U6  -9.9  1 

Jan.     9.4 

45.05 

.00 

94.9 

1.9 

90.07- 

-.09 

38.9 

9.0 

59.99 

.00 

49.6 

IS 

13.61  • 

-.05 

84.4 

8.6! 

19.4 

45.03  • 

-.04 

96.0 

I.O 

90.03 

.06 

40.1 

1.7 

59.97- 

-.04 

50.7 

1.1 

13.54 

.00 

86.8 

9.3 

S9.4 

44.97 

.06 

96.9 

0.9 

19.95 

.10 

41.7 

1.5 

59.91 

.08 

51.7 

0.9 

13.49 

M 

89.0 

1.9 

Feb.    8.3 

44.87 

.19 

97.7 

0.7 

19.83 

.14 

43.0 

1.1 

59.81 

.11 

59.5 

0.7 

13.96 

.18 

90.7 

1.5 

18.3 

44.74 

.14 

98.9 

0.5 

19.68 

.16 

43.9 

0.6 

59.69 

.14 

53.1 

0^ 

13.07 

.91 

99.0 

1.1 

28.3 

44.59 

.16 

98.6 

0.3 

19.50 

.18 

44.6 

0.5 

59.53 

.16 

53.6 

0.3 

19.85 

JG 

99.9 

0.7  t 

Mar.  10.3 

44.43 

.17 

98.9 

-0.1 

19.39 

.19 

44.9  -0.1 

59.37 

.17 

53.8 

-0.1 

19.69 

.94 

93.3-0.9 

90.3 

44.96 

.17 

98.9  +0.1 

19.13 

.19 

44.8  +0.9 

59.90 

.17 

53.8  -K).l 

19.39 

JM 

93.3  +0.3 

30.d 

44.10 

.15 

98.8 

0.9 

18.94 

.18 

44.5 

0.5 

59.04 

.16 

53.7 

0.9 

19.15 

J93 

99.8 

0.7 

Apr.    9.9 

43.95 

.13 

98.4 

0.4 

18.78 

.15 

43.8 

0.9 

58.89 

.14 

53.4 

0.4 

11.94 

.90 

91.9 

1.1 

19.1 

43.83 

.10 

97.9 

0.6 

18.64 

.13 

49.8 

1.9 

58.77 

.11 

59.8 

0.6 

11.75 

.17 

90.6 

1.5 

99.1 

43.76 

.07 

97.3 

0.8 

18.53 

.09 

41.5 

1.4 

58.68 

.07 

59.1 

0.8 

11.60 

.14 

88.9 

1.9 

May    9.1 

43.70- 

-.03 

96.4 

0.9 

18.46 

.05 

39.9 

1.7 

58.63- 

-.03 

51.3 

1.0 

11.48 

.00 

86.9 

9JS 

19.1 

43.69  +.01 

95.4 

1.1 

18.43- 

-.01 

38.1 

1.9 

58.61  +.01 

50.9 

1.1 

11.41  - 

-.05 

84.6 

9.5 

99.0 

43.79 

.06 

94.3 

1.9 

18.45 +.04 

36.1 

9.1 

58.64 

.05 

49.0 

1.3 

11.39 

.00 

89.0 

9.7 

Jane   8.0 

43.80 

.10 

93.0 

1.4 

18.50 

.06 

34.0 

9.9 

58.79 

.09 

47.7 

1.4 

11.49 +.05 

T9.3 

9.8 

18.0 

43.99 

.14 

91.6 

1.4 

18.61 

.19 

31.7 

9.3 

58.83 

.13 

46.3 

1.5 

11.49 

.10 

76.4 

9.0  I 

98.0 

44.07 

.17 

90.1 

1.5 

18.75 

.16 

99.4 

9.3 

58.98 

.17 

44.8 

1.5 

11.61 

.14 

73.5 

9.9 

July    7.9 

44.96 

.91 

18.6 

1.5 

18.99 

.19 

97.1 

9.3 

59.17 

.90 

43.9 

1.5 

11.77 

.18 

70.6 

9.8 

1 

17.9 

44.48 

.93 

17.1 

1.4 

19.13 

.99 

94.9 

9.9 

59.38 

jas 

41.7 

1.5 

11.98 

JB 

67.9 

9.7 

97.9 

44.73 

.96 

15.7 

1.4 

19.37 

.95 

99.8 

90 

59.69 

.95 

40.3 

1.4 

19.91 

.95 

65.3 

9.4 

Aug.   6-8 

44.99 

.97 

14.5 

1.9 

19.63 

.97 

91.0 

1.7 

59.88 

.97 

39.0 

1.9 

19.48 

.98 

63.0 

9.1 

16.8 

45.97 

.99 

13.3 

1.0 

19.90 

.96 

19.4 

1.4 

60.16 

.98 

37.9 

1.0 

19.77 

.30 

61.9 

1.7 

96.8 

45.56 

.90 

19.4 

0.8 

90.19 

.30 

ia9 

1.0 

60.45 

.99 

37.0 

0.8 

13.07 

.31 

59.7 

1.9 

Sept.  5.8 

45.86 

.30 

11.8 

a.5 

90.49 

.30 

17.4 

0.6 

60.74 

.30 

36.3 

0.5 

13.39 

.39 

58.8 

0.7 

15.7 

46.15 

.30 

11.4  40.9 

90.79 

.30 

17.0  +0.9 

61.04 

.30 

36.0  •H>.9 

13.79 

.33 

58.3 +OJi 

95.7 

46.45 

.99 

11.4  -0.1 

91.09 

.30 

17.1  -0.3 

61.33 

.90 

35.9  -0.1 

14.04 

.39 

58.5  -0.4 

Oct.     5.7 

46.74 

.99 

11.6 

0.4 

91.38 

.99 

17.6 

0.8 

61.69 

.99 

36.9 

0.4 

14.36 

.33 

59.1 

1.0 

15.7 

47.09 

.96 

19.9 

0.7 

91.66 

.98 

18.5 

iJi 

61.91 

.98 

36.8 

0.7 

14.67 

.30 

60.4 

1.5 

95.6 

47.99 

.96 

13.0 

0.9 

91.93 

.96 

19.9 

1.6 

69.18 

.96 

37.6 

1.0 

14.96 

J9B 

69.1 

9.0 

Not.    4.6 

47.54 

.94 

14.0 

1.1 

^.18 

.94 

91.6 

1.9 

69.43 

.94 

38.7 

IJi 

15.93 

.95 

64.3 

«.<! 

14.6 

47.77 

.99 

15.9 

1.3 

99.40 

.91 

93.6 

9.1 

69.66 

.99 

40.0 

1.4 

15.47 

.99 

66.8 

9.7 

94.5 

47.97 

.19 

16.6 

1.4 

99.59 

.18 

95.8 

9.3 

69.87 

.19 

41.4 

1.6 

15.67 

.18 

69.7 

9.9 

1 

Dec.    4.5 

48.14 

.15 

18.0 

1.4 

99.75 

.14 

98.1 

9.4 

63.04 

.16 

42.9 

1.5 

15.83 

.14 

79.7 

3,1 

14.5 

48.27 

.19 

19.4 

1.4 

29.87 

.10 

30.5 

9.4 

63.18 

.19 

44.4 

1.5 

15.94 

.09 

75.7 

3.1 

94.5 

48.37 

.07 

90.8 

1.4 

99.95 

.06 

39.8 

9.3 

63.97 

.06 

45.8 

'1.4 

16.01  +.04 

78.7 

3.0 

34.4 

48.49  +.03 

99.1 

-1.3 

99.98  +.01 

35.1  -9.1 1 

63.33  +.00 

47.9- 

-1.3 

16.09- 

-.09 

81.6-9.8  1 
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APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

■ 

Mean 
8olAr 
Date. 

a 

Ononis. 

*22  Camelop.  (H.) 

fi  Geminorum. 

a  Argus. 
(Caiwptts.) 



RiUflit 
Aaoenskm. 

DeolinatioD 
North. 

Right 
Aaoenstou. 

Declination 
North. 

Riglit 
Ascensiou. 

Declination 
North, 

Right 
AMumtAxm. 

Declination 
South. 

h     m 

5  48 

O           / 

+7  23 

h 

6 

ID 

5 

+69  21 

b 

6  ] 

m 

15 

+22  34 

h     m 

6  21 

-52  37 

(Dm.  30.5) 

8 

32.46  +.07 

II 
4.5 

-0.9 

21.68 

K16 

44.8  -M.6 

8 

33.04 +.11 

37.'4  -0.1 

8 

15.70 +.09 

38.9 

-8.5 

Jan.     9.5 

32.51 

f.03 

3.7 

0.8 

21.77 +.03 

47.4 

9.6 

33.13 

.06 

37.4    0.0 

15.68  ■ 

-.06 

42.3 

3.4' 

19.4 

32.52 

-.09 

2.9 

0.7 

21.74- 

-.10 

49.9 

9.4 

33.17 +.01 

37.5  +0.1 

15.58 

.13 

45.6 

3.1  > 

29.4 

32.48 

.06 

2.3 

0.6 

21.58 

.99 

52.2 

9.9 

33.15  - 

-.04 

37.6    0.1 

15.43 

.19 

48.5 

9.7 

Feb.    B.4 

32.40 

.10 

1.7 

0.5 

21.31 

.39 

54.2 

1.9 

33.09 

.06 

37.7    0.9 

15.21 

.95 

51.0 

9.3 

18.3 

32.28 

.13 

1.3 

0.3 

20.94 

.41 

55.8 

1.5 

32.99 

.13 

37.9     0  9 

14  94 

.90 

53.1 

1.8 

28.3 

32.14 

.15 

1.1 

0J8 

20.49 

.48 

57.1 

10 

32.85 

.15 

38.0     0.1 

14.03 

.33 

54.6 

1.3 

Mar.  10.3 

31.98 

.17 

0.9  -O.l 

20.00 

.51 

57.8  +0.5 1 

32.69 

.17 

38.1  +0.1 

14.29 

.35 

55.7 

0.8 

20.3 

31.81 

.17 

0.8 

0.0 

19.48 

.59 

58.1 

0.0 

32.51 

.18 

38.2    0.0 

13.94 

.36 

56.3  -0.3 

30.2 

31.65 

.16 

0  8  +0.1 

18.96 

.51 

57.9  -0.5 

32.34 

.17 

38.2    0.0 

13.56 

.35 

56.3  +0.9 

Apr.    9.2 

31.50 

.14 

l.O 

0.9 

18.46 

.47 

57.1 

1.0 

32.17 

.16 

38.1  -0.1 

13.24 

.34 

55.9 

0.7 

19.2 

31.37 

.IS 

1.2 

0.3 

18.03 

.41 

56.0 

1.4 

32.03 

.13 

38.0    0.1 

12.91 

.31 

54.9 

1.9 

29.2 

31.27 

.06 

1.6 

04 

17.66 

.33 

54.4 

1.8 

31.91 

.10 

37.9    0.9 

12.62 

SJ 

53.5 

1.7 

Maj    9.1 

31.21  ■ 

-.04 

2.0 

0.5 

17.38 

.93 

52.5 

91 

31.84 

.06 

37.7    0.9 

12  37 

.93 

51.6 

9.1 

19.1 

31.19 

.00 

2.6 

0.6 

17.20 

.19 

60.3 

9.3 

31.79- 

-.09 

37.6    0.1 

12.17 

.18 

49.3 

9.5 

29.1 

31.21  . 

4-.04 

3,3 

08 

17  13- 

-.01 

47.9 

24 

31.80  +.03 

37.5    0.1 

12.02 

.19 

46.7 

9.8 

Jane   8.0 

31.28 

.08 

4.1 

0.9 

17.18 +.10 

45.5 

9.5 

31. »4 

.07 

37.3    0.1 

11.94- 

-.06 

43.8 

3.0 

18.0 

31.38 

.19 

5.0 

0.9 

17.33 

.91 

43.0 

9.5 

31.94 

.11 

37.3  -0.1 

11.91 

.00 

40.7 

3.1 

28.0 

31.52 

.16 

5.9 

1.0 

17.50 

.39 

40.5 

9.4 

32.07 

.15 

37  2    0.0 

11.94 +.06 

37.6 

3.9 

July    &0 

31.70 

.19 

6.9 

1.0 

17.96 

.41 

38.1 

9.3 

32.24 

.19 

37.3    0.0 

12.04 

.19 

34.3 

ZJSi 

17.9 

31.91 

.39 

7.9 

1.0 

18.42 

.50 

35.9 

9.1 

32.44 

.99 

37.3  +0.1 

12.19 

.18 

31.1 

3.1 

27.9 

32.15 

J& 

8.9 

1.0 

18.96 

.58 

33.9 

1.9 

32.68 

.95 

37.4    O.l 

12.39 

.93 

28.1 

99 

Aug.  6.9 

32.40 

jam 

9.8 

0.9 

10.57 

.64 

32.1 

1.7 

32.94 

.97 

37.5    0.1 

12.65 

.98 

25.4 

9.6  1 

16.9 

32.68 

.96 

10.6 

0.7 

20  24 

.70 

30.6 

1.4 

33.22 

.99 

37.5  +0.1 

12.95 

.39 

23.0 

9.9 

26.8 

32.96 

.99 

11.3 

0.6 

20.96 

.74 

29.4 

1.1 

33.52 

.31 

37.6    0.0 

13.29 

.36 

21.0 

1.7 

Sept.  5.8 

33.26 

.30 

11.7 

0.4 

21.72 

.77 

28.5 

0.7 

33.83 

.39 

37.6    0.0 

13.66 

.38 

19.5 

1.9 

15.8 

33.56 

.30 

12.0  -H).l 

22.50 

.79 

27.9 

-6.4 

34.15 

.33 

37.5  -0.1 

14.06 

.40 

18.7 +0.6  !| 

26.7 

33.87 

.30 

12.0 

-0.1 

23.30 

.80 

27.7 

0.0 

34.48 

.33 

37.3    0.9 

14.47 

.41 

18.4- 

-O.l 

Oct.     5.7 

34.17 

.30 

11.8 

0.3 

24.10 

.80 

27.9  +0.4 1 

34.81 

.33 

37.1     0.3 

14.88 

.41 

18.8 

0.7 

15.7 

34.46 

.99 

11.4 

0.5 

24.89 

.78 

28.5 

0.7 

35.14 

.33 

36.8     0.3 

15.29 

.40 

19.8 

1.3 

25.7 

34.75 

.98 

10.8 

0.7 

25.66 

.75 

29.4 

1.1 

35.46 

.39 

.36.5     0.4 

15.68 

.38 

21.4 

1.9 

Nov.    4.6 

35.02 

.96 

lO.O 

0.9 

26.38 

.70 

30.6 

1.4 

35.77 

.31 

36.1    0.4 

16.05 

.35 

23.6 

9.5 

14.6 

35.27 

Si4 

9.1 

1.0 

27.05 

.64 

32.2 

1.8 

36.07 

.99 

35.7    0.4 

16.38 

.31 

26.3 

9.9 

24.6 

35.50 

.91 

8.1 

1.1 

27.64 

.56 

34.2 

9.1 

36.35 

.96 

35.3    0.3 

16.66 

.96 

29.4 

3.3 

Dec.    4.6 

35.70 

.18 

7.0 

1.1 

28.15 

.46 

.16.3 

8.3 

36.59 

.93 

35.0    0.3 

16.89 

.90 

32.8 

3.5 

14.5 

35.86 

.14 

6.0 

1.0 

28.56 

.35 

38.7 

9.5 

36.80 

.19 

34.8    0.9 

17.05 

.13 

36.3 

3.6 

24.5 

35.99 

.10 

4.9 

1.0 

28.85 

.93 

41.2 

9.6 

36.96 

.14 

34.6    0.1 

17.15  +.06 

40.0 

3.6 

34.5 

36.07  +.06| 

4.0 

-0.9 

29.02 +.11    43.8 +3.6 1  37.08 +.0^ 

34.5  -0.1 

17.18  - 

-.01 

43.5- 

-3.5 
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1 
APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

y  Geminorum. 

a  Canis  Majoris. 

t  Canis 

Majoris. 

dCania  Majoris. 

Moan 
Solar 
Dato. 

\ 

* 

•  1 

Kigbt 
Ascension. 

Deolination 
Nwth, 

Bight 
Asoension. 

Declination 

Bight 
ABoenaion. 

Declination 

Bight 
Asoenaien. 

Dedinatum 

AmiA. 

h     m 

6  30 

+16  30 

h     m 

6  39 

-16  32 

h     m 

6  53 

o 

-28 

48 

h 

7 

3 

o 

-26 

111 

1 

(Dec.  30.5) 

8 

38.19  +.13 

16.4  -0.5 

8 

45.25  +.11 

50.4  -«.4 

8 

49.31  +.10 

13.9 

-3.0 

s 
25.15  +.12 

il 

47.9  -«J»  1 

Jan.    9.5 

38.29 

.08 

16.0    0.4 

45.33  +.05 

52.8    9.3 

49.39  +.05 

16.8 

9.9 

25.24 

06 

50.8 

2.8 

19.4 

38.33  +.0S 

15.7    0.3 

45.35 

.00 

55.0    9.1 

49.41 

.00 

19.6 

9.7 

25.28  +.01 

53.5 

9.6 

29.4 

38.33  - 

-.03 

15.5    0.9 

45.33- 

-.05 

57.0    1.8 

49.38  - 

-.05 

22.1 

9.4 

25.27- 

-.04 

56.0 

8.4 

Feb.    8.4 

38.28 

.07 

15.3  -0.1 

45.26 

.09 

58.7    1.6 

49.30 

.10 

24.4 

9.1 

25.20 

.09 

58.2 

9.0' 

18.4 

38.19 

.11 

15.3    0.0 

45.15 

.13 

60.1     1.3 

49.18 

.14 

26.3 

1.7 

25.09 

•13 

60.1 

1 
1.7. 

28.3 

38.07 

.14 

15.3    0.0 

45.01 

.15 

61.2    1.0 

49.02 

.18 

27.8 

1.3 

24.95 

.16 

61.6 

1.3. 

Mar.  10.3 

37.92 

.16 

15.3    0.0 

44.85 

.17 

62.0    0.6 

48.83 

sss 

28.9 

0.9 

24.77 

.19 

62.7 

1.0 

20.3 

37.75 

.17 

15.3  +0.1 

44.67 

.18 

62.4  -0.3 

48.63 

.91 

29.6 

0.5 

24.58 

JW 

63.5 

0.6 

30.3 

37.58 

.17 

15.4    0.1 

44.48 

.19 

62.6    0.0 

48.42 

.91 

29.9  -0.1 

24.38 

.91 

63.8-0.2  1 

Apr.    9.2 

37.42 

.16 

15.4    0.1 

44.30 

.18 

62.4  40.3 

48.21 

.91 

29.8  +0.3 

24.17 

.90 

63.8 

+0.9 

19.2 

37.28 

.13 

15.5    0.1 

44.13 

.16 

61.9    0.7 

48.01 

.19 

29.3 

0.7 

23.98 

.18 

63.3 

0.6; 

29.2 

37.16 

.11 

15.6    0.1 

43.99 

.13 

61.1    0.9 

47.83 

.16 

28.4 

1.1 

23.81 

.16 

62.5 

1.0' 

May    9.2 

37.07 

.07 

15.7    0.1 

43.88 

.10 

60.0    1.9 

47.68 

.13 

27.1 

1.4 

23.67 

.13 

61.4 

1.3 

19.1 

37.02- 

-.03 

15.8    0.9 

43.79 

.06 

58.7    1.4 

47.57 

.10 

25.5 

1.7 

23.55 

.10 

59.9 

1.6 

29.1 

37.01  +.01 

16.0    0.9 

43.75  - 

-.09 

57.1     1.7 

47.49 

.06 

23.6 

9.0 

23.47 

.06 

58.2 

1.9 

June    8.] 

37.04 

.05 

16.2    0.9 

43.75  +.01 

55.4    1.8 

47.45  • 

-.09 

21.5 

9.9 

23.43  - 

-.09 

56.2 

9.1 

18.0 

37.11 

.09 

16.4     0.3 

43.78 

.05 

53.5    1.9 

47.46  +.09 

19.2 

9.4 

23.43  +.0t^ 

54.1 

9.3 

28.0 

37.23 

.13 

16.7    0.3 

43.85 

.09 

51.5    9.0 

47.50 

.07 

16.7 

2.5 

23.47 

.06 

51.7 

S.4 

July    8.0 

37.38 

.17 

17.0    0.3 

43.96 

.13 

49.5    2.0 

47.59 

.11 

14.2 

8.5 

23.55 

.10 

49.3 

9.4 

18.0 

37.56 

.80 

17.4    0.3 

44.11 

.16 

47.5    9.0 

47.71 

.14 

11.7 

2.5 

23.67 

.13 

46.9 

9.41 

27.9 

37.77 

.S3 

17.7    0.3 

44.28 

.19 

45.6     1.9 

47.87 

.18 

9.3 

9.4 

23.82 

.17 

44.6 

2.3 

Aug.   6.9 

38.01 

.95 

18.0    0.3 

44.49 

.99 

43.8    1.7 

48.06 

.21 

7.0 

9.9 

24.00 

JW 

42.5 

9.1 

16.9 

38.27 

.27 

18.2    0.9 

44.72 

.24 

42.3    1.4 

48.29 

.94 

5.0 

1.9 

24.22 

Jii3 

40.5 

1.6 

26.8 

38.54 

SQ 

18.4  +0.1 

44.97 

.96 

41.0    1.1 

48.54 

.96 

3.3 

1.5 

24.46 

J35 

38.9 

Ijl 

Hept.  5.8 

38.84 

.30 

18.4    0.0 

45.24 

.98 

40.1     0.7 

48.81 

.96 

2.0 

1.1 

24.72 

.27 

37.6 

1 
1.0! 

15.8 

39.14 

.31 

18.3  -0.9 

45.52 

.99 

39.6  +0.3 

49.10 

.30 

1.2 

0.6 

25.00 

.29 

36.8 

0.6 

1 

25.8 

39.45 

.39 

18.1    0.3 

45.81 

.30 

39.5  -0.1 

49.41 

.31 

0.9  +0.1 

25.30 

.31 

36.5+0.11 

Oct.     5.7 

39.77 

.» 

17.8    0.4 

46.11 

.30 

39.9    0.6 

49.73 

.39 

1.1  -0.5 

25.61 

.32 

36.7  -0.4  ;| 

15.7 

40.09 

.39 

17.3    0.5 

46.42 

.30 

40.7    1.0 

50.05 

.39 

1.8 

1.0 

25.93 

.32 

37.4 

1.01 

25.7 

40.41 

.31 

16.7    0.6 

46.72 

•3« 

41.9    1.4 

50.37 

.38 

3.1 

1.5 

26.25 

.39 

38.6 

1.5 

Nov.    4.7 

40.72 

.30 

16.0    0.7 

47.01 

.99 

43.5    1.8 

50.68 

.30 

4.9 

9.0 

26.56 

.31 

40.2 

1.9 

14.6 

41.01 

.29 

15.3    0.8 

47.28 

.97 

45.5    9.1 

50.97 

.98 

7.0 

9.4 

26.86 

.29 

42.3 

9.3 

24.6 

41.29 

.96 

14.5    0.8 

47.54 

.94 

47.7    9.3 

51.24 

.26 

9.6 

9.7 

27.14 

.27 

44.8 

9.6  i 

1 

Dec.    4.6 

41.54 

.93 

13.8    0.7 

47.77 

.91 

50.1    9.5 

51.48 

.99 

12.4 

9.9 

27.39 

.93 

47.5 

1 

9.8 

1 

14.5 

41.75 

.19 

13.1     0.7 

47.96 

.17 

52.6    9.5 

51.69 

.18 

15.4 

3.0 

27.60 

.19 

50.4 

9.9 

24.5 

41.92 

.15 

12.5    0.6 

48.11 

.13 

55.2    2.5 

51.85 

.13 

18.4 

3.0 

27.77 

.15 

53.3 

3.0 

34.5 

42.05  +.11 

12.0  -^.5 

48.22- 

-.08 

57.7  -9.4 

51.96 +.09 

21.4 

-3.0 

27.89  +.10 

56.3  -fi.9  1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

6  Geminorum. 

*  Piarzi 

vii.  67 

• 

a  Geminorum 
(Castor.) 

• 

a  Canis  Minoris. 
(Procyon.) 

Bight 
Aaoension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
Xorth. 

Bight 
Ascension. 

Declination 
Korth, 

• 

Bight 
Asoension. 

Declination 
North, 

h     m 

7  12 

+22 

12 

h     m 

7  18 

+68  42 

h     m 

7  26 

+32 

1 

9 

h     m 

7  32 

+5  32 

(Dec.  30.5) 

48.50  -l-.l? 

30.8  -0.3 

8 

8.84  +.34 

51.4  +9.3 

8 

46.80  +.90 

26.3  +0.3 

8 

53.52 +.17 

24'.'o  -1.4 

Jan.     9.5 

48.65 

.19 

30.6  -0.1 

9.12 

.« 

53.8 

9.5 

46.98 

.15 

26.7 

0.5 

53.67 

.13 

22.6    1.3 

19.5 

48.74 

.07 

30.5 

0.0 

9.27  +.09 

56.3 

9.5 

47.10 

.00 

27.2 

0.6 

53.77 

.06 

21.4    1.1 

29.5 

48.78  +.01 

30.6  40.1 

9.30- 

-.04 

58.8 

9.5 

47.16  +.03 

27.8 

0.7 

53.82  +.0^ 

20.5    0.9 

Feb.    8.4 

48.77- 

-.04 

30.8 

0.9 

9.20 

.16 

61.3 

9.3 

47.16  - 

-.03 

28.6 

0.6 

53.82- 

-.09 

19.6    0.7 

18.4 

48.71 

.06 

31.0 

0.3 

9.98 

.97 

63.5 

9.1 

47.11 

.08 

29.3 

0.8 

53.77 

.07 

19.0    0.5 

28.4 

48.61 

.IS 

31.3 

0.3 

8.66 

.36 

65.4 

1.8 

47.01 

.19 

30.1 

0.7 

53.68 

.10 

18.6    0.4 

Mar.  10.3 

48.47 

.15 

31.6 

0.3 

8.26 

.43 

67.0 

1.4 

46.87 

.15 

30.7 

0.6 

53.57 

.13 

18.3    0.9 

20.3 

48.31 

.16 

31.9 

0.3 

7.81 

.48 

68.1 

0.9 

46.70 

.18 

31.3 

0.5 

53.42 

.15 

18.1  -0.1 

30.3 

48.15 

.17 

32.1 

0.9 

7.32 

.50 

68.8  +0.4 

46.52 

.10 

31.7 

0.4 

53.27 

.16 

18.1    0.0 

Apr.    9.3 

47.98 

.17 

32.3 

0.1 

6.82 

.50 

69.0  -0.1 

46.33 

.10 

32.0  +0.9 

53.11 

.16 

18.2  -10.9 

19.2 

47.82 

.15 

32.4  +0.1 

6.33 

.47 

68.6 

0.6 

46.15 

.17 

32.1 

0.0 

52.96 

.15 

18.4    0.3 

29.2 

47.68 

.13 

32.4 

0.0 

5.89 

.49 

67.8 

1.0 

45.99 

.15 

32.0  -0.9 

62.82 

.13 

18.7    0.4 

May    9.2 

47.56 

.10 

32.4 

0.0 

5.51 

.85 

66.6 

1.4 

45.86 

.19 

31.8 

0.3 

52.70 

.10 

19.1     0.4 

19.i 

47.48 

.06 

32.4  -0.1 

5.19 

.97 

66.0 

1.8 

45.76 

.08 

31.5 

0.4 

52.61 

.07 

19.6    0.5 

29.1 

47.44  - 

-.09 

32.3 

0.1 

4.97 

.16 

63.0 

9.1 

45.69- 

-.04 

31.0 

0.5 

52.55 

.04 

20.1     0.6 

Jane   8.1 

47.44  +.0^ 

32.2 

0.1 

4.84- 

-.06 

60.8 

9.3 

45.67 

.00 

30.4 

0.6 

52.53- 

-.01 

20.7    0.7 

18.1 

47.47 

.06 

32.0 

0.1 

4.81  +.09 

58.4 

9.5 

45.69  +.04 

29.7 

0.7 

52.54  +.03 

21.4    0.7 

.28.0 

47.55 

.09 

31.9 

0.9 

4.88 

.19 

55.8 

9.6 

45.76 

.06 

29.0 

0.8 

52.59 

.06 

22.1    0.7 

July    8.0 

47.66 

.13 

31.8 

0.9 

5.05 

.99 

53.2 

9.6 

45.86 

.19 

28.2 

0.8 

52.67 

.10 

22.9    0.7 

18.0 

47.81 

.17 

31.6 

0.9 

5.32 

.31 

50.6 

9.6 

46.00 

.16 

27.4 

0.6 

52.78 

.13 

23.6    0.7 

28.0 

47.99 

.90 

31.4 

0.9 

5.68 

.40 

48.0 

9.5 

46.18 

.90 

26.6 

0.8 

52.92 

.16 

24.2    0.6 

1 

Aug.   6.9 

48.20 

.92 

31.2 

0.9 

6.11 

.48 

45.5 

9.4 

46.39 

.93 

25.8 

0.9 

53.09 

.16 

24.8    0.5! 

16.9 

48.44 

.95 

30.9 

0.3 

6.63 

.55 

48.2 

9.9 

46.64 

.96 

24.9 

0.9 

53.29 

.91 

25.3    0.4 ' 

26.9 

48.70 

.97 

30.6 

0.4 

7.21 

.61 

41.0 

9.0 

46.91 

.96 

24.1 

0.9 

53.51 

.93 

25.6  +0.9 

Sept.  5.9 

48.98 

.90 

30.2 

0.4 

7.85 

.67 

39.1 

1.8 

47.20 

.30 

23.2 

0.9 

53.75 

.95 

25.7    0.0 

15.8 

49.27 

.31 

29.7 

0.5 

8.54 

.71 

37.5 

1.5 

47.51 

.33 

22.3 

0.9 

54.02 

.97 

25.6  -0.9 

25.8 

49.59 

.39 

29.1 

0.0 

9.27 

.75 

36.2 

1.9 

47.85 

.34 

21.4 

0.9 

54.30 

.99 

25.3    0.5 

Oct.     6.8 

49.9! 

.33 

28.5 

0.7 

10.03 

.77 

35.2 

0.8 

48.20 

.36 

20.5 

0.9 

54.59 

.30 

24.7    0.7 

15.7 

50.24 

.34 

27.7 

0.8 

10.81 

.78 

34.6  H>.4 

48.56 

.36 

19.7 

0.8 

54.89 

.31 

23.9    1.0 

25.7 

50.58 

.34 

27.0 

0.8 

n.59 

.76 

34.4 

0.0 

48.92 

.37 

18.9 

0.6 

55.20 

.38 

22.8    1.9 

Nov.    4.7 

50.92 

.33 

26.1 

0.8 

12.37 

.76 

34.5  +0.4 

49.29 

.37 

18.2 

0.7 

55.52 

.31 

21.6    1.4 

14.7 

51.24 

.39 

25.3 

0.8 

13.11 

.73 

35.1 

0.8 

49.05 

.36 

17.6 

0.6 

55.83 

.31 

20.1     1.5 

24.6 

51.56 

.31 

24.6 

0.7 

13.81 

.68 

36.1 

1.9 

50.00 

.34 

17.1 

0.4 

56.13 

.99 

18.6    1.6 

Dec.    4.6 

51.85 

.96 

23.9 

0.6 

14.46 

.61 

37.5 

1.6 

50.33 

.31 

16.8  -0.9 

56.41 

.97 

17.0    1.6 1 

14.6 

52.11 

.94 

23.3 

0.5 

15.02 

.58 

39.2 

1.9 

50.62 

.96 

16.6 

0.0 

56.66 

.94 

15.4    1.6 

24.6 

52.33 

.90 

22.9 

0.4 

15.48 

.41 

41.3 

9.9 

50.88 

.93 

16.7  +0.9 

56.87 

.90 

13.9    1.5 

34.5 

52.51  +.15 

22.6  -0.9 

15.83  +.30 

43.6  +9.4 

51.09  +.18 

17.0  +0.3 

57.05  +.16 

12.5-1.3^ 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

Mean 
Solar 
Date. 

P  Qeminorum. 
(Pollux.) 

• 

0  Geminorum. 

•3Ur8iBMajoriB(H.) 

15 

Argos  (i) 

Bight 
A9oensioii. 

Declination 
North, 

Bight 
Ascension. 

Dedinatiou 
North. 

Bight 
Asoendon. 

Declination 
North. 

Bight 
Aaoenoion. 

DeoUnatkm 

h     m 

7  37 

+28 

19 

h     m 

7  45 

+27 

1 
4 

h 
8 

m 

0 

+68  49 

h 
8 

m 

2 

O           /   1 

-23  56 

XDec.  30.5) 

B 

49.87  +.91 

// 
81.8 

0.0 

8 

60.10  +.91 

59.6  -6.1 

s 
37.95  +.46 

58.3  +9.1 

s 
19.96  +.18 

54.3  -9.9 

Jan.    9.5 

49.45 

.15 

81.3  +0.9 

60.89 

.16 

59.6  +0.1 

38.33 

.33 

60.5 

9.3 

80.18 

.13 

57.8    9.9 

19.5 

49.57 

.10 

81.6 

0.3 

60.48 

.11 

59.8 

0.3 

38.60 

.90 

68.9 

9.5 

80.88 

.06 

60.0    9.8 

89.5 

49.64  +.04 

88.0 

0.5 

60.50  +.05 

60.1 

0.4 

38.73  +.07 

65.5 

9.6 

80.87  +.03 

€8.7    ^A 

Feb.    6.4 

49.65- 

-.03 

88.5 

0.6 

60.58  - 

-.01 

60.6 

0.5 

38.74- 

-.06 

68.0 

9.5 

80.87- 

-.03 

65.1     9.3 

18.4 

49.61 

.07 

83.1 

0.6 

60.48 

.06 

61.1 

0.6 

38.68 

.18 

70.5 

9.4 

80.83 

.07 

67.8    9.0 

88.4 

49.51 

.11 

83.7 

0.6 

60.40 

.10 

61.7 

0.6 

38.38 

.99 

78.7 

9.1 

80.13 

.11 

69.0     1.7 

Mar.  10.3 

49.39 

.14 

84.3 

0.6 

60.89 

.14 

68.8 

0.6 

38.05 

.37 

74.7 

1.8 

80.00 

.15 

70.5    1.3 

80.3 

49.83 

.17 

84.8 

0.6 

60.14 

.16 

68.8 

0.6 

37.64 

.44 

76.3 

1.4 

19.85 

.17 

71.7    1.0 

30.3 

49.06 

.18 

85.8 

0.4 

59.97 

.17 

63.8 

0.4 

37.18 

.46 

77.5 

0.9 

19.67 

.18 

78.4    0.6' 

t 

Apr.    9.3 

48.88 

.18 

85.6 

0.3 

59.80 

.17 

63.6 

0.3 

36.69 

.50 

78.1  +0.5 

19.49 

.18 

1 

78.8  -«Ji 

19.8 

48.71 

.17 

85.8  +0.1 

59.63 

.16 

63.8  +0.9 

36.80 

.49 

78.3 

0.0 

19.31 

.18 

78.9  +0.1  * 

89.8 

48.55 

.16 

85.8 

0.0 

59.48 

.14 

63.9 

0.0 

35.78 

.46 

78.1 

-0.5 

19.13 

,17 

72.6    0.5 , 

May    9.8 

48.48 

.18 

85.7  -0.1 

59.35 

.19 

63.9 

H).l 

35.89 

.41 

77.3 

1.0 

18.98 

.15 

71.9    •A 

19.8 

48.38 

.09 

85.5 

0.9 

59.84 

.09 

63.8 

0.9 

34.91 

.34 

76.1 

1.4 

18.84 

.19 

70.9    1.1' 

89.1 

4885 

.05 

85.8 

0.3 

59.17 

.05 

63.6 

0.3 

34.60 

.97 

74.4 

1.8 

18.73 

.09 

69.6    1.4 

June    8.1 

48.83- 

-.01 

84.9 

0.4 

59.14- 

-.01 

63.3 

0.4 

'34.38 

.18 

78.5 

9.1 

18.66 

.06 

68.1    1.7 

18.1 

48.84  +.03 

84.4 

0.5 

59.15 +.03 

68.9 

0.4 

34.85- 

-.09 

70.8 

9.4 

18.61  - 

-.03 

66.3    1.9' 

88.0 

48.89 

.07 

83.9 

0.6 

59.19 

.06 

68.4 

0.5 

34.81  +.01 

67.7 

9.6 

18.60  +.01 

64.4     9.0; 

July    8.0 

48.38 

.11 

83.3 

0.6 

59.87 

.10 

61.9 

0.5 

34.87 

.11 

65.1 

S.7 

18.63 

.04 

68.3    9.1 

1 

18.0 

48.51 

.15 

88.7 

0.6 

59.39 

.14 

61.3 

0.6 

34.48 

.90 

68.3 

9.8 

18.69 

.08 

60.2    9.1 

88.0 

48.67 

.18 

,88.1 

0.7 

59.55 

.17 

60.7 

0.6 

34.67 

.99 

59.5 

9.8 

18.78 

.11 

58.1    9.1 

Aug.    6.9 

48.87 

.91 

81.4 

0.7 

59.73 

.90 

60.1 

0.7 

35.00 

.38 

56.8 

9.8 

18.91 

.14 

56.0    9.0' 

16.9 

49.09 

.94 

80.7 

0.8 

59.95 

.93 

59.4 

0.7 

35.41 

.45 

54.1 

9.6 

19.07 

.18 

54.1     1.8 

86.9 

49.34 

.96 

19.9 

0.8 

60.19 

.95 

58.6 

0.8 

35.90 

.53 

51.5 

9.5 

19.86 

.91 

68.5    1.5 

Sept.   5.9 

49.61 

.99 

19.1 

0.8 

60.45 

.98 

57.8 

0.8 

36.46 

..•iO 

49.1 

9.3 

19.48 

.93 

51.8    1.9 

1 

15.8 

49.91 

.31 

18.8 

0.9 

60.74 

.30 

56.9 

0.9 

37.08 

.65 

46.9 

9.1 

19.73 

.96 

60.8    0.8' 

• 

85.8 

50.83 

.39 

17.3 

0.9 

61.05 

.39 

56.0 

1.0 

37.76 

.70 

45.0 

1.8 

80.00 

.98 

49.7  +0.3 

Oct.     5.8 

50.56 

.34 

16.4 

0.9 

61.38 

.33 

55.1 

1.0 

38.48 

.74 

43.4 

1.5 

80.89 

.30 

49.6  -OJl 

15.7 

50.90 

.35 

15.5 

0.9 

61.78 

.35 

54.1 

1.0 

39.83 

.77 

48.1 

1.1 

80.60 

.39 

50.1      0.7 

85.7 

51.86 

.36 

14.5 

0.9 

68.07 

.35 

53.0 

1.0 

40.01 

.78 

41.8 

0.7 

80.98 

.33 

51.0    \Sk 

Nov.    4.7 

51.61 

.36 

13.6 

0.9 

68.48 

.36 

58.1 

1.0 

40.79 

.78 

40.7  -0.3 

81.85 

.33 

68.4     1.6! 

1 

14.7 

51.96 

.35 

18.8 

0.8 

68.78 

.35 

51.1 

0.9 

41.57 

.77 

40.7  +0.9 

81.57 

J3^ 

54.3    9.1 , 

84.6 

58.30 

.33 

18.1 

0.7 

63.18 

.34 

50.3 

0.8 

48.38 

.73 

41.1 

0.6 

81.88 

•31 

56.5    9.4 

1 

Dec.    4.6 

58.63 

.31 

11.5 

0.5 

63.44 

.31 

49.6 

0.6 

43.03 

.68 

41.9 

1.1 

88.18 

.98 

S9.0     9.7 

14.6 

58.98 

.98 

11.1 

0.3 

63.74 

.98 

49.1 

0.4 

43.66 

.60 

43.8 

1.5 

88.44 

.93 

61.8    9.9' 

84.6 

53.17 

.93 

10.9 

-0.1     64.00 

.94 

48.7  -0.9 

44.88 

.61 

44.9 

1.8 

88  67 

.91 

64.7    3.0 

84.5 

63  38  +.18 

10.9  +0.1 1  64.88  +.19 

48.7 

+0.1 

• 

44.67  +.40 

46.9  +4.1 

88.86  +.16 

67.7  -9.9 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

_                                                                                                                                                                                                                               1 1 

e 

Hydrs. 

c  Uraae  Majori« 

• 

*&^  Urss  Majoris. 

K 

Cancri. 

Mean 
Solar 
Date. 

1 

1 

1 

Bight 
Ascension. 

BecUnation 

Kortii. 

Right 
Aacenaion. 

Declination 
North, 

Bight 
Aacenaion. 

Declination 
North. 

Bight 
Aacenaion. 

DeclinatioD 
North. 

8  40 

O            / 

+6  51 

h     m 

8  50 

+48  31 

h     m 

8  59 

+67  37 

h 

9 

1 

0       / 

+11     9 

(Dec.  30.6) 

8' 

17.30  +S3 

71.3  -1.5 

B 

49.27  +.34 

17.9 '+0.7 

a 
37.19 +.53 

45.8  +1.5 

a 
6.55 +JW 

45.0  -1.4 

Jan.     9«5 

17.51 

.19 

69.8    1.4 

49.58 

.98 

18.8 

1  0 

•37.69 

.44 

47.5 

1.9 

6.79 

.91 

43.7     1.9 

19.6 

17.67 

.14 

68.5    IJi 

49.83 

.91 

20.0 

1.3 

38.07 

.38 

49.5 

9.9 

6.98 

.17 

42.6     1.0 

*^.5 

17.79 

.09 

67.5    1.0 

50.00 

.14 

21.4 

1.5 

38.35 

.91 

51.9 

9.4 

7.12 

.19 

41.8    0.7 

Feb.    8.5 

17.86  +.04 

66.6    0.7 

50.11  +.07 

23.0 

1.7 

38.50  +.09 

54.4 

9.6 

7.21 

.06 

41.1     0.5 

18.4 

17.87- 

-.01 

66.0    0.5 

50.13- 

-.01 

24.7 

1.8 

38.52  - 

-.03 

56.9 

9.6 

7.24  +.01 

40.7    0.3 

%.4 

17.84 

.05 

65.5    0.4 

50.09 

.07 

26.5 

1.7 

38.43 

.15 

59.4 

9.5 

7.23- 

-03 

40.5  -0.1 

Mar.  )0.4 

17.77 

.09 

65.3  -«.9 

49.99 

.13 

28.2 

1.6 

38.24 

.$ 

^61.8 

9.3 

7.18 

.07 

40.5    0.0 

20.4 

17.67 

.11 

65.2    0.0 

49.84 

.18 

29.7 

1.5 

37.95 

.33 

63.9 

9.0 

7.10 

.10 

40.6  +0.9 

30.3 

17.55 

.13 

65.3  +0.1 

49.64 

M 

31.1 

IS 

37.58 

.39 

65.7 

1.6 

6.98 

.19 

40.8    0  3 

Apr.    9.3 

17.41 

.14 

65.4    0.9 

49.42 

.93 

32.2 

0.9 

37.17 

.43 

67.1 

1.1 

6.86 

.14 

41.1     0.3 

19.3 

17.27 

.14 

65.7    0.3 

49.19 

.93 

32.9 

0.6 

36.72 

.45 

68.0 

0.7 

6.72 

.14 

41.5    0.4 

29.3 

17.13 

.14 

66.0    0.4 

48.96 

.93 

33.4  +0.3 

36.27 

.45 

68.4  +0.9 

6.58 

.13 

41.8    0.4 

May    9.2 

17.00 

.19 

66.4    0.4 

48.74 

.91 

33.5  -0.1 

35.82 

.43 

68.4 

-0.3 

6.45 

.19 

42.2    0.4 

19JJ 

16.89 

.10 

66.8    0.5 

48.54 

.19 

33.2 

0.4 

35.41 

.39 

67.8 

0.8 

6.34 

.11 

42.7     0.4 

29.2 

16.80 

.08 

67.3    0.5 

48.37 

.15 

32.6 

0.7 

35.04 

.34 

66.8 

1.9 

6.24 

.09 

43.1     0.4 

June    8.1 

16.74 

.05 

67.8    0.5 

48.24 

.11 

31.7 

1.0 

34.73 

.98 

65.4 

1.7 

6.17 

.06 

43.4    0.4 

18.1 

16.70  - 

-.08 

68.4    0.5 

48.16 

.07 

30.6 

1.3 

34.49 

.90 

63.5 

9.0 

6.12 

.09 

43.8    0.4 

28.1 

16.70  +.01 

68.9    0.5 

48.11  • 

-.09 

29.1 

1.6 

34.33 

.13 

61.4 

9.3 

6.10- 

-.01 

44.1    0.3 

July    8.1 

16.72 

.04 

69.4    0.5 

48.11 +.03 

27.5 

1.7 

34.24- 

-.05 

58.9 

9.6 

6.11  +.09 

44.4    OS 

18.0 

16.77 

.07 

69.9    0.5 

48.16 

.07 

25.7 

1.9 

34.24  +.04 

56.2 

9.8 

6.15 

M 

44.6    0.9 

28.0 

16.85 

.10 

70.3    0.4 

48.25 

.19 

23.7 

9.0 

34.32 

.19 

53.4 

9.9 

6.21 

.06 

44.8  +0.1 

Aug.    7.0 

16.96 

.13 

70.7    0.3 

48.39 

.16 

21.6 

9.1 

34.48 

.90 

50.5 

30 

6.30 

.11 

44.8    0.0 

17.0 

17.10 

.15 

70.9  +0.9 

48.56 

.90 

19.5 

9.9 

34.73 

.98 

47.5 

3.0 

6.43 

.14 

44.7  -0.9 

26.9 

17.27 

.18 

71.0    0.0 

48.79 

.94 

17.3 

9.9 

35.05 

.36 

44.5 

3.0 

6.57 

.16 

44.5    0.3 

Sept.   5.9 

17.40 

.91 

70.9  -0.9 

49.05 

.98 

15.1 

9.9 

35.44 

.43 

41.5 

9.9 

6.75 

.19 

44.1    0.5 

15.9 

17.68 

.93 

70.5    0.4 

49.35 

.39 

12.9 

9.9 

35.91 

.50 

38.7 

9.7 

6.96 

.39 

43.5    0.7 

25.8 

17.92 

.90 

70.0    0.7 

49.69 

.36 

10.8 

9.1 

36.44 

.56 

36.1 

9.5 

7,19 

.95 

42.7    0.9 

Oct.     5.8 

18.19 

.9^ 

6^.2    0.9 

50.06 

.30 

8.8 

1.9 

37.04 

.09 

33.7 

9.3 

7.45 

.97 

41.7    1.1 

15.8 

18.48 

.30 

68.2    1.1 

50.47 

.49 

6.9 

1.8 

37.ea 

.67 

31.6 

9.0 

7.73 

.99 

40.6    1.3 

25.8 

18.78 

.31 

67.0    1.3 

50.90 

.44 

5.3 

1.6 

38.38 

.71 

29.8 

1.6 

8.04 

.31 

39.2    1.5 

Not.    4.7 

19.  TO 

.39 

65.5    1.6 

51.35 

.4^ 

3.8 

1.3 

39.10 

.73 

28.4 

1.9 

8.36 

.33 

37.6    1.6 

14.7 

19.43 

.33 

63.9    1.7 

51.81 

.46 

2.6 

1.0 

39.83 

.74 

27.4 

0.7 

8.69 

.33 

36.0    1.7 

24.7 

19.75 

.3? 

62.2    1.8r 

52.27 

•46 

1.8 

0.7 

40.57 

.73 

'26.9  -0.3 

9.02 

.33 

34.3    1.7 

Dec.    4.7 

20.07 

.31 

60^5    1.8 

52.72 

.44 

1.3  -0.3 

41.30 

.71 

26.9 

+0JB 

9.35 

.33 

32.6    1.7 

14.6 

20.37 

.99 

58.7    1.7 

53.15 

.41 

1.1  +0.1 

41.98 

.66 

27.4 

0.7 

9.67 

.31 

30.9    1.6 

24.6 

20.64 

.96 

57.0     1.6 

53.54 

.37 

1.4 

0.4 

42.61 

.59 

28.3 

1J2 

9.96 

.98 

29.3    1.5 

•M.6 

20.88  +.33 

55.5  -1.5 

53.89  +.32 

2.0  +0.8 

43.15  +  50 

29  8  +1.6 

10.22  +.94 

27.9  -1.4 

19 
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APPARENT  PfiAOEft  FOR  THK  TTPPER  TRANSIT  AT  WASHINGTON. 

I  Argus. 

»1  Draoonifl  (H.) 

a 

( Hydrae. 

*d  Ursse  Majoris. 

Me«D 
Solar 
Pate. 

Right 
ABcenBion. 

Declination 
South. 

Bight 
Aacenaion. 

Declination 
North. 

Bight 
Aacensidh. 

Declination 
South. 

Bight 
Aacenaion. 

Declination 
North, 

h     m 

9  13 

-58  45 

h     m 

9  19 

o 

+81 

51 

h     m 

9  21 

0       / 

-8    7 

h     m 

9  23 

+70  21 

(Dec.  30.6) 

8 

49.27  +.32 

17.3  -8.6 

8 

35.34-1-1.36 

53.7  +1.8 

33.88  +.96 

30.1  -3.3 

8 

39.16  +.64 

59.0  +1.4 

Jan.     9.6 

49.56    .25 

21.0     3.8 

36.58  1J2 

55.7 

3.2 

34.11 

.99 

32.4    2.3 

30.75    .54 

60.5    1.8 

19.6 

49.76    .16 

24.8    3.9 

37.57    .85 

58.2 

9.6 

34.31 

.17 

34.6    9.1 

40.24    .43 

62.5    3.3 

29.5 

49.88  +.08 

28.7     3.9 

38.27    .55 

60.9 

3.8 

34.46 

.13 

36.7    3.0 

40.60    .39 

64.8    3.5 

Feb.    8.6 

49.92    .00 

32.5    3.8 

38.66  +.23 

63.8 

3.0 

34.56 

.07 

38.5    1.7 

40.82    .16 

67.4     3.6 

18.5 

49.88  -.08 

36.2    3.6 

38.73  -.08 

66.8 

3.0 

34.61  +.03 

40.1    1.5 

40.91  +.03 

70.1     2.7 

28.4 

49.76    .15 

39.6    3.3 

38.50    .39 

69.7 

3.9 

34.61- 

-.09 

41.5    1.3 

40.86  -.11 

72.7     8.6 

Mar.  10.4 

49.58    .29 

42.8    3.0 

37.97    .66 

725 

3.7 

34.57 

.06 

42.6    1.0 

40.68    .23 

75.3    3.5 

20.4 

49.33    .97 

45.5    9.6 

37.19    .90 

75.0 

9.3 

34.49 

.09 

43.4    0.7 

40.40    .33 

77.6    2.3 

30.4 

49.04    .31 

47.9    9.9 

36.19  1.09 

77.1 

1.9 

34.39 

.11 

44.0    0.5 

40.02    .42 

79.7     1.9 

Apr.    9.3 

48.72    .34 

49.8    1.7 

35.02  1.23 

78.7 

1.4 

34.27 

.13 

44.4  -0.3 

39.57    .47 

81.3    1.4 

19.3 

48.38    .35 

51.2    1.9 

33.74  1.39 

79.8 

0.8 

34.14 

.13 

44.5    0.0 

39.08    .51 

82.6    1.0 

29.3 

48.02    .36 

52.1     0.7 

32.40  1.35 

80.4  +0.3 

34.00 

.13 

44.4  +0.3 

38.56    .59 

83.3  +0.5 

May    9.3 

47.67    .35 

52.5  -0.1 

31.05  1.34 

80.4  -0.3 

33.87 

.13 

44.1     0.4 

38.04    .51 

83.5  -0.1 

19.2 

47.32    .34 

52.4  +0.4 

29.74  1.27 

79.8 

0.9 

33.75 

.13 

43.6    0.6 

37.55    .48 

83.2    0.6 

29.2 

46.99    .39 

51.8    0.9 

28.53  1.16 

78.6 

1.4 

33.65 

.10 

43.0    0.7 

37.09    .43 

82.3     1.1 

June   8.2 

46.69    .99 

50.7    1.4 

27.44  1.01 

77.0 

1.9 

33.56 

.08 

42.2    0.9 

36.69    .37 

81.1      1.5 

18.1 

46.42    .25 

49.1     1.8 

26.51    .64 

74.9 

3.3 

33.49 

.06 

41.3    1.0 

36.35    .90 

79.4     1.9 

^28.1 

46  20    .90 

47.1     9.9 

25.77    .64 

72.4 

9.7 

3<J.45 

.03 

40.2    1.1 

36.09    .23 

77.3    3.3 

July    8.1 

46.02    .15 

44.8    9.5 

25.24    .42 

69.6 

3.0 

33.43- 

-.01 

39.1     1.1 

35.92    .13 

74.8    8.6 

J  8.1 

45.90    .09 

42.2    9.7 

24.93  -.20 

66.5 

3.9 

3;?.44  +.02 

38.0     1.2 

35.84  -.04 

72.1     2.8 

28.0 

45.83  -.03 

39.4     9.0 

24.85  +.03 

63.2 

3.4 

3u.47 

.05 

36.9    1.1 

35.84  +.05 

69.2    3.0 

Aug.   7.0 

45.83  +.03 

36.5    3.0 

25.00    .26 

59.8 

3.5 

33.53 

.08 

35.8    1.1 

35.94    .15 

66.1     3.1 

17.0 

45.90    .10 

33.5    9.9 

25.37    .49 

56.3 

3.5 

33.62 

.11 

34.8    0.9 

36.13    JM 

63.0    3.3 

27.0 

46.03    .16 

30.7     9.8 

25.97    .71 

52.8 

3.4 

33.74 

.13 

33.9    0.7 

36.41    .33    59.8    3.3  1 

Sept.  5.9 

46.22    .93 

28.0    2.5 

26.79    .92 

49.4 

3.3 

33.89 

.16 

33.3    0.5 

36.78    .41 

56.6    3.1 

15.9 

46.49    .30 

25.7    2.9 

27.81  1.12 

46.2 

3.9 

34.07 

.19 

33  0  +0.2 

37.24    .50 

53.5    3.0 

25.9 

46.81     .36 

23.7    1.7 

29.03  1.30 

43.2 

9.9 

34.28 

.23 

t)8.9  -0.1 

37.77    .57 

50.6    8.8 

Oct.     5.8 

47.20    .41 

22.3    1.9 

30.41  1.46 

40.4 

3.6 

34.52 

.25 

33.2    0.4 

38.38    .65 

47.9    1.6 

15.8 

47.63    .45 

21.4  40.6 

31.94  1.60 

38.0 

3.2 

34.78 

.28 

33.8    0.8 

39.06    .71 

45.4     3.3 

25.8 

48.10    .40 

21.2  -0.1 

33.60  1.71 

36.0 

1.8 

35.07 

.30 

34.8    1.2 

39.80    .76 

43.3     1.9 

Nov.    4.8 

48.60    .51 

21.5    0.7 

35.35  1.79 

34.5 

1.3 

35.38 

.33 

36.1    1.5 

40.57    .80 

41.6     1.5 

14.7 

49.11    .51 

22.6    1.4 

37.16  1.82 

33.5 

0.8 

35.71 

.M    37.8    1.8 

41.38    .88 

40.3     1.0 

24.7 

49.61     .50 

24.2    9.0 

38.98  1.81 

33.0  -0.2 

36.04 

.33 

39.7    2.0 

42.20    .82 

39.5  -0.5 

Dec.    4.7 

50.09    .47 

26.5    9.5 

40.76  1.75 

33.1 

+0.4 

36.36 

.32 

41.8    3.3 

43.02    .80 

39.3    0  0 

14.7 

50.54    .49 

29.3    3.0 

42Aj  1.64 

33.7 

0.9 

36.68 

.30 

44.1     9.3 

48.80    .76 

30.5  +0.5 

24.6 

50.93    .36 

32.5    3.4 

44.01  1.47 

34.9 

1.5 

36.97 

.98 

46.4    3.4 

44.53    .69 

40.3    1.0 

34.6 

51 .26 +.29 

36.0  -3.6 

45.3841.96    36.7  +9.0 

37.23  +.34!  48.8  -9.3 1 

4O.18+.60 

41.6  +1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Bate. 

dUrsm 

ftlajoris. 

e 

Leonis. 

M 

[  Leonis. 

a  Leonis. 
{Regttltta.) 

Right 
Asoensioii. 

Declination 
North. 

Bight 
Aeoenftlon. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

9  24 

+52 

13 

h     m 

9  38 

+24  20 

h     m 

9  45 

+26 

34 

h     m 

10     1 

o 

+12 

33 

(Dec.  30.6) 

8 

39.82  +.40 

63.9  +0.6 

8 

53.66  +.31 

19.3 

-1.0 

s 
47.51  +.39 

62.5  -0.8 

8 

50.57  +.99 

e2'.'o 

-1.6 

Jan.    9.6 

40.19 

.34 

64.7 

1.0 

53.94 

.97 

18.5 

0.6 

47.80 

.97 

61.9 

0.5 

50.85    .27 

60.6 

1.4 

19.6 

41.49 

.«7 

65.8 

1.3 

54.18 

.99 

18.0 

-0.3 

48.05 

.93 

61.5 

-0.9 

51.09    .99 

59.3 

l.l 

29.5 

41.73 

J90 

67.3 

1.6 

54.37 

.17 

17.8 

0.0 

48.25 

.17 

61.4  -H).i 

51.29    .18 

58.4 

0.8 

Feb.    8.5 

40.88 

.IS 

69.0 

1.8 

54.51 

.11 

17.9  +OJI 

48.40 

.19 

61.6 

0.4 

51.44    ..- 

57.7 

0.6 

16.5 

40.96 +.04 

70.9 

9.0 

54.60  +.06 

18.3 

0.5 

48.49 

.06 

62.1 

0.6 

51.54    .06 

• 

57.3 

0.3 

28.4 

40.96- 

-.04 

72.9 

8.0 

54.63 

.00 

18.8 

0.6 

48.53  +.01 

62.8 

0.8 

51.59 +.03 

57.1 

-0.1 

Mar.  10.4 

40.89 

.10 

74.9 

1.9 

54.61  • 

-.04 

19.5 

0.8 

48.52- 

-.03 

63.6 

0.9 

51.60 -.09 

57.1 

+0.1 

20.4 

40.75 

.16 

76.7 

1.8 

54.55 

.08 

20.3 

0.8 

48.46 

.07 

64.5 

0.9 

51.56    .05 

57.3 

0.3 

30.4 

40.57 

.SO 

78.4 

1.6 

54.45 

.11 

21.1 

0.8 

48.37 

.11 

65.4 

1.0 

51.50    .08 

57.7 

0.4 

Apr.    9.3 

40.35 

JO 

79.9 

1.3 

54.34 

.13 

22.0 

0.8 

48.25 

.13 

66.4 

0.9 

51.40    .10 

58.1 

0.5 

19.3 

40.11 

.S5 

81.0 

1.0 

54.20 

.14 

22.7 

0.7 

48.12 

.14 

67.2 

0.8 

51.29    .19 

58.6 

0.5 

29.3 

39.86 

.S5 

81.8 

0.6 

54.06 

.14 

23.4 

0.6 

47.98 

.14 

68.0 

0.7 

51.17    .19 

59.2 

0.5 

May    9.3 

39.61 

JM 

82.2  -H>.S 

53.02 

.14 

24.0 

0.5 

47.83 

.14 

68.6 

0.5 

51.05    .19 

59.7 

0.5 

19.2 

39.38 

jes 

82.1  -0.8 

53.79 

.13 

24.4 

0.4 

47.70 

.13 

69.0 

0.4 

51.93    .11 

60.2 

0.5 

29.2 

39.17 

J20 

81.8 

0.6 

53.67 

.11 

24.7  +0.9 

47.58 

.11 

69.3  +0.2 

50.83    .10 

60.7 

0.5 

June   8.2 

38.99 

.16 

81.0 

0.9 

53.57 

.09 

24.8 

0.0 

47.47 

.09 

69.4 

0.0 

50.73    .09 

61.1 

0.4 

18.1 

38.84 

.19 

79.9 

1.3 

53.50 

.06 

24.8  -0.1 1 

47.39 

.07 

69.3 

-0.9 

50.65    .07 

61.5 

0.3 

28.1 

38.74 

.06 

78.5 

1.6 

53.45 

.04 

24.6 

0.3 

47.33 

.05 

69.1 

0.4 

50.60    .05 

61.8 

0.3 

July    8.1 

38.69- 

-.03 

76.8 

1.8 

53.43- 

-.01 

24.2 

0.4 

47.30  - 

-.09 

68.6 

0.5 

50.56  -.03 

62.0  40.9  1 

18.1 

38.68  +.03 

74.8 

9.1 

53.43  +.09 

23.7 

0.6 

47.30  +.01 

68.0 

0.7 

50.54    .00 

62.  L 

M  1  j 

28.0 

38.71 

.06 

72.7 

S.3 

53.46 

.05 

23.1 

0.7 

47.32 

.04 

67.2 

0.8 

50.55  +.09 

63.dvo.l  1 

Aug.   7.0 

38.80 

.11 

70.3 

9.4 

53.52 

.08 

22.3 

0.9 

47.38 

.07 

66.3 

l.O 

50.59    .05 

61.9 

0.3 

17.0 

38.93 

.15 

67.9 

9.5 

53.61 

.11 

21.4 

1.0 

47.46 

.10 

65.2 

1.2 

50.65    .07 

61.6 

0.4 

27.0 

39.11 

.90 

65.4 

9.6 

53.73 

.14 

20.3 

1.9 

47.57 

.13 

64.0 

1.3 

50.74    .10 

61.2 

0.5 

Sept.   5.9 

39.33 

.25 

62.8 

9.6 

53.88 

.17 

19.0 

1.3 

47.72 

.16 

62.6 

1.5 

50.85    .13 

60.6 

0.7 

15.9 

39.60 

.39 

60.2 

9.6 

54.07 

.90 

17.6 

1.5 

47.90 

.19 

61.1 

1.6 

51.00    .17 

59.7 

0.9 

25.9 

39.92 

.34 

57.7 

9.5 

54.28 

.93 

16.1 

1.6 

48.11 

.93 

59.4 

1.7 

51.18    .90 

58.7 

1.1 

Oct.     5.8 

40.28 

.38 

55.3 

9.4 

54.53 

.96 

14.4 

1.7 

48.35 

.96 

57.6 

1.8 

51.40    .93 

57.5 

1.3 

15.8 

40.68 

.4a 

53.0 

9.9 

54.81 

J39 

12.7 

1.8 

48.63 

.99 

55.7 

1.9 

51.64    .96 

56.0 

1.5 

25.8 

41.11 

.45 

50.8 

9.0 

55.11 

.39 

10.9 

1.8 

48.93 

.39 

53.8 

1.9 

51.92    .99 

54.4 

1.7 

Nov.    4.8 

41.57 

.47 

49.0 

1.7 

55.44 

.34 

9.0 

1.9 

49.26 

.34 

51.9 

1.9 

52.22    .31 

52.7 

1.8 

14.7 

42.05 

.49 

47.4 

1.4 

55.79 

.36 

7.2 

1.8 

49.61 

.36 

50.0 

1.9 

52.54     .33 

50.8 

1.9 

24.7 

42.54 

.49 

46.2 

1.0 

56.15 

.36 

5.4 

1.7 

49.98 

.37 

48.2 

1.7 

52.88    .34 

48.8 

9.0 

Dec.    4.7 

43.03 

.48 

45.4 

0.6 

56.51 

.36 

"    3.8 

1.6 

50.35 

.37 

46.6 

1.6 

53.22    .34 

46.9 

1.9 

14.7 

43.50 

.46 

45.0. 

-0.9 

56.86 

.35 

2.3 

1.3 

50.71 

.35 

45.2 

1.3 

53.56    .33 

45.0 

1.9 

24.6 

43.95 

.48 

45.1 

fO.S 

57.20 

.3S 

1.1 

1.1 

51.05 

.33 

44.0 

1.1 

53.88    .39 

43.2 

1.7  1 

34.6 

44.35  +.37 

45.6  +0.7 1 

57.50  +.99! 

0.1- 

-0.9 

51.36 +.29 

43.1 

-0.7 

54.19 +.99 

41.6- 

-1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSlf  A'f  WASHINGTON. 

1 

*32  Urse  Majoris 

• 

7^  Leonig. 

*9  Draoonifl  (H.) 

p  Lennis. 

Mean 
8oUur 
Bate. 

Right 
Aaoenslon. 

DecUnatiOB 
North. 

Right 
ABoenaiou. 

DecUiiatioD 
North, 

Bight 
Awensloii. 

DeolinaAloiL 
JfforOL 

Bight 

DeoHnatioD 

h     m 

10    9 

+65  42 

h     m 

10  13 

+20  27 

h     m 

10  24 

+76  20 

h     m 

10  26 

O           / 

+9  55 

(Dec.  30.6) 

8 

8.41  +.00 

61.1  +0.7 

8 

12.72  +.39 

42.8 

-1.3 

8 

41.39 +.90 

27.8  +0.9 

8 

21.25  +.31 

77.7  -1.8 

Jan.     9.6 

8.98    .53 

62.0    1.9 

13.02    .98 

41.7 

1.0 

42.34    .80 

28.9    1.4 

21.54    J98 

76.0    1.6 

1 

19.6 

9.47    .45 

63.4    1.6 

13.28    .94 

40.8 

0.7 

43.16    .76 

80.6    1.9 

21.80    JM 

74.5    1.3' 

29.6 

9.87    .35 

65.2    9.0 

13.50    ,90 

40.3 

0.4 

43.83    .50 

32.7    9.3 

22.02    .90 

78.3    1.1 

Feb.    8.5 

10.17     .94 

67.4    9.3 

13.67    .14 

40.0 

-6.1 

44.34    .48 

35.1    9.6 

22.19    .15 

72.4    0.8 

18.5 

10.35    .13 

69.8    2.5 

13.79    .09 

40.0 

+0.9 

44.67    .93 

37.9    9.8 

22.32    .10 

71.8    0.5 

28.5 

10.42 +.08 

72.4    9.6 

13.85 +.04 

40.3 

0.4 

44.80  +.04 

40.7    9.9 

22.39    .05 

71.4  -0.3 

Mar.  10.5 

10.39  -.00 

75.0     9.6 

13.87    .00 

40.8 

0.6 

44.75  -.14 

43.6    9.9 

22.42  +.01 

71.3    0.0 

20.4 

10.26    .18 

77.5    9.4 

13.85  -.04 

41.5 

0.7 

44.53    .31 

46.4    9.7 

22.41  -.08 

71.4  -Kit 

30.4 

10.03    .96 

79.8    9.9 

13.79    .06 

42.2 

0.8 

44.15    .45 

49.0    2.5 

22.^    .06 

71.6   0.3 

Apr.    9.4 

9.74    .39 

81.9    1.9 

13.70    .10 

43.0 

0.8 

43.63    .57 

51.3    2.1 

22.29    .00 

72.0    0.4 

19.3 

9.40    .37 

83.6    1.5 

13.59    .19 

43.8 

0.8 

43.01    .67 

53.2    1.6 

22.20    .10 

72.4    0.5 

29.3 

9.01     .39 

84.8    1.0 

13.47    .19 

44.6 

0.7 

42.31     .73 

54.6    1.9 

22.09    .11 

73.0    oj: 

May    9.3 

8.62    .40 

85.6    0.6 

13.34    .19 

45.3 

0.7 

41.56    .76 

55.5    0.7 

21.98    .11 

73.5   0.6 

1 

19.3 

8.22    .40 

85.9+0.1 

13.22    .19 

45.9 

s 

0.5 

40,80    .77 

55.9  +0.1 

21.87    .11 

74.1    0.6 

29.2 

7.83    .37 

85.8^.4 

13.10    .11 

46.3 

0.4 

40.04    .74 

55.7  -0.5 

21.77    .10 

74.6    6.5 

June    8.2 

7.47    .34 

te.i   0.9 

13.00    .10 

46.6 

0.3 

39.32    .70 

54.9    1.0 

21.67    .00 

75.1    0.5  J 

18.2 

7.16    .30 

84.0    1.3 

12.92    .06 

46.8  +0.1 

38.65    .63 

53.7     1.5 

21.58    .06 

75.5    0.4 

28.2 

6.89    .94 

te.4-  1.8 

12.85    .06 

46.9 

0.0 

38.06    .56 

52.0    9.0 

21.51    .06 

75.9    0.4 

July    8.1 

6.67    .18 

80.5    9.9 

12.80    .04 

46.8  -0.9 

37.56    .45 

49.8    9.4 

21.46    .04 

76.3.  OJ 

-18.1 

6.52    .19 

78.2-  9.5 

12.78  -.01 

46.5 

0.4 

37.17    .34 

47.2    9.7 

21 .43 -.08 

76.5    0.2 

28.1 

6.43  -.06 

t5.6    9.7 

12.78  +.01 

46.1 

0.5 

36.88    .29 

44.3    3.0 

21.42    .00 

76.6  +0.1 

Aug.    7.0 

6.42 +.08 

72.7     3.0 

12.80    .04 

45.5 

0.7 

36.72  -.10 

41.2     8.3 

31.43 +.08 

76.6  -0.1 

17.0 

6.47    .00 

69.7    3.1 

12.85    .07 

44.7 

0.8 

36.69  +.09 

37.8    3.5 

21.47    .06 

76.4    0.8 

27.0 

•  6:59    .16 

66.b    3.9 

12.93    .10 

43.8 

1.0 

36.78    .16 

34.3    3.6 

21.53    .06 

76.1    0.4 

Hept.  6.0 

6.79    JU 

63.2    3.3 

13.05    .13 

42.7 

1.9 

37.00    .90 

30.7    8.6 

21.62    .u 

75.6    0.6 

15.9 

7.06    JSi 

60.0    3.3 

13.19    .16 

41.4 

1.4 

37.36    .« 

27.1     8.6 

21.74    .14 

74.8    0.8 

25.9 

7.40    .38 

56.7    3.9 

13.37    .10 

39.9 

1.6 

37.84    .55 

23.6    8.5 

21.90    .17 

73.9    1.0 

Oct.     5.9 

7.82    .46 

83.6    3.0 

13.58    .93 

38.2 

1.7 

38.45    .67 

20.2    3.3 

22.09    .91 

72.8.  U 

15.9 

8.30    .51 

50.7    2.8 

13.82    .96 

36.5 

1.8 

39.18    .78 

17.0     8.0 

22.32    .91 

71.4    1.5 

25.8 

8.84    .57 

48.0    9.5 

14.10     .99 

34.6 

9.0 

40.01    .80 

14.2    2.7 

22.58    .37 

69.8    1.7 

Nov.    4.8 

9.43    .69 

45.6    9.9 

14.41    .36 

32.6 

9.0 

40.95    .96 

11.7    9.3 

22.86    .30 

68.0   1.9 

'  14.8 

10.07    .66 

43.7     1.8 

14.74    .34 

30.5 

9.0 

41.96  1.06 

9.6     1.8 

23.18    .38 

tt.l    9.0; 

24.7 

10.74    .68 

42.1     1.3 

15.09    .35 

28.5 

9.0 

43.02  1.00 

8.0     1.3 

23.51     .34 

64.1    9.0 

Dec.    4.7 

11.42    .68 

41.1     Q.8 

15.44    .36 

26.6 

1.9 

44.12  1.10 

7.0     0.8 

23.85    .34 

62.0   9.1 

14.7 

12.10     .67 

40.5  -0.3 

15.79    .35 

24.8 

1.7 

45.21   1.08 

6.5-0.9 

24.19    .34 

60.0   9.0. 

24.7 

12.75    .63 

40.6  +0.3 

16.14     .33 

23.2 

1.5 

46.27  1.08 

6.7  +0.5 

24.52    .39 

68.0    1.8' 

1 

34.6 

13.35 +.57 

41.1  +0.8 

16.46  +.30 

21.9 

-1.9 

47.27  +9.6 

7.4  +1.0 

24.84  +.30 

56.8  -1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

17  ArgUB. 

/  Leonis. 

a  IJrssB  Majoris 

d  Leonis. 

Meoa 
Solar 
Date. 

Right 
AaoenaioD. 

Declination 
South, 

Bight. 
Ascension. 

Deelination 
Nartk. 

Bight 
Ascension. 

Deolination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

10  40 

o       / 

-59     1 

h     m 

10  42 

O            1 

+  1111 

h     m 

.10  56/ 

+62  24 

h     m 

11     7 

O           / 

+21  11 

(Dec.  30.7) 

8 

18.19  +.45 

58.6  -9.9 

48.54  +.39 

4ll'l  -1.8 

8 

10.00  +.60 

35.2  -0.1 

8 

35.06  +.35 

42.9  -i.e 

Jan.     9.6 

18.62    .40 

61.7     8.3 

48.85    .99 

39.4     1.6 

10.56    .54 

35.4  40.5 

35.39    .39 

41.5    1.3 

19.6 

18.99    .34 

65.2     8.6 

49.12    .96 

37.9     1.3 

11.07     .47 

36.2    1.0 

35.69    .99 

• 

40,4     0.9 

99.6 

19.29    .86 

68.8    8.7 

49.35    .91 

36.8    1.0 

11.50    .40 

37.5    1.5 

35.96    .94 

39.4     0.6 

Feb.    8.6 

19.51    .18 

72.6  .8.8 

49.54    .16 

35.9    0.7 

11.86    .81 

39.3    9.0 

36.16    .90 

39.2  M).9 

18.5 

19.65    .10 

76.4    8.8 

49.68    .19 

35.3    0.5 

12.12    .91 

41.4    9.3 

36.^5    .15 

39.2  +0.1 

98.5 

19.72  +.08 

80,2    8.7 

49.78    .07 

35.0  -0.9 

12.28    .19 

43.8    9.5 

36.47    .10 

39.4    0.-4 

Mar.  10.5 

19.71  -.04 

83.8    8.5 

49.82  +.03 

34.9    0.0 

12.35 +.09 

46.3    9.6 

36.55    .05 

40.0   o.e 

S0.5 

19.63    .11 

87.1    3Jk 

49.83  -.01 

35.0  +0.9 

12.33  -.07 

48.9    9.« 

36^58  +.01 

40.7    0.8 

30.4 

19.50    .16 

90.2    9.9 

49.80    .05 

35.4    0.4 

12.22    .15 

51.4    9.5 

36.57  -.03 

41.6    0.9 

Apr.    9.4 

19.31    .SI 

93.0    9.6 

49.74    .07 

35.8    0.5 

12.04    .91 

53.8    9.9 

36.i|2    .06 

42.6    1.0 

19.4 

19.08    .S& 

95.3    9.9 

49.65    .09 

36.4    0.6 

11.79     .97 

55.9    1.9 

36.45    .06 

43.6    1.0 

29.3 

18.82    .98 

97.3    1.7 

49.55    .H) 

37.0    0.6 

11.51     .31 

57.7    1.6 

36.36    .10 

44.6    1.0 

May    9.3 

]8.53    .80 

98.7    1.9 

49.45    .11 

37.6    0.6 

11.19     .83 

59.0    1.1 

36.25    .11 

|5u<5    0.0 

19.3 

18.23    .31 

99.7    0.7 

49.:)4    .11 

38.2    0.6 

10.85    .34 

59.9    0.7 

3^.14    ,\i 

46.4    0.8 

89.3 

47.92    .81 

100.2  -0.9 

49.24    .10 

38.8    0.6 

10;52    .84 

60.4+0.9 

36.03    .11 

47.>    0.6 

Jane   8.2 

17.61    .30 

100.1  +0.3 

49.14    .10 

39.3    0.5 

10.18     .39 

60.4  -0.8 

35.92  .  .11 

47  J .  0.5 

18.2 

17.31    .S9 

99.6    0.8 

49.05    .09 

39.7    0,4 

9.87    .30 

59.8    0.8 

35.82    .10 

48.1    0.3 

28.2 

17.03    J7 

98.6    1J3 

48.97    .07 

40.1    0.3 

9.59    jaa 

58.8    1.9 

35.73    .09 

48.2  +0.1 

July    8.2 

16.77    J^ 

97.2 .  1,7 

48.91    .05 

40.4    0  9 

9.34    jn 

57.3    1.7 

a^.6^    .07 

48.2-0.1 

lai 

16.55    .91 

95.3    9.0 

48.87    .08 

40.5  +0.1 

9.13    .18 

55.5'  9.Q 

35.5B    .06 

48.1    0.3 

28.1 

16.36    .16 

93.1     9.4 

48.84  -.01 

40.6    0.0 

8.97    .13 

53.3    9.4 

35.53    .04 

47.7    0.5 

Aug.  7.1 

16.23    .11 

90.7     9.6 

48.84  +.01 

40.5  -OJi 

8.87    .08 

50.7    9.7 

35.5A  -.09 

47.1     0.7 

k 

17.0 

16.16 -.05 

88.0    9.7 

48.86    .03 

40.3    0.3 

8  82 -.09 

47.9    3.0 

35.5(^+^1 

46.3    0.9 

27.0 

16.13 +.08 

85.2    9.6 

48.91    .06 

39.9    0.5 

8.82  +.04 

44.9    9.9 

35.52   .04 

45.»    1.1 

Sept  6.0 

16.19    .09 

82.5    9.7 

48.98    .09 

39.3    0.7 

8.89    .10 

41.6    9.3 

3^.56    .07 

44^    1.3 

16.0 

16.31    .16 

79.8    9.6 

49.09    .19 

38.4    0.9 

9.03    .17 

38.3    3.4 

35.66    .10 

42.6    1.5 

25.9 

16.51    .94 

77.4     9.3 

49.23    .16 

37.4     1.1 

9.23    .94 

34.9    3.4 

35.78    .14 

41.0    1.7 

Oct.     6.9 

16.78    .31 

75.3    1.9 

49.41    .90 

36.2    1.4 

9.51    .81 

31.5    3.4 

35.94    .^8 

39.,2    1.9 

15.9 

17.12    .37 

73.6    1.5 

49.62    .93 

34.7    1.6 

9.85    .88 

28.2    8.9 

36.13    41 

37.2    9.1 

25.9 

17.53    .43 

72.4    0.0 

49.86    .96 

33.0    1.8 

10.25    .44 

25.1    3.0 

36.37    J)5 

35.0    9.9 

Not.   4.8 

17.99    .48 

71.8+0.3 

50.14    .99 

31.2    1.9 

10.72    .50 

22.2    9JS 

36.64    .fifi 

32^8    9.3 

14.8 

18.49    .» 

71 .8*0. 8 

50.45    .99 

29.2    9.0 

11.24    .55 

19.6    9.4 

36.94    .92 

30.5    9.3 

24.8 

19.01    .53 

72.5    1.0 

50.78    .34 

27.1    9.1 

11.81    .58 

17.3    9.0 

37.27    .34 

28.2    9.3 

Dec.    4.7 

19.55    .54 

73.7    1.6 

51.12    .34 

25.0    9.1 

12.40    .61 

15.6    1.5 

37.62    .36 

26.0    9.9 

14.7 

20.08    .58 

75.6    9.1 

51.46    .34 

22.9    9.0 

13.01     .61 

14.4    1.0 

37.98    .36 

23.9    9.0 

24.7 

20.56    .40 

78.0    9.7    51.80    .33 
80.9-3.1    52.12 +.31 

20.9     1.9 

13.62    .60 

13.7 .  0.4 

38.33    .35 

22.0    1.8 

34.7 

21^05  +.44 

19.1  -1.7 

14.20  +.56 

}a.5H>.9 

38.68 +.34 

20.4  -1.6 

294 


FIXED  STAR8,  1877. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

i 

d  Crateris. 

r  Leonis. 

•A  Draconis. 

V  Leonis.          | 

Mean 
Solar 
Date. 

1 
1 

1 

Rignt 
AsconsloD. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declinstioii. 
Sovtk.     ' 

h     m 

11  13 

O            / 

-14     6 

h     m 

11  21 

O            1 

+3  31 

h     m 

11  24 

+69 

59 

h     m 

11  30 

O          / 

-0    8 

(Dec.  30.7) 

8 

12.23  +.33 

43.7  -2.5 

8 

37.52  +.33 

57.7  -9.1 

8 

7.95  +.77 

73.9  -0.2 

s 
39.81  +.33 

42.9 -9 J ; 

Jan.    9.7 

12.54    .30 

46.2    9.5 

37.84    .31 

55.7    9.0 

8.69 

.79 

74.0  +0.4 

40.13    .31 

45.1    9.1, 

10.6 

12.83    .97 

48.6    9.4 

38.13    .98 

53.8    1.8 

9.38 

.65 

74.8 

1.0 

40.43    JSa 

47.1    1.9 

29.6 

13.08    .23 

51.0    9.3 

38.39    .24 

52.1     1.5 

•7.270 

.56 

76.1 

1.6 

40.70    .35 

48.9    1.7 1 

Feb.    8.6 

13.29    .19 

53.3    9.2 

38.61    .20 

50.8    1.3 

10.49 

.46 

77.0 

9.0 

40.92    .90 

50.5    1.5 

18.5 

13.45    .14 

55.3    9.0 

38.78    .15 

49.6    1.0 

10.89 

.33 

80.1 

9.4 

41.10    .16 

51.8    1.8 

28.5 

13.57    .10 

57.2    1.8 

38.91    .11 

48.8    0.7 

11.16 

.91 

82.7 

9.7 

41.24    .12 

52.9    0.9 

Mar.  10.5 

13.64    .05 

58,8    1.5 

39.00    .06 

48.2    0.5 

11.30 +.08 

85.4 

9.8 

41.33    .07 

53.7    «.7 

80.5 

13.67  +.01 

60.2    1.3 

39.04  +.03 

47.9  -0.9 

1 1.32  - 

-.04 

88.2 

2.8 

41.38  +.03 

54.2    0.4 

30.4 

13.67 -.09 

61.3    1.0 

39.05  -.01 

47.8    0.0 

11.22 

.16 

91.1 

9.8 

41.40    .00 

54.5-0.9 

Apr.    9.4 

13.63    .05 

62.2    0.7 

39.02    .04 

47.9  +0.9 

11.01 

.96 

93.7 

9.6 

41.38 -.03 

1 
54.6    0.0 

19.4 

13.58    .07 

62.8    0.5 

38.97    .06 

48.2    0.3 

10.71 

.34 

96.1 

9.3 

41.34    .05 

54.6  40.3 

29.4 

13.50    .08 

63.2    0.3 

38.91    ,06 

48.5    0.4 

10.34 

.41 

98.2 

1.9 

41.28    .07 

54.3    OJ 

May    9.3 

13.41    .10 

63.4  -0.1 

38.82    .09 

49.0    0.5 

9.91 

.45 

99.8 

1.4 

41.21     .08 

54.0    0.4 

19.3 

13.31    .10 

63.3  +0.9 

38.73    .09 

49.5    0.6 

9.44 

.48 

101.0 

0.9 

41.12    .09 

53.6    0.5 

29.3 

13.21    .10 

63.1    0.4 

38.64    .09 

50.1     0.6 

8.94 

.50 

101.7  +0.4 

41.03    .09 

53.1    0J> 

June   8.2 

13.10    .10 

62.6    0.5 

38.54    .09 

50.7    0.6 

8.45 

.49 

101.8  -0.1 

40.94    .09 

52.5    0.6, 

18.2 

13.01    .10 

62.0    0.7 

38.45    .09 

51.2    0.6 

7.96 

.47 

101.5 

0.6 

40.85    .09 

51.9    0.6 

28.2 

12.91    .09 

61.3    0.8 

38.37    .08 

51.8    0.5 

7.50 

.44 

100.6 

1.1 

40.76    .09 

51.3    06 

July    8.2 

12.83    .06 

60.4    0.9 

38.29    .07 

52.3    0.5 

7.08 

.40 

99.2 

1.6 

40.67    .06 

50.8    0.6 

1 

18.1 

12.76    .07 

59.4    1.0 

38.22    .06 

52.7    0  4 

6.71 

.35 

97.4 

9.1 

40.60    .07 

50.2    0.5 

28.1 

12.70    .05 

58.4     1.1 

38.17    .04 

5.3.1     0.3 

6.39 

.99 

95.1 

9.5 

40.54    .OS 

49.7    0.5' 

Aug.    7.1 

12.66    .03 

57.3    1.1 

38.13 -.03 

53.4    0.9 

6.14 

.92 

92.5 

9.8 

40.50    .03 

49.2    0.4 

17.1 

12.64  -.01 

56.3    1.0 

38.12    .00 

53.6  +0.1 

5.96 

.14 

89.5 

3.1 

40.48  -.01 

48.9    0.3' 

27.0 

12.65  +.09 

55.3    0.9 

38.13  +.02 

53.6  H).] 

5.86- 

-.06 

86.3 

3.4 

40.48  +.01 

48.7  +0.1 

Sept.  6.0 

12.69    .06 

54.4    0.8 

38.16    .05 

53.4    0.3 

5.84  +.03 

82.8 

3.5 

40.50    .04 

48.7  -0.1 

16.0 

12.76    .09 

53.8    0.6 

38.23    .08 

53.0    0.5 

5.91 

.12 

79.2 

3.6 

40.56    .07 

48.8    0J| 

25.9 

12.87    .13 

53.3  +0.3 

38.33    .12 

52.4    0.7 

6.08 

.91 

75.6 

3.7 

40.65    .11 

49.2    0.5 

Oct     5.9 

13.02    .17 

53.2    0.0 

38.46    .16 

51.6    1.0 

6.34 

.31 

71.9 

3.6 

40.78    .15 

49.9    03 

15.9 

13.21    .91 

53.3  -0.3 

38.64    .19 

50.4    1.3 

6.69 

.40 

68.3 

3.5 

40.95    .19 

50.8    1.1 

25.9 

13.43    .95 

53.8    0.7 

38.85    .93 

49.0    1.5 

7.14 

.49 

64.9 

3.3 

41.15    .93 

52.0    IJ 

Nov.   4.8 

13.70    .28 

54.7    1.1 

39.10    .97 

47.4     1.7 

7.67 

JiH 

61.7 

3.1 

41.40    i» 

53.4    16 

14.8 

13.99    .31 

56.0    1.4 

39.39    .30 

45.6    1.9 

8.29 

.65 

58.8 

9.7 

41.68    .99 

55.1    1.8: 

24.8 

14.31     .33 

57.5    1.7 

39.70    .39 

43.6    9.1 

8.97 

.71 

56.4 

3.9 

41.98    .39 

57.0    2.0 

Dec.    4.8 

14.65    .34 

59.4    9.0 

40.03    .34 

41.4    9.9 

9.71 

.76 

54.4 

1.7 

42.31    .34 

59.1    9.1 

1 

14.7 

15.00    .36 

61.5     2.9 

40.37    .34 

39.2    9.2 

10.47 

.77 

52.9 

1.9 

42.65    .34 

61.3    2.9 

24.7 

15.34    .34 

63.9    9.4 

41.71     .34 

37.0    2.2 

11.24 

.77 

52.0  • 

-0.6 

42.99    .34 

63.5    9.2 

34.7 

15.67  +.38 

66.3  -9.4 

41.04  +.38 

34.9  -4.0 

12.00 +.75 

51.8  +0.1 1 

43.32  +.38 

65.7-9.9 

FIX£D  STARS,  1877. 


205 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/?  Leonis. 

y  Ursffi  M ajoris 

• 

0  Virginia. 

*4  Draconis  (U.) 

Mean 
Solar 
Date. 

- 

1 

lUght 
Aaoenaion. 

Deolinatiou 
North. 

lUgbt 
AsoensioD. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Sight 
Ascension. 

Declination 
North. 

h     m 

11  42 

o 

+15 

15 

h     in 

11  47 

+54  22 

h     m 

11  58 

o          / 

+9  24 

h 

12 

m 

6 

+78    17 

(Dec.  30.7) 

a 
47.90  +.34 

27.7- 

-1.9 

a 
22.82  +.JM> 

n 

24.4  • 

-1.0 

8 

57.27  +.34 

52.4  -9.1 

B 

29.04-1-1.9] 

35.2  -0.6 

Jan.    9.7 

48.24    .33 

25.9 

1.7 

23.31    .48 

23.7  -0.4 

57.61    .33 

50.4     1.9 

30  23 

1.18 

35.0  +0.1 

19.6 

48.55    .30 

24.4 

1.4 

23.77    .44 

23.6  +0.9 

57.92    .30 

48.7     1.6 

31.38 

1.11 

35.5    0.8 

39.6 

48.83    .96 

23.2 

1.0 

24.19    .39 

24.1 

0.8 

58.21    .97 

47.2    1.3 

32.43 

1.00 

36.5    1.4 

Feb.    8.6 

49.07    J» 

22.3 

0.7 

24.55    .33 

25.1 

1.3 

58.46    .93 

46.0    1.0 

33.36 

.85 

38.2    1.9 

]8.6 

49.27    .18 

■ 

21.8  -0.3 

24.85    .96 

26.6 

1.7 

58.67    .19 

45.2    0.7 

34.13 

.68 

40«3    9.4 

28.5 

49.43    .13 

21.7 

0.0 

25.07    .18 

28.5 

9.0 

58.83    .14 

44.6    0.4 

34.71 

.48 

42.8    9.7 

Mar.  10.5 

49.54     .09 

21.8  +0.3 

25.22    .11 

30.7 

9.3 

58.96    .10 

44.4  H>.l 

35.09 

.98 

45.7    9.0 

S0.5 

49.60    .06 

22.2 

0.5 

25.29  +.04 

33.0 

9.4 

59.04    .06 

44.5  +0.9 

35.26+ 

.07 

48.6    3.0 

30.4 

49.62  +.01 

22.8 

0.7 

25.30  -.03 

35.5 

9.5 

59.08  +.03 

44.7    0.4 

35.2a- 

.13 

51.7    3.0 

Apr.    9.4 

49.62  -.08 

23.6. 

0.8 

25.24    .09 

38.0 

9.4 

59.09  -.01 

45.2    0.5 

35.01 

.39 

54.6    9.9 

19.4 

49.58    .05 

24.4 

0.9 

25.13    .14 

40.3 

9.9 

59.07    .03 

45.8    0.7 

34.61 

.49 

57.4     9.6 

29.4 

49.52    .07 

25.3 

0.9 

24.97    .18 

42.4 

9.0 

59.03    .05 

46.5    0.7 

34.05 

.68 

59.8    9.3 

May    9.3 

49.44    .06 

26.2 

0.9 

24.77    .91 

44.2 

1.7 

58.96    .07 

47.2    0.8 

33.36 

.75 

61.9    1.9 

19.3 

49.35    M 

27,1 

0.8 

24.55    SQ 

45.7 

1.3 

58.89    .06 

48.0    0.8 

32.57 

.83 

63.5    1.4 

29.3 

49.25    .10 

27.9 

0.8 

24.32    .94 

46.8 

0.9 

58.80    .09 

48.7    0.7 

31.70 

.89 

64.6    0.8 

June   6.3 

49.15    .10 

28.6 

0.6 

24.07    J& 

47.5 +0.4 1 

58.71    .09 

49.4    0.7 

30.79 

.99 

65.1  -Hl-S 

18.2 

49.05    .10 

29.2 

0.5 

23.83    .94 

47.7 

0.0 

58.62    .09 

50.1     0.6 

29.86 

.93 

65.1  -0.3 

28.2 

48.95    .00 

29.6 

0.4 

23.59    .93 

47.5 -0.5 1 

58.52    .09 

50.6    0.5 

28.94 

.91 

64.6    0.8 

July    8.2 

48.86    .00 

29.9 

fO.9 

23.37    .91 

46.8 

0.9 

58.43    .09 

51.1      0.4 

28.06 

.86 

63.5    1.4 

18.1 

48.78    .06 

30.0 

0.0 

23.17    .19 

45.7 

1.3 

58.35    .08 

51.4    0.3 

27.23 

.80 

61.9    1.9 

28.1 

48.71     .06 

30.0  -6.9 

22.99    .16 

44.1 

1.7 

58.27    .07 

51.6  +0.1 

26.47 

.71 

59.8    9.3 

Aug.   7.1 

48.66    .05 

29.7 

0.3 

22.85    .13 

42.2 

9.1 

58.21    .06 

51.6  -0.1 

25.81 

.61 

57.3    9.7 

17.1 

48.62  -.03 

29.3 

0.6 

22.74    .00 

40.0 

9.4 

58.16    .04 

51.5    0.9 

25.25 

.50 

54.4    3.1 

27.0 

48.61    .00 

28.6 

0.8 

22.67  -.05 

37.4 

9.7 

58.14 -.0] 

51.1      0.4 

24.82 

.87 

51.2     3.4 

Sept.  6.0 

48.62  +.03 

27.8 

1.0 

22.64    .00 

34.5 

3.0 

58.13  +.01 

50.6    0.6 

24.51 

.93 

47.7    3.6 

16.0 

48.66    .06 

26.7 

1.9 

22.67  +.05 

31.4 

3.9 

58.16    .04 

49.9    0.9 

24.36- .06 

44.0    3.8 

26.0 

48.74    .10 

25.4 

1.4 

22.75    .11 

28.2 

3.3 

58.22    .08 

48.9    1.1 

24.35+ .06 

40.1     3.9 

Oct.    5.9 

48.86    .14 

23.8 

1.7 

22.88    .17 

24.9 

3.4 

58.32    .19 

47.7    1.3 

24.51 

.94 

36.3     3.9 

15.9 

49.01    .18 

22.0 

1.9 

23.08    .93 

21.5 

3.4 

58.46    .16 

46.3    1.6 

24.83 

.40 

32.4     3.8 

25.9 

49.21    .S9 

20.1 

8.1 

23.34    .99 

18.1 

3.3 

58.64    .90 

44.6    1.8 

25.32 

.57 

28.7    3.6 

Not.    4.8 

49.45    .SW 

18.0 

9.9 

23.66    .35 

14.8 

3J3 

58.87    .94 

42.7    9.0 

25.96 

.79 

25.2    3.4 

14.8 

49.72    M 

15.7 

9.3 

24.03    .40 

11.8 

3.0 

59.12    JB8 

40.6    9.1 

26.76 

.87 

2K9    3.1 

24.8 

50.02    .33 

13.4 

9.3 

24.45    .44 

8.9 

9.6 

59.42    .31 

38.4    9.3 

27.70 

1.00 

19.1     9.6 

Dec.    4.8 

50.35    .34 

11.1 

9.3 

24.91    .48 

6.5 

9.3 

59.74    .33 

36.2    9.3 

28.74 

1.10 

16.7    9.1 

14.7 

50.69    .35 

8.8 

9.9 

25.40    .50 

4.5 

1.8 

60.07    .34 

33.9    9.3 

29.88 

1.17 

14.9    1.6 

24.7 

51.04    .35 

6.7 

9.1 

25.90    .50 

2.9 

1.3 

60.42    .34 

31.7     9.8 

31.06 

1.90 

13.6    0.9 

34.7 

51.39  +.34 

4.7 

-1.8 

26.40  +.49 

1.9  -0.7 

60.76  +.33 

29.6  -9.0 

32.26-^1.19 

13.0  -0.3 
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APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*^Cham»leonti8. 

7f  Virginia. 

a< 

^  Cnicis. 

p  Com. 

Mean 
Solar 
Date. 

_ 

1 

1 

1 

Bight 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South, 

Bight 
Aacension. 

DeclinstioD, 
South.     1 

• 

li     va 

12  11 

o 

-78 

37 

h     m 

12  13 

O            ' 

+0    0 

h     m 

12  19 

-62  24 

h     m 

12  27 

-22  42 

(Dec.  30.7) 

B 

7.74+1.94 

29.1  . 

-1.6 

s 
37.28  4-.34 

57.6  -9.9 

8 

45.08  +-.60 

43.1  - 

-1.8 

s 
55.67  +-.36 

53.5 -8J 

Jan.     9.7 

8^5  1.17 

30.9 

9.1 

37.61     .33 

55.4     9.1 

45.67 

.57 

45.1 

9.3 

56.22    .36 

55.8    9.4  > 

19.7 

10.06  1.07 

33.3 

9.6 

37.93    .31 

53.4    9.0 

46.22 

.53 

47*6 

9.7 

56.56    .33 

58.1     9.4, 

89.7 

11.07    .94 

36.1 

3.0 

38.22    .98 

51.5     1.7 

46.72 

.47 

50.5 

3.0 

5687    .30 

60.6    9.4 

Feb.    ^.6 

11.93    .79 

39.4 

3.4 

38.48    .94 

49.9    1.5 

47.16 

• 

.41 

53.6 

3.3 

57.15    .96 

63.0    9.41 

lae 

19.65    .04 

43;9 

3.7 

38.70    SO 

48.6     l.d 

47.53 

.34 

57.0 

8.5 

57.39    .Si 

65.4    9.3 

98.6 

13.20    .47 

46.7 

3.8 

38.87    .16 

47,5     0.9 

47.83 

.96 

60.6 

3.6 

57.59    .18 

67.6    9.9: 

Mar.  10.5 

13.58    .30 

50.5 

3.9 

39.01    .19 

46.7    0.7 

46.05 

.19 

64.2 

3.6 

57.75    .14 

69.7    8.0 

30.5 

13.794-  .13 

54.4 

39 

39.11    .08 

46.1    0.4 

48.20 

.11 

67.8 

3.5 

97.87    .10 

71.5    1.8 

30.5 

13.84-  .04 

58.3 

3*8 

39.17    .04 

45.8  M».9 

48.28  +.04 

71.3 

3.4 

57.94    .66 

7a.2-  i.5i 

i 

Ap*.    9.5 

13.72    A9 

62.0 

9.6 

39.19 +.01 

45.8    0.0 

48.29- 

-.08 

74.6 

3.8 

67.99  4-.09 

74.6    U 

19.4 

ld.45    .34 

65.5 

3.4 

39.19  -.08 

45.9  +0.9 

48.24 

.08 

77.6 

3.0 

58.00    .00 

75.8    1.1 

99.4 

13.04     .48 

68.7 

3.1 

39.16    .04 

46.1    9.3 

48.12 

.14 

80.4 

9.6 

67.98  -.03 

76.8    0.9 

May    9.4 

19.51    .60 

71.6 

9,7 

39.12    .06 

46.5    0.4 

47.96 

.19 

82.9 

9.3 

57.95    .05 

77.6    M 

19.4 

11.86    .70 

74.1 

9.3 

39.05    .07 

47.0    0.5 

47.75 

.93 

85.0 

1.9 

57.89    .W 

78.0^    0.4 

99.3 

11.11    .79 

74.6 

1.8 

38.98    .06 

47.5    0.6 

47.51 

.96 

86.6 

1.4 

57.81    .08 

78.2-0.1 

Jane    8.3 

10.98    .80 

77.7 

1.3 

38.90    .09 

4ai     0.6 

47.23 

.99 

87.8 

1.0 

57.73    .09 

78.3+0.1 

18.3 

9.40    .90 

78.8 

0.8 

38.81    .09 

48.7    0.6 

46.92 

.38 

88.6  -0.5 

57.63    .16 

78.1    OJ 

98.9 

8.48    .93 

79.3  -0.9 

38.72    .09 

49.3    0.6 

46.60 

.33 

88.8 

o.d 

57.52    .11 

77.7    0.5 

July    8.9 

7.55    .98 

79.2  +0.3 

38.63    .09 

49.8    0.6 

46.27 

.38 

88.5+0.5 

57.42    .11 

77.1    0.7 

18.3 

6.64    .89 

78.6 

0.9 

38.54    .09 

50.4    0.5 

45.95 

.38 

87.8 

1.0 

57.31    .11 

76.9    0.9 

98.2 

5.79    .88 

77.5 

1.4 

38.46    .08 

50.9    0.4 

45.64 

.30 

86.6 

1.4 

57.20    .10 

75.4-  1.0 

Aug.   7>.l 

5.01     .73 

75.8 

1.9 

33.39    .07 

51.3    0.4 

45.35 

.97 

85.0 

1.8 

57.11    .00 

74.3    1.1 

17.1 

4.33    .61 

73.8 

9.3 

38.33    .05 

51.5    0.9 

45.11 

.89 

83.0 

9Ji 

57.09    .07 

nM    1.9 

97.1 

3.79    .46 

7L3 

9.6 

38.29  -.03 

51.7  +0.1 

44.91 

.17 

80.7 

9.4 

56.96    .66 

72.0^^  1.9 

»ept.  6.1 

3.42    .99 

68.6 

9.8 

38.98    .00 

51.7  -0.1 

44.78 

.10 

78,2 

sts 

56.92  -.08 

7M    hi 

16.0 

3.29-  .10 

65.7 

3.0 

38.29  +.03 

51.5    0.3 

44.72  - 

-.09 

75.5 

9.7 

56.92  +-.81 

69.8    1.0 

26.0 

3.22+ .11 

62.7 

3.0 

38.34    .07 

51.1     0.5 

44.74  +.07 

72.9 

9.6 

56.95    .05 

68.8   OJ 

Ooti     6.0 

3.43    .31 

59.8 

9.9 

38.42    .11 

50.5    0.8 

44.85 

.16 

70.3 

9.5 

57.03    .10 

68.1    0.6 

16.9 

3.85    .58 

57.0 

9.7 

3a55    .15 

49.6    1.0 

45.05 

JK» 

67.9 

9.9 

57.15    .15 

67.7  +0.3 

25.9 

4.47    .79 

54.5 

9.3 

38.72    .19 

48/4     1.3 

45.34 

.34 

65^ 

1.9 

57.39    .19 

67.5   0.0 

Nov.    4.9 

5.28    .89 

52.4 

1.9 

38.93    .93 

47.0     1.6 

45.72 

.48 

64.9 

13 

57.53    .94 

67.7  -0.4 

14.9 

6.25  1.04 

50.8 

1.4 

39.18    .97 

45.3    1.8 

46.18 

.49 

63.0 

0.9 

57.79    .98 

68.2   0.7 

24.8 

7-.36  1.16 

49^7 

0.8 

39.46    .30 

43.4    9.0 

46.69 

.56 

69,3  +0.4 

58.09    .38 

69.1    1.1 

Dec.    4.8 

8.66  1.94 

49.3  +0.1 

39.77    .38 

41.4    9.1 

47.26 

.59 

62,3  -0.9 

58.42    .34 

70.4    1.5 

14.8 

9.82  1.97 

49.5- 

-0.5 

40.10    .34 

39.2    9.9 

47.86 

.61 

62.8 

0.8 

58.77    .36 

79,1    1.8 

24.8 

11.09  1.97 

50.3 

1.9 

40.45    ,34 

37.0    9.9 

48.47 

.61 

63.9 

1.4 

59.13    .36 

74.0    9.01 

34.7 

12.3341.98 

51.8 

-1.8 

40.79  +-.34 

34.8  -9.9 

49.07  +.60 

65.6  -9.0 

59.50  +-.36 

76.1  -9.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*K  Draconifl. 

'^SS  Camelop.  (foil.) 

13  Can.  Venaticorum. 

0  Virginis. 

Mean 
flolar 
Date. 

• 

Bighfe 
Asoeutuon. 

DeolinatioB 
North. 

Right 
Aiiceiision. 

DeoUnation 
North. 

lUght 
AaceiisiMi. 

DecUnatioii 
North, 

Right 
Ascensioii. 

DecUnatioD 
South, 

h     m 

12  28 

+70   27 

h     m 

12  48 

o 

+84 

/ 
4 

h     m 

12  50 

+38  58 

h     m 

13    3 

0       / 

-4  52 

(D«c.  30.7) 

B 

15.46  +.78 

// 
34.9 

-1.1 

8 

19.14+9.90 

87.6 

-I.O 

16.94  +.40 

4/6  -9.0 

8 

35.10  +.34 

57.8  -9.9 

!  Jan.     9.7 

16.23    .77 

34.1 

-0.4 

81.36  9.92 

87.0  -0.3 

17.34    .40 

39.9 

1.5 

35.45    .34 

60.0    9.1 

19.7 

16.98    .73 

34.1 

46.3 

83.56  9.16 

87.0  +0.3 

17.73    .38 

38.7 

0.9 

35.78    .38 

62.0    9.1 

29.7 

17.60    .87 

34.7 

0.9 

85.66  9.63 

87.6 

1.0 

18.10     .96 

38.0  -0.4 

36.09    .30 

64.0     1.0 

Feb.    8.6 

18.38    M 

35.6 

1.5 

87.58  1.81 

88.0 

1.6 

18.44    .38 

37.9  +0.1 

36.38    .97 

65.8    1.7 

18.6 

18.85    .49 

37.6 

9.0 

89.86  1.58 

30.8 

9.1 

18.73    .97 

38.3 

0.6 

36.64    .94 

67.4    1.4 

98.6 

19.29    .37 

39.8 

9.4 

30.63  1.90 

33.1 

9.5 

18.96    .99 

39.1 

1.1 

36.86    .90 

68.7    1J2 

Mar.  10.6 

19.60    .95 

43.3 

9.7 

31.65    .83 

35.8 

9.8 

19.18    .17 

40.4 

1.5 

37.05    .17 

69.8    0.9 

20.5 

19.79    .13 

45.1 

9.9 

38.88    .44 

38.7 

3.0 

19.^     .19 

42.0 

1«8 

37.80    .13 

70.6    0.7 

80.5 

10.86  +.01 

48.1 

3.0 

38.5d+.04 

41.8 

3.1 

19.48    .07 

43.9 

9.0 

37.31    .10 

71.1     0.4 

Apr.    9.5 

19.81  -.11 

51.0 

9.9 

38.36- .35 

44.9 

3.0 

19.47  +.69 

46.0 

9.1 

37.38    .06 

71.5  -^.9 

J9.4 

19.65    .91 

53.8 

9.7 

31.83    .79 

47.8 

9.9 

19.48  -.09 

48.1 

9.1 

37.43    .03 

71.6    0.0 

«9.4 

19.39    .90 

56.4 

9JS 

30.94  1.06 

50.6 

9.6 

19.44    .05 

50.8 

9.1 

37.45  +.01 

71.5  +0.1 

May    9.4 

19.04    .38 

58.7 

9.1 

89.74  1.34 

53.0 

9.9 

19.37    .08 

58.3 

1.9 

37.45  -.69 

71.3    0.3 

19.4 

1/^.63    .44 

60.6 

1.7 

36.88  1.58 

55.0 

1.8 

19.88    .11 

54.1 

1.7 

37.48    .04 

71.0     0.4 

99.3 

18.17    .48 

68.1 

1.9 

86.61  1.76 

56.5 

1.3 

19.16    .13 

55.7 

1.5 

37.37    .05 

70.6    0.4 

June    8.3 

17.67    M 

63.1 

0.7 

84.78  1.89 

57.5 

0.7 

19.08    .14 

57.0 

1.9 

37.31    .07 

70.2-  0.6 

1&3 

17.16    U» 

63.5  +0.9 

88.84  1.97 

57.9  +0.9 

18.88    .15 

58.0 

0.8 

37.84    .08 

69  6    0.5 

88.3 

16.6:)    .59 

63.4  H).3 

80.86  1.99 

57.8  -0.4 

18.78    .16 

58.7 

0.5 

37.16    .09 

69.1     0.6 

Jttly    8.8 

16.18    .51 

68.8 

0.9 

18.88  1.96 

57.2 

0.9 

18.56    .16 

59.0+0.1 

37.06    .10 

68.5    0.6 

18.8 

15.68    .48 

61.7 

1.4 

16.95  1^ 

56.0 

1.5 

18.40    .16 

68.9-0.3 

36.96    .10 

67.9    0.6 

86.2 

15.10    .44 

60.1 

1.9 

15.18  1.77 

54.3 

9.0 

18.84    .15 

58.4 

0.7 

36.86    .10 

67.4    0.5 

Aug.   7.1 

14.75    .39 

58.0 

9.3 

13.48  1.69 

58.1 

9.4 

18.10    .14 

57.5 

1.1 

36.76    .10 

66.9    0.5 

17.1 

14.30    .33 

55.5 

9.7 

11.90  1.49 

49.5 

9.8 

17.97    .19 

56.3 

1.4 

36.67    .00 

66.4    0.4 

37.1 

14.09     .96 

58.6 

3.1 

10.59  1.90 

46.4 

3JK 

17.86    .10 

54.7 

1.8 

36.60    .07 

66.1    0.3 

Sept.  6.1 

13^86    .18 

49.4 

3.8 

9.5f    .16 

43.1 

3.9 

17.7B    .07 

58.7 

9.1 

36.54    .05 

65.8  +0.9 

16.0 

13.73 -.10 

45.9 

3.6 

8.69    .67 

39.5 

8.7 

17.78 -.03 

50.5 

9.4 

36.51  -.09 

65.7    0.0 

86.0 

13.68    .00 

48.3 

3.7 

8.17    .37 

35.7 

3.9 

17.71  +.01 

48.0 

9.6 

36.51  +.09 

65.8  -0.9 

Oct.     6.0 

13.73  +.10 

38.5 

3.8 

7.95-  .06 

31.8 

8.9 

17.75    .06 

45.8 

9.9 

36.54    .06 

66.1     0.4 

16.0 

13.87    .90 

34.6 

8.8 

8.06+ .97 

87.9 

3.9 

17.83    .11 

48.3 

3.0 

36.62    .10 

66.7    0.7 

86.9 

14.13    .31 

30.8 

3.8 

8.49    .60 

84.0 

3.8 

17.96    .16 

39.8 

3.9 

36.74    .15 

67.5    0.9 

Nov.   4.9 

14.49    .48 

27.8 

3.6 

9.26    .93 

80.3 

3.6 

18.14    .91 

36.0 

3.9 

36.91    .19 

68.5    1.9 

14.9 

14.96    .51 

83.7 

3.3 

10.35  1.95 

16.8 

3.» 

18.38    .96 

38.8 

3.9 

37.18    .93 

69.9    1.5 

84.8 

15.58    .60 

80.6 

3.0 

11.75  1.S4 

13.6 

3.0 

18.66    .31 

89.7 

3.0 

37.38    .97 

71.5    1.7 

Dec.    4.8 

16.16     .67 

17.8 

9.5 

13.48  1.79 

10.9 

9.5 

18.99    .35 

86.8 

9.8 

37.67    .31 

73.3    1.9 

14.8 

16.86    .73 

15.6 

9.0 

15.31  1.99 

8.7 

9.0 

19.35    .38 

24.1 

9.6 

37.98    .33 

75.3    9.0 

84.8 

17.61    .76 

13.8 

1.4 

17.38  9.13 

7.0 

1.4 

19.74    .38 

21.7 

9.9 

38.38    .34 

77.4    9.1 

34.7 

18.37  +.78 

13.7  -0.8 1 

19.5549.90 

5.9  -0.7 

80.13 +.39 

19.7 

-1.8 

38.66  +.34 

79.5  -9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Virginia. 
(Spiea.) 

^  Virginia. 

9  UraiB  Majoria 

H  Bootia. 

Mean 
Solar 
Date. 

\      4                    ' 

RiKbt 
Aaoenslon. 

DeoHnaMon 
/Souih, 

Right 
Aacenaion. 

Deolinatlou 

Bight 
AacensioD. 

Deolination 
North. 

Right 
Aaoenaion. 

DecUnation 

h     m 

13  18 

O            t 

-10  31 

h     m 

13  28 

O            / 

+0     1 

h     m 

13  42 

+49  54 

h     m 

13  48 

O          1 

+19    0 

(Dec.  30.8) 

8 

42.89 +.35 

8.9  -9.1 

8 

25.62  +.34 

55.8  -9.9 

8 

4 1.85 +.43 

78.4  -9.3 

a 
49.76  +.34 

4l"9  -9.4 

Jan.     9.8 

43.24    .35 

11.0     9.1 

25.96    .34 

53.6    9.1 

42.29    .44 

76.4     1.8 

50.10     .35 

39.7    9.1 

19.7 

43.58    .39 

13.1     9.1 

26.29    .33 

51.6    1.9 

42.73    .44 

74.9     1.9 

50.45    .34 

37.7    1.8 

29.7 

43.90    .31 

15.1     9.0 

26.61    .31 

49.8    1.7 

43.17    .43 

74.1  -0.6 

50.79    .39 

36.2    1.4 

Feb.    8.7 

44.20    .99 

17.0     1.8 

26.91    .99 

48.1     1.5 

43.58    .40 

73.8  +0.1 

51.10    .31 

35.0    1.0 

18.7 

44.47    .96 

18.8    1.7 

27.19    .96 

46.8    1.9 

43.97    .36 

74.2    0.7 

51.40    jn 

34.3    0.5 

28.6 

44.71     .99 

20.3    1.5 

27.43    .99 

45.7    0.9 

44.30    .31 

75.1     1.9 

51.66    .95 

34.0  -0.1 

Mar.  10.6 

44.91     .18 

21.6    1.9 

27.63    .19 

44.9    0.6 

44.59    .96 

76.6    1.7 

51.69    .91 

34.1  40.3 

20.6 

45.07    .15 

22.7    1.0 

27.80  •  .15 

44.4    0.4 

44.82    .90 

78.5    9.1 

52.08    .17 

34.6    0.7 

30.5 

45.20    .11 

23.6    0.6 

27.93    .19 

44.2  -0.1 

45.00    .14 

80.7    9.4 

52.23    .14 

35.4    1.0 

Apr.    9.5 

45.29    .06 

24.3    0.6 

28.03    .00 

44.2  +0.1 

45.11    .00 

63.2    9.6 

52.35    .10 

36.5    1.9 

19.5 

45.36    .05 

24.7    0.4 

28.10    .06 

44.4    0.3 

45.17  +.03 

85.8    9.7 

52.43    .07 

37.8    1.4 

29.5 

45.40  +.09 

25.0  -0.9 

28.15  +.03 

44.7    0.4 

45.18  -.09 

88.5    9.7 

52.48    .04 

39.2    1.5 

May    9.4 

45.41    .00 

25.1    0.0 

28.16    .00 

45.2    0.6 

45.14    .07 

91.1     %A 

52.50  +.01 

40.7    1.5 

19.4 

45.39  -.09 

25.0  +0.1 

28.15 -.09 

45.8    0.6 

45.05    .11 

93.5    9.3 

52.49  -.09 

42.3    1.5 

29.4 

45.36    .04 

24.9    0.9 

28.12    .04 

46.5    0.7 

44.92    .14 

95.7    9.1 

52.46    .04 

43.7    1.4 

June    8.3 

45.31    .06 

24.6    0.3 

28.08    .06 

47.1    0.7 

44.77    .17 

97.6    1.7 

52.41    .06 

45.1    \A 

18.3 

45.24    .08 

24.2    0.4 

28.01    .07 

47.8     0.7 

44.58    .90 

99.1     1.3 

52.33    .06 

46.2    1.1 

28.3 

45.16    .00 

23.8    0.5 

27.93    .09 

48.4     0.6 

44.37    J39 

100.2    0.9 

52.24    .10 

47.3    0.9 

July    8.3 

45.07    .10 

23.3    0.6 

27.84    .10 

49.1     0.6 

44.15    .93 

100.9  +0.5 

52.14    .11 

48.1    0.7 

18.2 

44.96    .10 

22.7    0.6 

27.74    .10 

49.6    0.5 

43.91    .94 

101.1     0.0 

52.02    .19 

48.6    0.5 

28.2 

44.86    .11 

22.1    0.6 

27.63    .11 

50.1     0.4 

43.67    .94 

100.9  -0.5 

51.89    .13^  49.0  40.9 1 

Aug.   7.2 

44.75    .10 

21.5    0.6 

27.52    .11 

50.5    0.4 

43.44    .93 

100.2    0.0 

51.76    .13^  49.0  -0.1 

17.2 

44.65    .09 

20.9    0.6 

27.42    .10 

50.8    0.9 

43.21    .99 

99.0    1.4 

51.64    .19 

48.8    0.4 

27.1 

44.56    .08 

20.3    0.5 

27.33    .00 

51.0  +0.1 

43.00    .90 

97.4     1.6 

51.52    .11 

48.3    0.6 

Sept.  6.1 

44.49    .06 

19.8    0.4 

27.25    .07 

51.0  -0.1 

42.81    .17 

95.4    9.9 

51.41    .10 

47.5    0.9 

16.] 

44.44  -.03 

19.5    0.3 

27.19    .04 

50.8    0.3 

42.65    .14 

93.0    9.6 

51.33    .07 

46.5    1.9 

26.0 

44.43    .00 

19.2  +0.9 

27.17  -.01 

50.5    0.5 

42.54    .09 

90.3    9.9 

51 .27 -.04 

45.1    1.5 

Oct.     6.0 

44.45  +.04 

19.2  -0.1 

27.18 +.03 

49.9    0.7 

42.48  -.04 

87.3    3.9 

51.25    .00 

43.5    1.8 

16.0 

44.51    .09 

19.4    0.3 

27.23    .07 

49.1     0.9 

42.47  +.09 

84.0    8.4 

51.27 +.04 

41.6    9.0 

26.0 

44.62    .13 

19.8    0.6 

27.32    .19 

48.0    1.9 

42.52    .08 

80.5    3.5 

51.34    .09 

39.5    9J 

Nov.    4.9 

44.78    .18 

20.5    0.9 

27.46    .16 

46.7    1.4 

42.63    .15 

77.0    3.6 

51.46    .14 

37.1     9.4 

14.9 

44.98    .S3 

21.5    1.1 

27.65    .91 

45.1     1.7 

42.81    .91 

73.4    3.6 

^1.61    .19 

34.6    9.6 

24.9 

45.23    .97 

22.8    1.4 

27.88    .96 

43.4     1.9 

43.05    .97 

69.8    3.5 

51.62    J» 

32.0    9.7 

r 

Dec.    4.8 

45.52    .30 

24.3    1.7 

28.15    .99 

41.4    9.0 

43.36    .33 

66.5    3.3 

52.07    .97 

20.3    9.7 

14.8 

45.83    .39 

26.1     1.9 

28.45    .31 

39.3    9.1 

43.71     .38 

63.3    3.0 

52.36    .30 

26.6    9.7; 

24.8 

46.17    .34 

28.0    9.0 

28.77    .33 

37.2    9.9 

44.11    .41 

60.6    9  6 

52.68    .33 

24.1    9.6 

34.8     46.51  ^-.341 

30.1  -9.1 

29.11  +.34 

35.0  -9.9 

44.53  +.43 

58.2  -9.1 

53.01  +.34 

21.7  -9.3! 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

(3  Centauri. 

*a 

Draconis. 

a  Bootis. 
(Jircturus.) 

6  Bootis. 

Right 
Aacensiou. 

DecUnatioD 
South. 

RigM 
Aacension. 

Declinatioii 
y<>rth. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

li     m 

13  55 

-59  46 

h 

14 

m 
1 

+64  57 

h     m 

14  10 

+  19  48 

h     m 

14  21 

+52  24 

(Dec.  30.8) 

8.114-.58 

33.1 

-0.6 

8 

3.67  +.57 

25.1 

-3.3 

s 
2.97  +.33 

72.'4  -3.6 

8 

0.36  +.43 

50.'3 

-3.7 

Jan.     9.8 

8.70    .59 

33.9 

1.0 

4.25 

.60 

23.1 

1.7 

3.31     .34 

70.1     3.3 

0.79 

.44 

47.9 

3.1 

19.8 

9.28    .58 

36.2 

1.5 

4.86 

.61 

21.7 

1.1 

3.65    .34 

68.0     1.9 

1.24 

.45 

46.0 

1.5 

29.7 

9.85    .56 

36.9 

1.9 

5.47 

.60 

20.9  -0.4 

3.98    .33 

66.3     1.6 

1.69 

.45 

44.8 

0.9' 

Feb.    8.7 

10.40     .59 

39.0 

3.3 

6.06 

.57 

20.9  +0.3 

4.31    .31 

65.1     1.1 

2.13 

.43 

44.2  -0.3 

18.7 

10.90     .48 

41.5 

3.6 

6.61 

.53 

21.5 

0.9 

4.61     .99 

64.2    0.6 

255 

.40 

44  2  +0.4 

28.6 

11.35     .43 

44.2 

3.8 

7.10 

.46 

22.7 

1.5 

4.88    .96 

63.8  -0.3 

2.93 

.36 

44.9 

1.0 

Mar.  10.6 

11.75     .37 

47.0 

3.0 

7.53 

.39 

24.4 

3.0 

5.12     .93 

63.9  +0.3 

3.27 

.31 

46.1 

1.5 

20.6 

12.09    .31 

50.0 

3.0 

7.88 

.31 

26.7 

3.4 

5.33    .19 

64.3    0.6 

3.56 

.36 

47.9 

3.0 

30.6 

12.38    .35 

531 

3.1 

8.14 

.33 

29.3 

3.7 

5.50    .15 

65.1     1.0 

3.79 

.30 

50.0 

3.4 

Apr.    9.5 

12.60    .19 

56.2 

3.1 

8.31 

.13 

32.1 

3.0 

5.64    .13 

06.2    1.3 

3.97 

.15 

52.5 

3.6 

19.5 

12.76    .18 

59.2 

3.0 

8.39  +.04 

35.1 

3.0 

5.74    .09 

67.5    1.4 

4.08 

.00 

55.2 

3.8 

29.5 

12.86    .07 

62.0 

3.8 

8.39- 

-.05 

38.1 

3.0 

5.81    .05 

69.0    1.5 

4.14  +.03 

58.1 

3.8 

May    9.4 

12.91  +.08 

64.8 

3.6 

8.30 

.13 

41.1 

38 

5.85  +.03 

70.6    1.6 

4.14- 

-.03 

60.9 

3.8 

X9.4 

12.89  -.04 

67.3 

3.4 

8.14 

.30 

43.8 

3.6 

5.85  -.01 

72.2    1.6 

4.09 

.08 

63.6 

3.6 

29.4 

12.83    .10 

69.5 

3.1 

7.91 

.36 

46.2 

3.3 

5.84    .03 

73.7    1.5 

3.99 

.13 

661 

3.4 

June    8.4 

12.71    .15 

71.4 

1.7 

7.62 

.31 

48.3 

1.9 

5.79    .05 

75.1     1.4 

3.85 

.16 

68.3 

3.1 

18.3 

12.54    .19 

72.9 

1.4 

7.29 

.36 

50.0 

1.5 

5.73    .08 

76.4     1.3. 

3.67 

.30 

70.3 

1.7 

28.3 

12.33    .33 

74.1 

1.0 

6.91 

.39 

51.2 

1.0 

5.64    .10 

77  6    1.0 

3.46 

.33 

71.8 

1.3 

July    8.3 

12.08    .26 

74.8 

0.5 

6.51 

.49 

52.0  +0.5 

5.53    .11 

78.4    0.8 

3.22 

.35 

72.9 

0.9 

18.3 

11.81     .39 

75.1  -0.1 

6.08 

.43 

52.2  -0.1 

5.41    .13 

79.1    0.5 

2.97 

.37 

73.5  +0.4 

28.2 

11.51    .30 

75.0  +0.4 

5.65 

.43 

51.9 

0.6 

5.28    .14 

79.5  +0.3 

2.70 

.98 

73.7  -0.1 

Aug.  7.2 

11.21     .30 

74.4 

0.8 

5.22 

.43 

51.0 

1.1 

5.14    .14 

79.6    0.0 

2.42 

.96 

73.3 

0.6 

17.2 

10.91     .99 

73.3 

1.3 

4.80 

.41 

49.7 

1.6 

5.00    .14 

79.4  -0.3 

2.14 

.97 

72.5 

1.1 

27.1 

10.64    M 

71.9 

1.6 

4.41 

.38 

47.9 

3.0 

4.87    .13 

79.0    0.6 

1.87 

.36 

71.3 

1.5 

Sept.  6.1 

10.39 .  .39 

70.1 

1.9 

4.05 

.34 

45.6 

3.5 

4.75    .13 

78.2    0.9 

1.62 

.34 

69.5 

1.9 

16.1 

10.19     .17 

68.1 

3.3 

3.74 

.39 

43.0 

S.9 

4.64    .09 

77.1     IS 

1.40 

.90 

67.4 

3.4 

26.1 

10.06    .10 

65.8 

3.3 

3.48 

.33 

39.9 

3.3 

4.56    .06 

75.8    1.5 

1.22 

.16 

64.8 

3.7 

Oct.     6.0 

9.99  -.03 

63.4 

3.4 

3.30 

.15 

36.6 

3.5 

4.52  -.03 

74.1     1.8 

1.08 

.11 

61.9 

3.1 

16.0 

10.01  +.06 

61.0 

3.4 

3.19- 

-.07 

33,0 

3.7 

4.51  +.03 

72.2    3.1 

1.00- 

-.06 

58.7 

3.3 

26.0 

10.12    .15 

58.7 

3.3 

3.17  +.03 

29.2 

3.8 

4.55    .06 

70.0    9.3 

0.98  +.01 

55.3 

3.6 

Not.    5.0 

10.32    .34 

56.6 

3.0 

3.24 

.13 

25.4 

3.9 

4.64    .11 

67.6    9.5 

1.02 

.08 

51.7 

3.7 

14.9 

10.60     .33 

54.8 

1.7 

3.41 

.33 

21.5 

3.8 

4.77    .16 

65.1    8.7 

1.14 

.15 

48.0 

3.7 

24.9 

10.98    .41 

53.3 

1.3 

3.67 

.31 

17.8 

8.7 

4.96    .31 

62.3    3.8 

1.33 

.33 

44.3 

3.6 

Dec.    4.9 

11.42     .48 

52.3 

0.8 

4.02 

.40 

14.2 

3.4 

5.19    .35 

59.6    3.8 

1.58 

.39 

40.7 

8.5 

14.8 

11.93     .53 

51.7  +0.3 

4.46 

.47 

11.0 

3.1 

5.46    .39 

56.8    3.7 

1.90 

.34 

37.3 

3.3 

24.8 

12.48    .57 

51.7  -0.3 

4.96 

.53 

8.2 

3.6 

5.77    .33 

54.1     3.6 

2.27 

.39 

34.3 

9.9 

34.8 

13.05  +.59 

52.1  H).7 

5.51  +.67 

5.8  -3.1 1 

6.09  +.33I 

51.6  -3.3 

2.68  +.43 

31.6- 

-3.4 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 

4>sto. 


(Dec.  30.8) 

Jan.     9.8 

19.8 

89.7 

Feb.    8.7 

18.7 

38.7 

Mar.  10.6 

S0.6 

30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.4 

89.4 

June    8.4 

18.4 

98.3 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.  4.9 
14.9 
24.8 

34.6 


*5  Urge  Minoris. 


Bight 
AaoensioD. 


h     m 

14  »7 

8 

47.50  +.84 
48.39  .93 
49.35  .98 
50.33  .99 
51.31    .97 


f2.26 
53.13 
53.89 
54.54 
55.04 


.91 

.891 

.71 

.57 

.49 


55.38     .96 

55.56  +.10 
55.58  -.06 
55.44  J» 
55.15    .36 

54.73  .49 

54.18  .60 

53.53  .69 

52.80  ,77 

52.00  .83 


Declination 
North, 


51.1^ 

•50.28 
49.40 
48.53 
47.70 

46.92 
46.22 
45.60 
45.10 
44.73 


.86 
.88 
.88 
.85 
.81 

.75 
.66 
.56 
.44 
.30 


44.51  -r.l5 

44.44  +.01 
44.53  .18 
44.79    .34 

45.^1    .50 

45.78  .65 
46.49  .77 
47.32  +.87 


+76  13 


»/ 


67.8  -«.4 
65.7    1.8 

64.2  1.9 

63.3  -0.5 

63.2  +0.9 

63.7  0.8 

64.8  1.5 
66.5    9.0 

68.8  9.4 

71.4  9.8 

74.3  30) 

77.4  3.1 

80.5  3.1 

83.6  8.0 
66.5  9.8 

89.1  B.6 
91.4  9.1 
93.3  1.7 
94.7,  lA 

95.7  0.7 

96.0  44.1 

95.9  -^.4 

95.2  0.9 
94.0    1.5 

92.3  1.9 


a>  Cen^auri. 


Right 
Asc^don. 


90.2. 
87.6 
84.6 
81.3 

77.7 


9.4 

9.8 
8.9 
8.5 
3.7 


73.9  3.8 

70.1  8.9 

66.2  8.9 
62.4  3.7 

58.8  3,5 

59.4  3.9 

52.5  9.7 
50.0  -fij) 


h     m 

14  31 


14.90  +.56 
15.47  .58 
16.06  .59 
16.64  .58 
17.21    .56 


17.75 
18.24 
18.70 
19.10 
19.44 


Declination 
SotUh, 


.59 

.48 
.43 
.37 
.39 


19.73  .96 
19.96     .90 

20.13  .14 
20.23  .08 
20.28  +.09 

20.26^04 
20.19  .10 
20.06  .16 
19.88  .91 
19.65    .95 


19.38 
19.07 
18.75 
18.43 
18.10 


.99 
.31 
.33 
.33 
.31 


17.80  .98 
17.54  .94 
17.34  .18 
17.20  .10 
17.14  -*.09 

17.17 +.08 
17.29  .17 
17.50    .96 

17.81  .35 

18.20  .43 
18.66  .49 
18.17  .54 
19.73  +.57 


-60  19 

16.5  0.0 
16.8  -0,5 
17.5  1.0 
18.7  1.4 
20.3    1.8 


22.3 
24.6 
27.1 
29.7 
32.5 


9.1 
9.4 
9.6 
9.7 
9.8 


35.4  9.9 

38.2  9.6 

41.0  9.8 

43.7'  9.6 

46.2  9.5 


e  Bootis. 


Bight 
Aecension. 


48.6 
50.7 
52.5 
53.9 
55.0 


9i) 
9.0 
1.6 
1.3 
0.9 


55.6  H).4 
55.9    0.0 

55.7  +0.4 
55.0  0.9 
53.9    1.3 


52.5 

50.7 
48.6 
46.3 
43.9 


1.6 
9.0 
9.9 
9.3 
9.4 


41.6  8.3 

39.3  9.9 
37.2  9.0 

35.4  1.6 

34.0  J  .9 
33.0  0.8 
32.4  +0.3 
32.4  H».9 


h     m 

14  39 

8 

36.67  +.39 
37.00  .34 
37.35  .35 
37.70  .35 
38.04    .34 


38.36 
38.67 
38.94 
39.18 
39.38 


.39 
.99 
M 
.33 
.19 


Declination 
North, 


39.55  .15 
39.69  .11 
39.78  .08 
39.84  .05 
39.87  +.01 

39.87-^09 
39.84  .05 
39.77  .08 
39.69  .10 
39.58    .19 


39.44 
39.30 
39.14 
38.97 
38.81 


.14 

.15 
•16 

.17 
.16 


38.65  .15 
38.51  .13 
38.40    .10 

38.31  .07 
38.27 -.09 

38.27  +.09 

38.32  .06 
38.42  .13 
38.58    .18 

38.78    .S3 

4 

39.04    .97 

39.33  .31 
39.64 +.33 


+27  35 


// 


21.7  -3.6 
19.2     9.3 

17.1  1.9 

15.4  1.5 

14.2  1.0 

13.5  H).5 

13.2  +0.1 
13.5    0.5 

14.3  1.0 
15.5    1.4 

17.0    1.7 

18.8  1,9 

20.7  9.0 

22.8  9.1 

24.9  9.1 

26.9  9.0 

28.8  1.8 

30.5  1.6 

32.0  1.4 

33.3  1.1 

34.2    0.8 

34.8  0.4 
35.0  40.1 

34.9  -0.8 
34.5    out 

33.7    ijo 

32.5  1.3 

31.0  1.7 
29.2    9.0 

27.1  9.3 

24.6  9.6 

22.0  9.8 

19.1  9.0 

16.2  3.0 

13.2    3.0 

10.2    9.9 

7.3     9.8 

4.7 --9.5 


tfi  Libre. 


Bight 
Ascension. 


h     m 

14  44 

8 

4.04  +.33 
4.37  .35 
4.72  .35 
5.07  .34 
5.40    .33 


5.72 
6.02 
6.29 
6.53 
6.75 


.31 
.99 
.96 
.93 
.90 


6.93  .17 

7.09  .14 

7.21  .11 

7.31  .06 

7.38  .05 

7.41  +.03 
7.43  .00 
7.41  -.08 
7.37  .06 
7.30    .08 


7.2J 
7.10 
6.97 
6.84 
(6.71 


.10 
.19 
.13 

.14 
.13 


Dedinatioii 
South. 


-15  31 


tt 


48.6  -iu» 

50.2  1.7 

51.9  1.7 

53.6  1.7 

55.2  1.6 

56.8  1.5 

58.2  1.4 

59.5  1.9 

60.6  1.0 
61.5  0.8 

62.2  0.7 

62.8  0.5 
63.2  0.3 

63.5  0.9 
63.6-0.1 

63.7  0.0 

63.6  40.1 
63.4  0.9 
63.2  0.3 

62.9  0.3 

62.6  0.4 
62.2  0.4 

61.7  OJ 
61.2  0.5 
60.7  0.5 


6.58    .19  60.2   0.5 


6.47  .10 
6.38  .06 
6.32  -.04 
6.30    .00 

6.32  +.05 
6.40  .10 
6.53  .15 
6.70    .90 

6.93  .95 
7.20  J» 
7.50  .39 
7.82  +.33 


59.7  0.5 

59.3  0.4 
59.0   0.3 

58.8  40.1 

58.8-0.1 

59.0  0J» 

59.4  0.6 

60.1  0.8 

61.1  U 

62.2  1.3 

63.5  1.4 
65.0  -1.8 


J 
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APPARENT  PtiAOfiS  FOR  THE  UPPER  TRANSIT  AT  WASHINaTON. 

*P  UrsiB  Minorie. 

p  Boolio. 

p  Libne. 

7<'  Bootis. 

Mean 
Solar 
Date. 

JLSOHUiOII* 

DeclinatioB 
Ni>rih. 

mpbt 

Asoenflleii. 

Deollnatloii 
North. 

Bigbt 
AaoenaioD. 

Deolinatloii 
South. 

Bigbt 
Afloenaion. 

Deolinatloii 
North. 

b     m 

14  51 

+74   38 

b     m 

14  57 

+4^  52 

b     m 

15  10 

0           / 

-8  55 

b     m 

15  19 

+37   48 

(Dee.  30.e) 

8 

3.54  +.70 

63'.'9  -«.7 

8 

18.31  +.34 

It ' 

16.5  -9.9 

8 

88.80  +.31 

45.0  -1.6 

8 

50.09  +.31 

16.4  -9.9 

Jan.    9.8 

4.30 

.sa 

€1.5    9.1 

18.67    .38 

13.9     9.5 

83.18    .33 

46.7    1.7 

50.48    .34 

13.6    ao 

19.8 

5.14 

.89   69.7     1.5 

19.04     .38 

11.6     9.0 

83.45    .33 

48.4    1.7 

•50.77    .36 

11.8     9.9 

2^.8' 

6.08 

.80 

68.5    0.0 

19.48    .36 

9.9    1.5 

83.78    .33 

60.0    1.6 

51.13     .37 

9.3    1.6 

Feb.    8.7 

6.91 

.80 

68.0  -0.9 

19.80    .38 

8.8    0.9 

84.11     .33 

S1.6    1.5 

51.50    .36 

7.9    1.1 

18.7 

7.78 

.80 

58.8  40.5 

80.17     .38 

8.8  -0.3 

84.43    .31 

58.9    1.3 

6\M     .35 

1 
7.8  -0.5 

88.7 

8.60 

.70 

59.0    1.9 

89.51     .33 

8.8  +0.3 

84.73    .99 

54.1     1.1 

58.80    .33 

6.9  +0.1 

Mar.  10.7 

9.34 

.70 

60.5    1.7 

80.83    .30 

8.9    0.9 

85.01    .97 

55.4     6.9 

58.68    .31 

7.3    0.7 

20.6 

V^a'O 

.58 

68.5    SlJt 

81.11     .96 

10.0    1.4 

85.87    .94 

55.8    6.6 

58.81    .97 

8.8    IM 

30.6 

10.50 

.40 

64.9    9.0 

81.35    .aa 

11.7     1.8 

85.60    .99 

56.3    0.4 

53.06    .94 

9.7    1.6 

Apr.    9.6 

10.89 

.» 

67.7    9.9 

81.55    .18 

13.7    9.9 

85.70    .19 

66.6  -0.9 

53.88    .90 

11.5    t.0 

19.5 

11.14 

.17 

70.7    8.1 

81.71     .13 

16.0    9.4 

85.87    .16 

56.7    0.0 

53.46    .16 

13.7     9.3 

89.5 

11.84 -f. 03 

73.9    3.9 

81.88    .00 

18.5     9.6 

86.08    .13 

56.7  +0.1 

53.60    .19 

16.1      9.5 

May    9.5 

11.80- 

-.11 

77.0    8.1 

8K89    .05 

91.1     9.6 

86.14    .11 

56.6    0.3 

53.70    .06 

18.6    9.6 

19.5 

11.03 

.M 

60.1    8.0 

81.91  +.01 

63.7    9.6 

86.83    .06 

56.8    0.4 

53.75  +.04 

81.8     9.6 

89.4 

10.78 

.3T 

88.0     9.7 

2r:90-.o3 

86.8    9.5 

86.89    .05 

55.8    0.4 

53.77    .00 

83.8    9.5 

June    8.4 

10.30 

.48 

85.4    9.4 

81.86    .07 

88.6    9.3 

86.38  +.08 

55.3    0.5 

53.75  -.04 

86.8    9.4 

18.4 

9.77 

.57 

87.6    9.0 

81.76    .11 

30.7     9.0 

86.38  -.01 

54.9    0.5 

53.69    .08 

88.5  9.1 ; 

88.4 

9.16 

.05 

89.3    1.5 

81.64    .14 

38.6    1.7 

86.30    .04 

54.4    0.5 

53.60    .11 

30.5    1.8! 

1 

July    8.3 

•  8.47 

.?a 

00.6    1.0 

81.49    .16 

34.1     1.3 

86.84    .07 

53.9    6.5 

53.47    .14 

38.F    1.6; 

18.3 

7.73 

.70 

91.3  +0.5 

81.38    .10 

35.8    0.9 

86.16    .06 

53.4    0.5 

• 

53.38    .17 

83.5    1.2 

1 

88.3 

6.95 

.79 

91.6    0.0 

81.18    .90 

35.9    0.5 

86.06    .11 

58.9    0.5 

53.14    .19 

84.4    0.8  < 

Aug.   7.8 

6.15 

.80 

01.8  -0.0 

80.91    .99 

36.8  +0.1 

85.94    .13 

58.4    0.4 

58.94    .90 

35.0  +0.3 1 

17.9 

5.85 

.80 

00.4    1.1 

80.69    .39 

36.0  -0.4 

85.81    .14 

58.0    0.4 

58.73    .91 

35.1  -0.1 

87.8 

4.56 

.77 

80.1     1.0 

80.47    .99 

35.4    0.8 

85.67    .14 

51.7    0.4 

58.58    .99 

34.8    0.5 

Sept.   6.8 

3;88 

.79 

87.3    9.1 

80.86    .91 

84.4    1.3 

85.53    .13 

51.8     6.3 

58.31    .91 

94.1     1.0 

16.1 

3.18 

.00 

85.0    9.5 

80.06    .19 

38.9    1.7 

85.41    .19 

51.1     0.9 

58.10    .19 

38.9    1.4 

86.1 

8.51 

.58 

82.3    9.9 

19.89    .16 

31.0    9.1 

85.30    .10 

51.0  +0.1 

51-.98    .17 

^1.3     1.8 

Oct.     6.1 

1.98 

.47 

79.8    3.9 

19.75    .19 

88.8    9.4 

85.88    .06 

51.0  -O.l 

51.77    .13 

•  89.4    9^9 

1^.1 

1.57 

.35 

75.8    9.5 

19.66    .07 

86.8    9.8 

85.18  -.09 

51.8    0.3 

51.66    .09 

9^.0     9.5 

se.o 

1.88 

.92 

78.8    8.7 

10.61  -.oJ 

83.3    8.0 

85.18 +.06 

51.5    0.5 

51.50  -.04 

94.4    9.8 

Nor.    6.0 

1,13- 

-.06 

68.4    3.9 

19.68 +.04 

80.8     3.3 

85.88    .07 

58.1    0.7 

51 .58 +.09 

91.4      8.1; 

15.0 

1.13 -f. 06 

64.5    3.9 

19.69    .10 

16.8     3.4 

85.38    .19 

58.9  *6.9 

51.63    .07 

18.3    3.2; 

84.9 

1.86 

.ad 

60.7    3.8 

19.88    .16 

13.4     3.5 

85.47    .17 

53.8    1.1 

51.73    .13 

15.0     3.3 

1 

Dec.    4.9 

1.59 

.38 

56.9    3.0 

80.01    .99 

10.0     3.4 

85.66    .99 

55.0    1.3 

51.88    .10 

1 

11.6     3.4 

1 

14.9 

8.04 

.58 

53.4    3.4 

80.86    .97 

6.6    8.3 

85.90    .96 

56.4    1.5 

58.10    .94 

8.3     3.3 

84.9 

3.68 

.64 

50.3    3.0 

80.55    .31 

3.4    3.0 

86.17    .99 

57.9    1.6 

58.36    .98 

5.1     3.1 

S4.8 

3.38  +.76 

47.6  -9.4 

80.88  +.35 

0.6  -9.7 

86.48  +.39 

69.6  -1.7 

58.67  +.39 

8.8  -9.8 
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APPAEENT  PLACES  FOR  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

*y»  Ursae  Minoris. 

a  CoronsB  Borealis. 

a  Serpentis. 

e  Serpentis. 

Mean 
Solar 
Date. 

1 

Bight 
Asceneioii. 

Declination 
K<yrth. 

Right 
Aaoeoflioo. 

Declination 
Nwrth. 

Right 
Aeoenaion. 

Declination 
NwrtK. 

Right 
Aseenaion. 

DecUnaUoD 
North. 

1 

h     m 

15  20 

+72  15 

h     m 

15  29 

O           i 

+27     7 

h     m 

15  38 

O           / 

+6  48 

h     ni 

15  44 

O           /  I 

+4  50 

• 

(Dee.  30.9) 

54.38  +.56 

55.V  -3.0 

28.23  +.98 

32.'l  -9.8 

a 
11.96 +.98 

39.9-9.9 

a 
40.49  +.97 

47.5  -9.1 1 

Jan.     9.8 

54.99 

.66 

53.0    3.5 

28.53    .31 

29.5    9.5 

12.25    .30 

37.8 

9.1 

40.78    .30 

45.4    9.0 

19.8 

55.69 

.73 

50.8    1.9 

28.85    .33 

27.1     9.9 

12.56    .39 

35.8 

1.9 

41.09    .31 

43.5    1.9 1 

29.8 

56.44 

.77 

49.2    1.3 

29.19    .34 

25.2    1.8 

12.88    .39 

34.0 

1.7 

41.40    .39 

41.7    1.6 

Feb.    8.8 

57.21 

.78 

48.2  H).6- 

29.53    .34 

23.7    1.3 

13.20    .39 

32.5 

1.4 

41.72    .39 

40.2    1.4 

18.7 

57.99 

.76 

48.0  +0.1 

29.86    .33 

22.7    0.8 

13.52    .31 

31.3 

1.0 

42.04     .31 

39.0    1.1 

28.7 

58.74 

.73 

48.4    0.8 

30.18    .31 

22.2  -0.9 

13.82    .30 

30.4 

0.7 

42.34    .30 

36.1    0.7 : 

Mar.  10.7 

59.43 

.66 

49.5    1.4 

30.48    sa 

22.2  +0.3 

14.11     .98 

29.9 

-0.3 

42.64    .98 

37.6  -0.4 

20.6 

60.06 

.58 

51.2    1.9 

30.76    .96 

22.7    0.8 

14.37     .96 

29.8 

+0.1 

42.91     .96 

37.4    0.0 

30.6 

60.59 

.48 

53.4    9.4 

31.00     .93 

23.7    1.9 

14.62    Je3 

30.0 

0.4 

43.15    sa 

37.5  -H).3 

Apr.    9.6 

61.01 

.37 

56.0    9.8 

31.22    .30 

25.1     1.6 

14.83    .90 

30.5 

0.7 

43.37    .91 

38.0    0  6 

19.6 

61 .32 

.35 

58.9    3.0 

31.40    .17 

26.9    1.9 

15.02    .18 

31.3 

0.9 

43.57     .18 

38.7    0.8 

29.5 

61.51 

.13 

62.0    3.9 

31.55    .13 

28.9    9.1 

15.19    .15 

32.3 

1.1 

43.74    .16 

39.6    1.0 

May    9.5 

61.58 +.01 

65.2    3.3 

31.66    .10 

31.0    9.9 

15.32    .19 

33.5 

1.9 

43.88    .13 

40.6    1.S 

19.5 

61.52  - 

-.11 

68.3    3.1 

31.74    .06 

33.2    9.9 

15.43    .09 

34.8 

1.3 

43.99    .10 

41.8    1.9, 

1 

29.5 

61.35 

.33 

71.4    9.9 

31.79  +.03 

35.5    9.9 

15.50    .06 

36.1 

1.3 

44.07    .07 

43.1    Ui 

June    8.4 

61.07 

.33 

74.2    9.7 

31.80 -.01 

37.6    9.1 

15.54  +.03 

37.4 

1.3 

44.13  +.04 

44.3    1.S, 

18.4 

60.69 

.43 

76.7    9.3 

31.78    .04 

39.6    1.9 

15.56    .00 

38.7 

1.3 

44.15    .00 

45.6    1.9 

28.4 

60.22 

.51 

78.8    1.9 

31.72    .07 

41.5    1.7 

15.54  -.03 

39.9 

1.9 

44.13  -.03 

46.7    1.1 

July    8.3 

59.68 

.58 

80.5    1.5 

31.63    .10 

43.1     1.5 

15.49    .06 

41.0 

1.0 

44.09    .06 

47.8    1.0 

18.3 

59.07 

.64 

81.7    1.0 

31.52    .13 

44.4     1.9 

15.41     .09 

42.0 

0.9 

44.02    .06 

48.7    6.8! 

28.3 

58.41 

.68 

82.4  +0.5 

31.38    .15 

45.3    0.8 

15.31    .11 

42.8 

0.7 

43.93    .11 

49.5    6.7 

Aug.   7.3 

57.72 

.70 

82.6  -0.1 

31.22    .17 

46.0    0.5 

15.19    .19 

43.4 

0.5 

43.81     .13 

50.1    0.5 

17.2 

57.01 

.71 

82.2    0.6 

31.05    .18 

46.3  +0.1 

15.06    .14 

43.8 

0.3 

43.67    .14 

50.6    0.4 

27.2 

56.31 

.70 

81.4     1.1 

30.87    .18 

46.3  -0.3 

14.91     .15 

44.1 

■H).l 

43.52    .15 

50.8+0.2 

Sept.  6.2 

55.62 

.68 

80.0    1.6 

30.69    .18 

45.8    0.6 

14.76    .15 

44.1  -0.1 

43.37    .15 

60.9    0.0 

16.2 

54.96 

.63 

78.2    9.1 

30.52    .17 

45.0    1.0 

14.61    .14 

43.9 

0.3 

43.23    .14 

50.8-0  J 

26.1 

54.36 

.57 

75.8    9.5 

30.36    .14 

43.9    1.3 

14.48    .19 

43.4 

0.5 

43.09    .19 

50.4    0.5 

Oct.     6.1 

53.83 

.49 

73.1     9.9 

30.26    .11 

42.4     1.7 

14.38    .09 

42.8 

0.8 

42.99    .09 

49.8    0.7 

16.1 

53.39 

.39 

70.0     8.3 

30.14    .06 

40.5    9.0 

14.30    .06 

41.9 

1.0 

42.91    .06 

49.0    0.9 

26.0 

53.05 

.36 

66.6    3.5 

30.08  -.03 

38.3    9.3 

14.27  -.01 

40.7 

1.3 

42.87  -.09 

48.0    1.1 

Nov.    5.0 

52.83 

.16 

63.0    3.7 

30.08  +.09 

35.9    9.6 

14.27  +.03 

39.3 

1.5 

42.87  +.03 

46.6    1.4 

15.0 

52.74  . 

-.03 

59.2    3.8 

30.12    .07 

33.2    9.8 

14.33    .06 

37.7 

1.7 

42.93    .08 

45.3    1.6 

25.0 

52.78  +.11 

55.3    3.8 

30.22    .13 

30.3    3.0 

14.44    .13 

35.9 

1.9 

43.03    .13 

43.6    1.8 

1 

Dec.    4.9 

52.96 

.35 

51 .5     3.7 

30.37    .18 

27.3    3.0 

14.59    .18 

a3.9 

9.1 

43.18    .17 

1 
41.7    9.0; 

14.9 

53.28 

.38 

47.9    3.5 

30.58    .33 

24.3    3.0 

14.80    .99 

31.7 

9.9 

43.37    jsa, 

39.7    9.0: 

24.9 

53.72 

.50 

44.5    3.9 

30.82    .37 

21.4    9.9 

15.04    .96 

29.6 

9.9 

43.61     .96 

37.6    9.1 

34.9 

54.27  +.60 

41.5  Hl.8 

31.11 +.30 

18.6  -9.7 

15.31  +.38 

27.4 

-9.1 

43.88  +.991 

35.5  -9.1 . 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•CUrsffi 

Mlinoria. 

e  CoronsB  Borealia. 

6 

Scorpii. 

^1  Scorpii. 

Mean 
Solar 
Date. 

Bight 
Aacenaion. 

DecIinatSon 
North. 

Bight 
Ascenaion. 

Declination 
Nitrth. 

Bight 
Aacenaion. 

Declination 
South. 

Bight 
Ascenaion. 

Declination 
S<nith. 

h     m 

15  48 

+78      9 

h     m 

15  52 

+27  13 

h     m 

15  53 

o 

-22 

16 

h     m 

15  58 

-19  28 

(Dec.  30.9) 

8 

25.66  +.68 

57.3  -3.1 

8 

29.10  +.97 

62.5  -2.8 

8 

2.89  +.30 

14.2  -0.9 

8 

16.33  +.29 

6.4  -1.0 

Jan.    9.8 

26.41     .83 

54.4    S.7 

29.38    .30 

49.8    3.6 

3.20 

.33 

15.1 

1.0 

16.64 

.33 

7.5     1.1 

19.8 

27.31     .95 

52.0    9.1 

29.69    .39 

47.4    2.3 

3.54 

.34 

16.1 

1.1 

16.96 

.34 

8.6    1.1 

29.8 

28.31  1.04 

50.2    1.5 

30.02    .33 

45.3    1.9 

3.88 

.35 

17.2 

1.1 

17.30 

.34 

9.7    1.9 

Feb.    8.8 

29.38  1.09 

49.0    0.9 

30.35    .33 

43.7    1.4 

4.23 

.36 

18.4 

1.9 

17.65 

.34 

10.9    1.9 

18.7 

30.49  i.io 

48.5  -0.S 

30.69    .33 

42.5    0.9 

4.58 

.34 

19.5 

1.2 

17.99 

.34 

12.0    1.1 

28.7 

31.58  1.07 

48.6  -H).5 

31.01     .33 

41.9  -0.4 

4.92 

.33 

20.7 

1.1 

18.32 

.33 

13.1     1.0 

Mar.  J0.7 

32.62  1.00 

49.4     1.1 

31.32    .30 

41.9+0.2 

5.24 

.31 

21.7 

1.0 

18.64 

.31 

14.1     0.9 

20.7 

33.57    .90 

50.9    1.7 

31.61    .98 

42.3    0.7 

5.54 

.39 

22.7 

0.9 

18.93 

.29 

14.9    0.8 

30.6 

34.41    .77 

52.8    9.2 

31.87    .95 

43.2    1.1 

5.82 

.27 

23.5 

0.8 

19.21 

.97 

15.6    0.7 

Apr.    9.6 

35.10    .6] 

55.3    2.6 

32.11     .33 

44.5    1.5 

6.07 

.24 

24.2 

0.7 

19.47 

.24 

16.2    0.5 

19.6 

35.63    .44 

58.0    9.9 

32.31    .19 

46.3    1.9 

6.30 

.29 

24.9 

0.6 

19.70 

.23 

16.7    0.4 

29.6 

35.98    .96 

01.1     3.1 

32.48    .16 

48.3    2.1 

6.51 

.19 

25.4 

0.5 

19.90 

.19 

17.0     0.3 

May    9.5 

36.15  +.08 

64.3     3.3 

32.62    .19 

50.4    2.2 

6.68 

.16 

25.9 

0.4 

20.07 

.16 

17.3    0.2 

19.5 

36.14  -.11 

67.5     3.2 

32.72    .09 

52.7    2.3 

6.82 

.13 

26.2 

0.3 

20.22 

.13 

17.5    0.2 

29.5 

35.94    .29 

70.0    3.J 

32.79    .05 

55.0    2.3 

6.93 

.09 

26.5 

0.3 

20.33 

.10 

17.6  -0.1 

June    8.4 

35.57    .46 

73.6    2.8 

32.82  +.01 

57.3    2.2 

7.01 

.06 

26.7 

0.3 

20.42 

.06 

17.6    0.0 

18.4 

35.03    .61 

76.2    2.5 

32  82  -.09 

59.5    2.1 

7.06  +.03 

26.9 

0.1 

20.46  +.03 

17.7    0.0. 

28.4 

34.35    .75 

78.6    2J8 

32.78    .06 

61.5    1.9 

7.06- 

-.01 

27.0  -0.1 

20.47- 

-.01 

17.6  +0.1 

July    8.4 

33.54    .87 

80.5    1.7 

32.70    .09 

63.2    1.6 

7.04 

.04 

27.0 

0.0 

20.45 

.04 

17.6    0.1 

18.3 

32.62    .97 

82.0    1.3 

32.60    .19 

64.7     1.3 

6.97 

.08 

27.0  +0.1 

20.39 

.07 

17.4    0.2 

28.3 

31.62  1.04 

83.1    0.8 

32.47    .15 

65.9    1.0 

6.88 

.11 

26.9 

0.1 

20.30 

.10 

17.2    0.3 

Aug.    7.3 

30.55  1.09 

83.6  +0.3 

32.31    .17 

66.7    0.7 

6.76 

.13 

26.7 

0.9 

20.19 

.13 

17.0     0.3 ! 

1 

17.3 

29.44  1.13 

83.6  -0.3 

32.14    .18 

67.2  +0.3 

6.62 

.15 

26.5 

0.3 

20.05 

.15 

16.7    0.3 ! 

27.2 

28.31  1.19 

83.1    0.8 

31.95    .19 

67.3  -0.1 

6.47 

.16 

26.1 

0.4 

19.90 

.16 

16.4    0.4 . 

Sept.  6.2 

27.19  1.10 

82.0    1.3 

31.76    .19 

67.1     0.4 

6.31 

.16 

25.7 

0.4 

19.75 

.16 

16.0     0.4 

16.2 

26.12  1.05 

80.5    1.8 

31.58    .18 

66.5    0.8 

6.16 

.15 

25.2 

0.5 

19.59 

.15 

15.6    0.4 

26.1 

25.10    .96 

78.5    2.2 

31.41    .16 

65.5    1.9 

6.02 

.13 

24.7 

0.5 

19.45 

.13 

15.2    0.4 

Oct.    6.1 

24.17    .87 

76.1     2.7 

31.26    .13 

64.1    1.5 

5.90 

.10 

24.2 

0.5 

19.34 

.10 

14.8    0.4 

16.1 

23.36    .74 

73.2    3.0 

31.14    .10 

62.4    1.9 

5.82 

.06 

23.7 

0.4 

19.26 

.06 

14.5    0.3 

26.1 

22.70    .59 

70.1     3.3 

31.06    .06 

60.4    2.2 

5.78. 

-.02 

23.3 

0.3 

19.21  - 

-.02 

14.3    0.2 

Nor.   5.0 

22.19    .49 

66.6    3.6 

31.03  -.01 

58.0    2.5 

5.79  +.04 

23.1 

0.2 

19.22  +.03 

14.2 +  P.1 

15.0 

21.86    .3^ 

63.0    3.7 

31 .05 +.05 

55.4    2.7 

5.86 

.09 

22.9  +0.1 

19.27 

.08 

14.1  M).l 

25.0 

21.73 -.03 

59.2    3.8 

31.13    .10 

52.6    2.9 

5.97 

.14 

22.9 

-0.1 

19.38 

.14 

14.3    0.3 

Dec.    4.9 

21 .80 +.17 

55.5    3.7 

31.25    .15 

49.6    3.0 

6.14 

.19 

23.2 

0.3 

19.54 

.19 

14.7    0.5 

14.9 

22.08    .37 

51.8     3.6 

31.43    .90 

46.7    3.0 

6.36 

.94 

23.6 

0.5 

19.75 

.33 

15.3    0.7 

24.9 

22.55    .56 

48.4     3.3 

31.65    .94 

43.7    2.9 

6.62 

.28 

24.2 

0.7 

20.00 

.97 

16.0    0.8 

1 

34.9 

23.20  +.74 

45.3  -9.9 

31.92  +.3S 

40.9  -9l7 

1    6.92  +.33 

25.0  -0.9 

20.29  +.30 

16.9-1.0. 
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APPARENT  PTiAOFuS  FOR  THE  TIPPER  TRANSIT  AT  WASHINGTON. 

• 

'^Groombridge  2320. 

6  Ophiuchi. 

r 

Herculis.   . 

a  Scorpil. 
(Antares.) 

Hean 
Solar 
Date. 

• 

\ 

II 

1 

Bight 
ABcenaion. 

Declliiation 
North. 

Bight 
Aaceuaion. 

DooUnatiini 
South. 

Bight 
AAcenaion. 

Deelinafioii 
North. 

Bight 

Dedination 

h 

16 

m 

5 

+68 

1 
7 

h 

16 

m 

7 

0       / 

-3  22 

h     m. 

16  16 

+46  35 

h     m 

16  21 

0      '  1 

-26    9 

(Dec.  30.9) 

B 

57.19 +.39 

43.0  ■ 

-3.3 

s 
53.26  +.37 

41.7-1.6 

8 

1.34  +.37 

67.7-3.3 

51 .10 +.29 

29.9  -0.4 

Jan.     9.9 

57.63 

.48 

39.9 

3.9 

53.54 

.39 

43.3    1.7 

1.63 

.33 

64.5    3.0 

51.41 

.33 

30.4    0.6 

19.8 

58.15 

.55 

37.2 

8.4 

53.84 

.31 

45.0     1.6 

1.97 

.35 

61.7    8.6 

51.74 

.34!   31.1     0.7, 

29.8 

58.73 

.00 

35.0 

1.9 

54.15 

.33 

46.5    1.5 

2.33 

.38 

59.4    8.1 

52.06 

.35    31.9     0.8 

Feb.    8.8 

59.35 

.63 

33.5 

IJH 

54.47 

.38 

47.9    1.3 

2.71 

.39 

57.6    1.5 

52.44 

.36 

38.7    0.9 

1 

18.8 

59.99 

.64 

32.6 

-0.5 

54.79 

.39 

49.1     1.1 

3.10 

.39 

56.4    0.9 

52.79 

.35 

33.6    0.9 

28.7 

60.63 

.63 

32.4  +0.3 

55.10 

.31 

50.0    0.8 

3.49 

.38 

55.9  -0.3 

53.14 

.35    34.5    0.9 

Mar.  10.7 

61.24 

.60 

32.9 

0.8 

55.40 

.89 

50.7    0.5 

3.87 

.37 

56.0  +0.4 

53.48 

.38    35.4     0.8 
.38    36.2    0.8 

20.7 

61.82 

.55 

34.0 

t.4 

55.68 

.87 

51.1  -0.3 

4.23 

.34 

56.7    1.0 

53.81 

30.7 

62  34 

.48 

35.7 

8.0 

55.95 

.35 

51.2    0.0 

4.55 

.31 

58.0    1.6 

54.12 

.30 

37.0    0.7 

Apr.    9.6 

62.79 

.41 

38.0 

3.5 

56.19 

.83 

51.1  +0.8 

4.85 

.38 

59.8    8.0 

54.40 

.97 

37.7    0.7 

J  9.6 

63.16 

.38 

40.6 

8.8 

56.41 

.31 

50.8    0.4 

5.10 

.83 

62.0    8.4 

54.66 

.85 

38.3    0.6 

29.6 

63.43 

.33 

43.6 

3.1 

66  60 

.18 

50.2    0.6 

5.31 

.19 

64.6    8.7 

54.90 

.98 

38.9    0.5 

May    9.5 

63.61 

.13 

46.7 

3.8 

56.77 

.15 

49.5    0.7 

5.48 

.14 

67.4    8.9 

55.11 

.19 

39.4    0.5 

19.5 

63.70  +.04 

50.0 

3.3 

56.91 

.13 

• 

48.7    0.8 

5.60 

.00 

70.4    3.0 

55.29 

.16 

39.9    0J>' 

29.5 

63.68  - 

-.06 

53.2 

3.3 

57.02 

.09 

47.9    0.9 

5.66  +.04 

73.4    3.0 

55.43 

.13 

40.3    0.4 

June   8.5 

63.57 

.16 

56.3 

3.0 

57.10 

.06 

47.0    0.9 

5.68- 

-.01 

76.4     8.9 

55.54 

.00 

40.7    0.4  i 

18.4 

63.37 

.35 

59.3 

8.8 

57.14  +.03 

46.1    0.9 

5.65 

.06 

79.2    3.7 

55.61 

.05 

41.1     0.3 1 

28.4 

63.08 

.33 

61.9 

8.5 

57.15 

.00 

45.3    0.8 

5.57 

.10 

81.8    9.5 

55.65  +.01 

41.4    0.3 

July    8.4 

62.72 

.40 

64.1 

3.1 

57.13- 

-.04 

44.5    0.8 

5.45 

.IS 

84.1     9.1 

55.64- 

-.03 

41.6    0.9 

18.4 

62.29 

.46 

.  66.0 

1.6 

57.08 

.07 

43.8    0.7 

5.28 

.18 

86.0    1.8 

55.60 

06 

41.8    0.1 

28.3 

61.80 

.51 

67.4 

1.8 

57.00 

.10 

43.1     0.6 

5.08 

.83 

87.6    1.4 

55.52 

.10 

41.9-0.1 

Aug.   7.3 

61.26 

.56 

68.3 

0.7 

56.89 

.13 

42.6    0.5 

•  4.85 

.35 

88.8    0.9 

55.40 

.13 

41.9    0.0 

17.3 

60.69 

.58 

68.7  +0.1 

56.76 

.14 

42.1    0.4 

4.59 

.37 

89.5  +0.5 

55.27 

.15 

41.8 +«.« 

27.2 

60.10 

.(lO 

68.6  -0.4 

56.62- 

.15 

41.8    0.3 

4.31 

.38 

89.7    0.0 

55.11 

.16 

41.6    0.3 

Sept.  6.2 

59.51 

.60 

67.9 

0.9 

56.47 

.15 

41.6  +0.3 

4.03 

.39 

89.4  -0.5 

54.94 

.17 

41.3    0  4 

1 

16.2 

00.S70 

.57 

66.8 

1.4 

56.32 

.15 

41.5    0.0 

3.75 

.88 

88.7    1.0 

54.77 

.16 

40.9    0.5 

26.2 

Oo.uo 

.53 

65.1 

1.9 

56.18 

.13 

41.6  -0.1 

3.48 

.36 

87.5    h5 

54.62 

.15 

40.4    OJi 

Oct.     6.1 

57.87 

.48 

63.0 

3.4 

56.06 

.11 

41.8    0.3 

3.23 

.33 

85.8    1.9 

54.48 

.13 

39.9    0.6 

16.1 

57.42 

.41 

60.4 

8.8 

55.97 

.07 

42.2    0.5 

3.02 

.19 

83.7    8.3 

54.37 

.00 

39.3    0.6' 

26.1 

57.06 

.33 

57.5 

3.1 

55.91- 

-.03 

42.7    0.7 

2.86 

.14 

81.2     9.7 

54.31  - 

-.04 

^.8     0.5 

Nov.   5.0 

56.78 

.33 

54.2 

3.4 

55.90  +.01 

43.5    0.9 

2.74 

.08 

78.3    3.0 

54.29  +.01 

38.2    0.5 

15.0 

56.60 

.13 

50.6 

3.7 

55.93 

.00 

44.5    1.1 

2.69- 

-.08 

75.2    3.3 

54.32 

.06 

37.8    0.4 

25.0 

56.53- 

-.01 

46  9 

3.8 

56.02 

.11 

45.6    1.3 

2.70  +.04 

71.8     3.5 

54.41 

.13 

37.5  -H>ja 

Dec.    5.0 

56.58 +.11 

43.1 

3.8 

56.15 

.16 

46.D    1.4 

2.78 

.11 

68.3    3.6 

54.55 

.17 

37.4    0.0 

14.9 

56.74 

.39 

39.4 

3.7 

56.34 

.30 

48.4     1.5 

2.92 

.17 

64.8    3.5 

54.75 

.93 

37.5  -0.1 

24.9 

57.02 

.33 

35.8 

3.5 

56.56 

.34 

50.0    1.6 

3.13 

.33 

61.3    3.4 

54.99 

.96 

37.7    0.3 

34.9 

57.40  +.43 

32.5 

-3.3 

56.82  +.37 

51.7  -1.7 

3.39  +.99 

58.0  -3.9 

55.27  +.30 

38.1-0.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ff  Draconis. 

*A  Draconis. 

^Ophiuchi. 

*aTriangali  Australis. 

Mean 
Solar 
Date. 

1 

■ 

Bight 
Aflcensiou. 

DeoUnatioii 
North. 

Bight. 
Aseeuaiaii. 

DeoUnatioD 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascenaion. 

Declination 
South. 

h     m 

16  22 

o 

+61 

47 

h     m 

16  28 

+69 

1 

h     m 

16  30 

o 

-10 

19 

h     m 

16  35 

-68  47 

(Dec.  30.9) 

-    n 
17.91  +.31 

15.6 

-3.5 

8 

11.30 +.35 

44.0 

-3.5 

8 

22.34 +JM 

5.0 

-1.3 

8 

36.45  +.57 

54.7  +13 

Jan.     9.9 

18.2G 

.38 

12.3 

3.1 

11.70 

.45 

40.7 

3.1 

22.62 

.98 

6.3 

1.3 

37.06 

.66 

53.0    1.4 

19.8 

18.67 

.44 

9.4 

8.6 

12.19 

.53 

.37.8 

9.6 

22.91 

.30 

7.6 

1.3 

37.75 

.79 

51.8    1.0 

29,8 

19.13 

.48 

7.1 

9.1 

12.75 

.59 

35.4 

9.1 

23.22 

.39 

8.8 

1.9 

38.49 

.76 

5J.0    0.6 

Feb.    8.8 

19.63 

.51 

5.3 

1.5 

13.37 

.64 

33.7 

1.5 

23.54 

.39 

10.0 

1.1 

39.27 

.79 

50.6  -1^.9 

18.8 

20.15 

jsa 

4.2 

0.8 

14.02 

.66 

32.5 

0.8 

23.87 

.39 

11.1 

1.0 

40.07 

.80 

50.7  -0.9 

88.7 

20.68 

M 

3.7 

-0.1 

14.68 

.66 

32.0 

-0.1 

24.18 

.39 

11.9 

0.8 

40.86 

.79 

51.1     0.6 

Mar.  10.7 

21.18 

M 

3.9  +0.5 

15.33 

.64 

32.3  +0.6 

24.50 

.31 

12.6 

0.6 

41.65 

.77 

51.9    1.0 

20.7 

21.67 

.47 

4.8 

1.9 

15.95 

.60 

33.1 

1.9 

24.80 

.99 

13.1 

0.4 

42.41 

.74 

53.1     1.3 

30.7 

22.11 

.49 

6.3 

1.8 

16.52 

.54 

34.6 

1.8 

25.08 

.97 

.  13.3  -0.9 

43.13 

.70 

54.6    1.7 

Apr.    9.6 

22.51 

.36 

8.3 

9.3 

17.02 

.47 

36.7 

9.3 

25.34 

.95 

13.4 

0.0 

43.80 

.65 

56.4     \Jd 

19.6 

22.84 

.30 

10.8 

9.7 

17.45 

.38 

30.2 

9.7 

25.58 

.93 

13.3  +0.9  { 

44.41 

.58 

58.4    9.9 

29.6 

23.11 

.93 

13.6 

3.0 

17.78 

JW 

42.0 

3.0 

25.80 

.91 

13.0 

0.3 

44.96 

.51 

60.7    9.4 

May    9.5 

23.31 

.16 

16.7 

3.9 

18.02 

.19 

45.1 

3.9 

26.00 

.18 

12.6 

0.4 

45.44 

.43 

63.1     9.5 

19.5 

23.43 

.08 

19.9 

3.9 

18.16  +.09 

48.4 

3.3 

26.17 

.15 

12.1 

0.5 

45.83 

.35 

65.6    9.6 

29.5 

23.47  +.01 

23.1 

3.9 

18.19- 

-.09 

51.7 

3.3 

26.30 

.19 

11.6 

0.6 

46.13 

ja 

68.2    9.6 

Jaoe   8.5 

23.45- 

-.07 

26.3 

3.1 

18.13 

.19 

54.9 

3.9 

26.41 

.09 

11.0 

0.6 

46.33 

.16 

70.8    9.6 

18.4 

23.34 

.14 

29.4 

9.9 

17.96 

.91 

.58.0 

3.0 

.26.48 

.05 

10.5 

0.6 

46.44  +.06 

73.4    9.5 

28.4 

23.17 

.90 

32.1 

9.6 

17.70 

.30 

60.8 

9.7 

26.51  +.09 

9.9 

0.5 

46.45  - 

-.04 

75.8    9.3 

Jnly    8.4 

22.94 

.97 

34.6 

9.3 

17.35 

.39 

63.3 

9.3 

26.51- 

-.09 

9.4 

0.5 

46.35 

.14 

78.0    9.1 

ia4 

22.64 

.39 

36.7 

1.9 

16.93 

'.46 

65.4 

1.9 

26.47 

.05 

8.9 

0.5 

46.16 

.93 

80.0    1.8 

28.3 

22.29 

.37 

38.3 

1.4 

16.44 

.59 

67.1 

1.5 

26.41 

.09 

8.5 

0.4 

45  89 

.39 

81.7    1.5 

Aug.  7.3 

21.90 

.41 

39.5 

1.0 

15.89 

.67 

68.3 

1.0 

26.31 

.11 

8.1 

0.4 

45.54 

.39 

83.0    1.1 

17.3 

21.47 

.44 

40.2  +0.5 

15.30 

.61 

69.1  +0.5 

26.18 

.13 

7.7 

0.3 

45.12 

.44 

83.9    0.7 

27.2 

21.03 

.45 

40.4- 

-0.1 

14.68 

.63 

69.3  -0.1 

26.04 

» 

.15 

7.4 

0.3 

44.66 

.48 

84.3  -0.9 

Sept.  6.2 

20.57 

.46 

40.1 

0.6 

14.05 

.63 

69.0 

0.6 

25.89 

.16 

7.1 

0.9 

44.17 

.49 

84.2  -H).3 

16.2 

20.12 

.45 

39.2 

1.1 

13.42 

.69 

68.1 

1.1 

25.73 

.16 

6.9 

0.9 

43.68 

.48 

83.7    0.8 

26.2 

19.69 

.'€2 

37.9 

1.6 

12.82 

.59 

66.8 

1.6 

25.58 

.14 

6.8  -H).l  1 

43.22 

.45 

82.7    1.9 

Oct.     6.1 

19.28 

.38 

36.0 

9.1 

12.25 

.54 

65.0 

9.1 

25.45 

.19 

6.8 

0.0 

42.80 

.39 

81.2    1.7 

16.1 

18.93 

.33 

33.7 

9.5 

U.74 

.48 

62.7 

9.5 

25.34 

.09 

6.8  -0.1 

42.45 

.31 

79.4    9.0 

9St 

18.63 

jsrr 

31.0 

9.9 

11.30 

.40 

60.0 

9.9 

25,27- 

-.05 

7.0 

0.3 

42.19 ' 

.91 

77.3    9.3 

Nov.    5.1 

18.40 

.19 

27.9 

3.9 

10.95 

.30 

56.9 

3.3 

25.25 

.00 

7.4 

0.4 

42.04- 

-.09 

74.9    9.5 

15.0 

18.25 

.10 

24.6 

3.5 

10.70 

.19 

53.5 

3.5 

25.27  +.05 

7.9 

06 

42.00  +.03 

72.3    9.6 

25.0 

18.19  - 

-.01 

21.0 

3.7 

10.56- 

-.06 

49.9 

3.7 

25.34 

.00 

8.6 

0.7 

42.10 

.16 

69.8    9.6 

Dec.    5.0 

18.22  +.08 

17.2 

3.8 

10.55  +.04 

46.1 

3.8 

25^46 

.14 

9.4 

0.9 

42.32 

.99 

67.2    9.5 

14.9 

18.35 

.17 

13.5 

3.7 

10.65 

.16 

42.4 

3.7 

25.62 

.19 

10.4 

1.1 

42.66 

.41 

64.8    9.3^ 

24.9 

18.56 

.96 

9.9 

3.6 

10  87 

.98 

38.7 

3.0 

25.83 

J23 

11.5 

1.9 

43.12 

.51 

62.7    9.0 

34.9 

18.86  +.34 

6.4  -3.3 

11.20 +.39 

35.3 

-8.3 

26.08  +.97 

12.7 

-1.3 

43.68  +.60 

60.8  +1.7 

20 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

. 

ti  Herculis. 

K  Ophiuchi. 

d  Herculis. 

*e  Urse  Minoris. 

Mean 
Solar 
Date. 

1 

Right 
ABcenslon. 

Declination 
North. 

Right 
AsceuBion. 

Declination 
ITorth. 

Right 
Ascension. 

Declination 
ITcrth. 

Right 
AscwMttan. 

Declination 
NorOL 

• 

h     m 

16  38 

o 

-H39 

8 

h     m 

16  51 

+9  33 

h     m 

16  57 

+83 

44 

h     in 

16  58 

+82  13 

(Dec.  3().9) 

8 

39.62  +;33 

71.3- 

-3.9 

8 

49.83  +.93 

53.7  -8.9 

8 

2.59  +.81 

37.8  -3.1 

29.42  +.50 

55.0-3.5 

Jan.     9.9 

39.87    .S8 

68.2 

3.0 

50.07 

.95 

51.6 

9.1 

2.82 

.85 

34.8 

8.9 

30.07    .79 

51.7    3.1 

19.9 

40.16    .31 

65.3 

9.6 

50.34 

.98 

49.5 

1.9 

3.09 

.88 

32.1 

8.6 

30.99  1.05 

48.7    8.7 

29.8 

40.49    .34 

62.9 

S.9 

50.62 

.30 

47.7 

1.7 

3.39 

.31 

29.7 

8.8 

32.15  lJi7 

46.3    9.S, 

Feb.    8.8 

40.83    .35 

60.9 

1.7 

50.92 

.31 

46.2 

1.4 

3.71 

.33 

27.7 

1.8 

33.51  1.44 

44.3    1.7' 

18.8 

41.18    .36 

59.6 

1.1 

51.23 

.31 

44.9 

1.1 

4.04 

.34 

26.2 

1.8 

35.01  1.55 

42.9    1.11 

28.8 

41.54    .35 

58.8  -0.5 

51.53 

.31 

44.0 

0.7 

4.38 

.34 

25.2 

0.7 

36.60  1.61 

42.1  -0.4 

Mar.  10.7 

41.89    .34 

58.6  +0.1 

51.84 

.30 

43.6  -0.3 

4.71 

33 

24.8  -0.1 

3821  1.60 

42.1  i«J 

20.7 

42.22    .33 

59.0 

0.7 

52.13 

.99 

43.5  +0.1 

5.04 

.39 

26.1 

+0.5 

39.78  l..'>3 

42.6    0.9 

30.7 

42.54    .30 

60.0 

1.3 

52.41 

.97 

43.8 

0.5 

5.35 

.30 

25.8 

1.0 

41.25  1.41 

43.8    iJi 

1 

Apr.    9.6 

42.83    .96 

61.5 

1.7 

52.68 

.96 

44.4 

0.8 

5.64 

.88 

27.1 

1.5 

42.58  1.94 

45.6    9.0 

19.6 

43.09    .94 

63.4 

9.1 

52.92 

.93 

45.4 

1.1 

5.90 

.85 

28.8 

1.9 

43.71  1.03 

47.9    3.5 

29.6 

43.31     .91 

65.7 

S.5 

53.14 

.91 

46.6 

1.4 

6.13 

.89 

30.9 

8.3 

44.62    .78 

50.5    3.8! 

May    9.6 

43.50    .17 

68.3 

8.7 

53.34 

.18 

48.1 

1.5 

6.34 

.19 

33.3 

8.5 

45.27    .58 

53.4    3.1 

19.5 

43.65    .13 

71.1 

9.8 

53.51 

.16 

49.7 

1.7 

6.50 

.15 

36.0 

8.7 

45.65  +.84 

56.6    3.9 

29.5 

43.75    .08 

74.0 

9.9 

53.65 

.19 

51.4 

1.7 

6.63 

.11 

38.7 

8.8 

45.75  -.05 

59.8    3.9^ 

June    8.5 

43.81  +.04 

76.8 

9.8 

53.76 

.09 

53.1 

1.7 

6.72 

.07 

41.4 

8.7 

45.56    .33 

63.0    3.9' 

18.5 

43.83  -.01 

79.6 

8.7 

53.83 

.05 

54.8 

1.7 

6.77  +.03 

44.1 

8.6 

45.10    .60 

66.2   3.0 

28.4 

43.80    .05 

82.2 

9.5 

53.86  +.09 

56.4 

1.6 

6.78- 

-.09 

46.7 

8.5 

44.38    .85 

69.1    S.8 

1 

July    8.4 

43.73    .09 

84.6 

8.9 

53.86- 

-.08 

57.9 

1.4 

6.74 

.06 

49.1 

8.3 

43.41  1.00 

71.7    3.5! 

1 

18.4 

43.62    .13 

86.6 

1.9 

53.82 

.06 

59.3 

1.3 

6.66 

.10 

51.2 

3.0 

42.22  1.89 

74.1    3.1 

28.3 

43.47    .17 

88.4 

1.6 

53.75 

.09 

60.4 

1.1 

6.54 

.14 

53.0 

1.7 

40.83  1.47 

76.0    1.7 

Aug.    7.3 

43.28    .90 

89.7 

1.9 

53.65 

.19 

61.4 

0.9 

6.38 

.17 

54.5 

1.3 

39.29  1.69 

77.5    1.3 

17.3 

43.07    .93 

90.7 

0.7 

53.52 

.14 

62.1 

0.6 

6.20 

.80 

55.6 

0.9 

37.61  1.73 

78.6    0.8 

27.3 

42.84    .94 

91.2  +0.3 

53.37 

.16 

62.6 

0.4 

6.00 

.83 

56.3 

0.A 

35.85  1.80 

79.2 -WJ 

Sept.  6.2 

42.60    .95 

91.3 

-0.9 

53.21 

.17 

62.9  +0.9 

5.77 

.83 

56.6  +0.1 

34.03  1.83 

79.2  -0.9 

16.2 

42.35    .94 

90.9 

0.6 

53.04 

.17 

62.9  -0.1 

5.55 

.93 

56.5  -0.3 

32.20  1.88 

78.8   0.71 

26.2 

42.11    .93 

90.1 

1.1 

52.88 

.16 

62.7 

0.4 

5.33 

.93 

55.9 

0.8 

30.39  1.78 

77.8    1.9 

Oct.     6.2 

41.89    .91 

88.8 

1.5 

52.72 

.14 

62.2 

0.6 

5.12 

.90 

54.9 

1.3 

28.66  1.68 

76.4    1.7 

16.1 

41.70    .18 

87.1 

1.9 

52.59 

.19 

61.5 

0.9 

4.93 

.17 

53.6 

1.6 

27.04  1.55 

74.5    3.1 

1 

26.1 

4i.54     .13 

85.0 

9.3 

52.49 

.08 

60.4 

1.1 

4.78 

.13 

51.8 

9.0 

25.57  1.37 

79.2   8.5I 

Nov.    5.1 

41.43    .08 

82.5 

9.7 

52.43  ■ 

-.04 

59.2 

1.4 

4.67 

.09 

49.6 

8.3 

24.30  1.16 

69.5   3.9 

1 

15.0 

41.38 -.03 

79.7 

3.0 

52.42  +.01 

57.7 

1.6 

4.60- 

-.04 

47.1 

8.7 

23.27    .91 

66.4    3.9 

25.0 

41.38 +.03 

76.6 

3.2 

52.45 

.06 

55.9 

1.8 

4.59  +.03 

44.3 

8.9 

22.50    .63 

63.1    3.4^ 

Dec.    5.0 

41.43    .09 

73.4 

3.3 

52.53 

.11 

54.0 

8.0 

4.64 

.07 

41.3 

3.1 

22.02    .sJ 

1 
59.6   3.6 

15.0 

41.55    .15 

70.1 

3.3 

52.66 

.15 

52.0 

8.1 

4.74 

.18 

38.2 

3.8 

21.85  -.01 

56.0   3.5 

24.9 

41.73    .90 

66.8 

3.3 

52.83 

.19 

49.8 

8.1 

4.89 

.18 

35.1 

3.8 

22.00  +.30 

52.5   3.5 

34.9 

41.96  +  86 

63.6 

-3.9 

53.04  +.94 

47.7  -8.1 

5.09  +.9^ 

32.0 

-3.1 

22.45  +.61 

49.1  -3J 

FIXED  STAJIS,  1877. 


307 


APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

o» 

tferculiB. 

44 

Ophiuchi. 

/?  Draconis. 

a  Ophiuchi. 

Mean 
Solar 
Date. 

lUgbt 
Aaeenaioii. 

JTortiL 

Right 
Aflcenaion. 

Deolinatlon 
South, 

Bight 
AscenaioD. 

Declination 
North, 

Bight 
Ascenaion. 

DeoUnation 
North. 

[ 

h 

17 

m 
9 

0           / 

+14  31 

h     m 

17  18 

o 

-24 

3 

h     m 

17  27 

+52  23 

h     m 

17  29 

+12  38 

(Dec.  30.9) 

1.36 +.90 

44.2 

-9.4 

50.49  +.94 

4L2  -0.9 

37.30  +.18 

20.4  -3.5 

a 
12.45  +.19 

53.5 -9JJ 

Jan.    9.9 

1.58 

JM 

41.9 

9.3 

50.74 

.97 

41.5 

0.3 

37.51 

.94 

17.0 

3.3 

12.66 

.99 

51.3    9.9 

19.9 

1.83 

JM 

39.7 

9.1 

51.02 

.30 

41.8 

0.4 

37.77 

.99 

13.8 

3.0 

12.89 

.95 

49.2    9.0 

^.9 

2.11 

J» 

37.7 

1.8 

51.33 

.39 

42.2 

0.4 

38.09 

.34 

10.9 

9.6 

13.15 

.97 

47.3    1.8 

Feb.    8.8 

1 

2.40 

.30 

36.0 

1.5 

51.66 

.33 

42.7 

0.5 

38^5 

.38 

8.6 

9.1 

13.44 

.99 

45.7    1.6 

16.8 

2.70 

.31 

34.7 

1.1 

51.99 

.34 

43.2 

0.4 

38.84 

.40 

6.7 

1.5 

13.73 

.30 

44.3    1.1 , 

1 

28.8 

3.01 

.31 

33.8 

0.7 

52.34 

.34 

43.6 

0.4 

39.24 

.41 

5.5 

0.0 

14.03 

.30 

43.4    0.7 

Mar.  J  0.7 

3.31 

.30 

33.3 

H).3 

52.68 

.34 

44.0 

0.4 

39.66 

.49 

4.9  -0.9 

14.33 

.30 

42.9  -0.3 

20.7 

3.61 

.30 

33.2  +0.9 

5.3.01 

.33 

44.3 

0.3 

40.07 

.41 

5.0  +0.4 

14.64 

.30 

42.8  +0.1 

30.7 

3.90 

.98 

33.6 

0.6 

53.34 

.39 

44.6 

0.9 

40.48 

.39 

5.8 

1.1 

14.93 

.99 

43.1    0.5 

1 
1 

Apr.    9.7 

4.18 

.97 

34.4 

1.0 

53.65 

.31 

44.8 

0.9 

40.86 

.37 

7.1 

1.6 

15.21 

.98 

43.8    QJ9 

19.6 

4.43 

J85 

35.5 

1.3 

53.95 

.99 

45.0 

0.1 

41.20 

.33 

9.0 

9.1 

15.48 

.96 

44.8    1.9 

29.6 

4.67 

ja9 

37.0 

1.6 

54.23 

.97 

45.1 

OJ 

41.52 

.99 

11.4 

9.6 

15.73 

.94 

46.2    1.5 

May    9.6 

4.88 

jao 

38.7 

1.8 

54.49 

.94 

45.2 

0.1 

41.78 

JM 

14.1 

9.9 

15.96 

Ji\ 

47.9    1.7 

19.6 

5.06 

.17 

40.6 

1.9 

54.72 

.91 

45.2 

0.1 

42.00 

.19 

17.1 

3.1 

16.16 

.19 

49.7    1.9 

29.5 

5.21 

.14 

42.5 

9.0 

54.92 

.18 

45.3 

0.1 

42.16 

.13 

20.3 

3.9 

16.33 

.16 

51.6    9.0 

June    8.5 

5.33 

.10 

44.5 

9.0 

55.08 

.15 

45.4 

0.1 

42.27 

.06 

23.6 

3.3 

16.47 

.19 

53.6    9.0 

18.5 

5.42 

.07 

46.5 

9.0 

55.21 

.11 

45.5 

0.1 

42.32  +.0!^ 

26.8 

3.9 

16.57 

.09 

55.5    1.9 

28.4 

5.46  +.03 

48.4 

1.9 

55.30 

.07 

45.6 

0.1 

42.30  - 

-.04 

30.0 

3.1 

16.64 

.05 

57.4    1.8 

July    8.4 

5.47- 

-.01 

50.2 

1.7 

55.34  +.09 

45.8 

0.1 

42.23 

.10 

33.0 

9.8 

16.67  +.01 

59.2    1.7 

18.4 

5.44 

.05 

51.8 

1.5 

55.34- 

-.09 

45.9 

0.1 

42.10 

.16 

35.7 

9.6 

16.65- 

-.03 

60.8    1.5 

28.4 

5.37 

.06 

53.2 

1.3 

55.30 

.06 

46.0 

0.1 

41.91 

.91 

38.0 

9i) 

16.60 

.07 

62.2    1.3 

Aug.   7.3 

5.27 

.19 

54.4 

1.1 

55.23 

.10 

46.1  -0.1 

41.68 

.96 

40.1 

1.8 

16.52 

.10 

63.5    1.1 

17.3 

5.14 

.14 

55.3 

0.8 

55.11 

.13 

46.2 

0.0 

41.40 

.99 

41.6 

1.4 

16.40 

.13 

64.4    0.9 

27.3 

4.99 

.16 

56.0 

0.5 

54.97 

.15 

46.2 

0.0 

41.09 

.39 

42.8 

0.9 

• 

16.26 

.16 

65.2    0.6 

Sept.  6.3 

4.82 

.17 

56.4  +0.9 

54.81 

.17 

46.1  -H>.l 

40.76 

.34 

43.4  +0.4 

16.09 

.17 

65.6    0.3 

16.2 

4.64 

.18 

56.4  -0.1 

54.64 

.17 

46.0 

0.9 

40.41 

.35 

43.6 

-0.1 

15.92 

.18 

65.8  -H).i 

26.2 

4.47 

.17 

56.2 

0.4 

54.47 

.17 

45.8 

0.9 

40.06 

.35 

43.2 

0.6 

15.74 

.17 

65.7  -0.9 

Oct.     6.2 

4.30 

.16 

55.7 

0.7 

54.30 

.15 

45.5 

0.3 

39.73 

.33 

42.3 

1.1 

15.57 

.16 

65.3    0.5 

16.1 

4.15 

.13 

54.9 

1.0 

54.16 

.13 

45.2 

0.3 

39.41 

.30 

41.0 

1.6 

15.42 

.14 

64.7    0.8 

26.] 

4.04 

.10 

53.8 

1.3 

54.05 

.00 

44.8 

0.3 

39.13 

.96 

39.1 

9.1 

15.29 

.11 

63.7    l.l 

Nov.   5.1 

396 

.06 

52.4 

1.5 

53.99- 

-.05 

44.5 

0.3 

38.89 

.91 

36.8 

9.5 

15.20 

.07 

62.5    1.4 

15.1 

3.92- 

-.01 

50.7 

1.8 

53.96 

.00 

44.2 

0.3 

38.72 

.15 

34.1 

9.9 

15.15- 

-.03 

61.0    1.6 

25.0 

3.93  +.04 

48.8 

9.0 

53.99  +.06 

44.0 

0.9 

38.60 

.08 

31.1 

3.9 

15.15  +.09 

59.2    1 .9 

Dec.    5.0 

3.99 

.06 

46.7 

9J) 

54.07 

.11 

43.8  +0.1 

38.56- 

-.01 

27.8 

3.4 

15.19 

.07 

57.3    9.0 

15.0 

4.10 

.13 

44.4 

9.3 

54.21 

.16 

43.8 

0.0 

38.58  +.06 

24.3 

3.5 

15.28 

.11 

55.2    9.1 

25.0 

4.25 

.17 

42.1 

9.3 

54.39 

.91 

43.8  -0.1 

38.68 

.13 

20.8 

3.5 

15.41 

.16 

53.0    9.9 

:m.9 

4.45  +.91 

39.8  -9.3 

54.62  +Ji5 

44.0  -0.9 

38.84  +.90 

17.3  -3.4 

15.59  +.90 

50.8  HI.9 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

* 

"(J  Draconis. 

fi 

Elerculig. 

•Y»*  Draconia  (pr.) 

y  Draconu. 

Mean 
Solar 
Bate. 

Rigbt 
Asoenaion. 

Declination 
North. 

Bight 
Ascension. 

Declinatiou 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Asoenaion. 

Dedinatira 
North, 

h     m 

17  37 

+68   48 

h     m 

17  41 

o 

+27 

47 

h     m 

17  44 

+72 

12 

h     m 

17  53 

o 

+51 

29 

Jan.     0.0 

8 

36.88  +.17 

36.7 

-3.6 

8 

37.48  +.16 

27.0  -9.9 

8 

3.40  +.15 

18.1  -8.6 

8 

43.18  +.13 

It 
61.9 

-3.5 

9.9 

37.10    JIB 

33.2 

3.4 

37.66 

.90 

24.1 

9.8 

3.62 

.99 

14.6 

3.5 

43.34 

J» 

58.5 

3.4 

19.9 

37.43    .38 

29.9 

3.1 

37.88 

.94 

21.5 

9.6 

3.97 

.41 

tl.3 

3.9 

43.57 

J» 

55.2 

S.1 

29.9 

37.86    .47 

26.9 

8.7 

38.14 

.97 

19.0 

9.3 

4.44 

.58 

8.3 

9.8 

43.85 

.31 

52.3 

9.8 

Feb.    8.8 

38.37    .64 

24.5 

9.9 

-38.42 

.99 

16.9 

1.9 

5.00 

.61 

5.7 

9.3 

44.18 

.35 

49.7 

9.3 

18.8 

38.94    .60 

22.5 

1.6 

38.72 

.31 

15.2 

1.4 

5.65 

.68 

3.7 

1.7 

44.54 

.38 

47.7 

1.8 

88.8 

39.56    .63 

21.2 

l.O 

39.03 

.38 

14.1 

0.9 

6.36 

.73 

2.4 

1.1 

44.93 

.40 

46.2 

1.8 

Mar.  10.8 

40.20    .65 

20.6 

-0.3 

39.35 

.39 

13.4  -0.4 

7.10 

.75 

1.6 

-0.4 

45.33 

.41 

45.4 

-^1.5' 

20.7 

40.84    .64 

20.6  +0.4 

39.66 

.31 

13.3 

+0.9 

7.84 

.74 

1.6  +0.3 

45.74 

.41 

45.2  -H)J2  1 

30.7 

41.47    .61 

21.3 

1.0 

39.97 

.31 

13.7 

0.7 

8.58 

.79 

2.2 

0.9 

46.15 

.40 

45.7 

0.8 

1 

Apr.    9.7 

42.06    .57 

22.7 

1.6 

40.27 

.99 

14.6 

1.9 

9.27 

.67 

3.5 

1.5 

46.53 

.38 

46.8 

1.4 

19.7 

42.60    .51 

24.6 

9.9 

40.56 

.98 

16.0 

1.6 

9.90 

.60 

5.3 

9.1 

46.90 

.,•6 

48.5 

1.9 

29.6 

43.07    .44 

27.0 

9.6 

40.82 

.95 

17.8 

9.0 

10.46 

.51 

7.6 

8.6 

47.23 

.39 

50.6 

9.4' 

May    9.6 

43.47    .35 

29.8 

3.0 

41.06 

.99 

20.0 

9.3 

10.92 

.41 

10.4 

8.9 

47.53 

.97 

53.2 

2.8, 

19.6 

43.77    .96 

32.9 

3.9 

41.27 

.19 

22.3 

8.5 

11.28 

.30 

13.4 

3.9 

47.78 

.93 

56.1 

3.1 

29.5 

43.98    .16 

36.2 

3.4 

41.45 

.16 

24.9 

9.6 

11.52 

.18 

16.7 

3.3 

47.98 

.17 

59.3 

3.9 

June   8.5 

44.09  +.06 

39.6 

3.4 

41.59 

.18 

27.5 

9.7 

11.64  +.06 

20.0 

3.4 

48.12 

.19 

62.6 

3.3 

18.5 

44.09  -.05 

43.0 

3.4 

41.69 

.08 

30.2 

9.6 

11.64- 

-.06 

2:).4 

3.4 

48.21  +.06 

65.9 

3.3 

28.5 

43.99    .15 

46.3 

3J2 

41.75 +.04 

32.7 

9.5 

11.51 

.18 

26.7 

3.9 

48.24 

.00 

69.2 

3.9; 

July    8.4 

43.79    .95 

49.4 

3.0 

41.76  ■ 

-.01 

35.2 

9.3 

11.27 

.30 

29.9 

3.0 

48.20- 

-.06 

72.3 

3J0 

18.4 

43.50    .34 

52.3 

9.7 

41.73 

.05 

37.4 

9.1 

10.92 

.41 

32.8 

9.8 

48.11 

.18 

75.2 

9J 

28.4 

43.12    .49 

54.9 

9.4 

41.66 

.09 

39.4. 

1.9 

10.46 

.51 

35.4 

9.4 

47.96 

.18 

77.8 

951 

Aug.    7.4 

42.66    .50 

57.0 

9.0 

41.56 

.13 

41.1 

1.6 

9.91 

.59 

37.6 

9.0 

47.76 

.93 

80.1 

fi.1 

17:3 

42.13    .56 

58.8 

1.5 

41.41 

.16 

42.5 

1.9 

9.28 

.67 

39.4 

1.6 

47.51 

.97 

82.0 

1.7 

27.3 

41.55    .60 

60.0 

1.0 

41.24 

.18 

43.6 

0.9 

8.58 

.79 

40.8 

1.1 

47.22 

.30 

83.4 

1.9 

Sept.  6.3 

40.93    .63 

60.8  +0.5 

41.05 

.90 

44.2 

0.5 

7.84 

.76 

41.6 

0.6 

46.91 

.33 

84.4 

0.8; 

16.2 

40.29    .65 

61.1 

0.0 

40.84 

.91 

44.5  +0.1 

7.07 

.78 

42.0  +0.1 1 

46.57 

.34 

85.0 -WJ 

26.2 

39.64    .65 

60.8  -0.5 

40.63 

.91 

44.4  -0.3 

6.28 

.78 

41.8- 

-0.5 

46.23 

.34 

85.0  -0  J , 

Oct.     6.2 

39.00    .69 

60.1 

1.0 

40.42 

.90 

43.9 

0.7 

5.51 

.76 

41.1 

1.0 

45.89 

.33 

84.4 

0.8 

16.2 

38.40    .58 

58.8 

1.6 

40.23 

.18 

43.0 

1.1 

4.77 

.71 

39.9 

IJS 

45.57 

.31 

83.4 

U 

26.1 

37.85    J53 

56.9 

9.1 

40.06 

.15 

41.7 

1.5 

4.09 

.65 

38.1 

9.0 

45.27 

.96 

81.9 

1.8 

Nov.    5.1 

37.36    .45 

54.7 

9.5 

39.93 

.11 

40.1 

1.8 

3.48 

.57 

35.9 

9.4 

45.02 

.33 

79.9 

ftJt 

15.1 

36.95    .36 

52.0 

9.9 

39.84 

.07 

38.0 

9.9 

2.97 

.46 

33.3 

9.8 

44.82 

.18 

77.5 

iJi 

25.1 

36.64    .96 

48.9 

3.9 

39.80- 

-.09 

35.7 

9.5 

2.56 

.34 

30.3 

3.9 

44.67 

.11 

74.7 

3.0 

Dec.    5.0 

36.44    .14 

45.6 

3.5 

39.81  +.03 

33.2 

2.7 

2^28 

.91 

27.0 

3.4 

44.69  • 

-.05 

71.6 

3.9 

15.0 

36.36 -.03 

42.0 

3.6 

39.86 

.06 

30.4 

9.8 

2.13- 

-.08 

23.5 

3.6 

44.58  +.09| 

68.3 

3.4' 

25.0 

36.39 +  .09 

38.4 

3.6 

39.97 

.13 

27.6 

9.9 

2.13  +.06 

19.9 

3.6 

44.64 

.09 

64.8 

3.5 

34.9 

36.54  +.99 

34.8 

-3.6 

40.13  +.18 

24.7 

-9.9 

2.26  +.90 

16.3 

-^.5 

44.77  +.16 

61.3  -3.4  j 
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APPAIIENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

y>  Sagittarii. 

f^' 

Sagittarii. 

*(r  Octantia. 

Mean 
Bate. 

Bight 
Ascenaion. 

DeoUnation 
South. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Asoension. 

I>ecIination 
South, 

h     m 

,  17  57 

-30  25 

h 
18 

m 

6 

O           / 

-21     5 

h 
18 

o 

-89 

16 

Jan.     0.0 

53.27  +.90 

32.3  +0.4 

8 

23.38  +.18 

28.4  -0.9 

m      B 

17  28.72  +  6.39 

41.6 

+3.3 

9.9 

53.50     .95 

32.0    0J3 

23.58 

J39 

.    28.6    0.9 

17  36.75 

9US6 

38.3 

3.1 

19.9 

53.76    .98 

31.7    0.9 

23.81 

.95 

28.9    0.9 

17  47.77 

19.41 

35.3 

9.9 

39.9 

54.06     .31 

31.5    0.1 

24.08 

J98 

29.1    0.9 

18     1.46 

14.90 

32.5 

9.6 

Feb.    a9 

54.37    .33 

31.4    0.1 

24.37 

.30 

29.3    0.9 

18  17.45 

16.98 

30.1 

9.9 

18.8 

54.71     .34 

31.4  +0.1 

24.68 

.31 

29.5    0.9 

18  35.29. 

18.61 

28.1 

1.8 

28.8 

55.06    .35 

31.3    0.0 

25.00 

.39 

29.7  -0.1 

18  54.54 

19.79 

26.6 

1.3 

Mar.  10.8 

55.41     .36 

31.3    OM 

25.32 

.33 

29.7    0.0 

19  14.73 

90  JM) 

25.6 

0.8 

20.7 

55.77     .36 

31.3    0.0 

25.65 

.33 

29.7  -W.! 

19  35.41 

90.78 

25.0 

fO.3 

30.7 

56.J2    .35 

31.3    oa> 

25.98 

.33 

29.5    0.9 

19  56.16 

90.65 

24.9-0.9    1 

Apr.    9.7 

56.47     .34 

31.3    0.0 

26.30 

.38 

29.3    0.9 

20  16.58 

90.10 

25.4 

0.7 

19.7 

56.81     .33 

31.3    0.0 

26.62 

.31 

29.1    0.3 

20  36.25 

19.14 

26.2 

1.1 

29.6 

57.13    .31 

31.4  -0.1 

26.92 

.99 

28.7    0.3 

20  54.75 

17.79 

27.5 

1.6 

May    9.6 

57.43    .99 

31.5    0.1 

27.20 

.98 

28.4    0.4 

21   11.73 

16.09 

29.3 

14) 

19.6 

57.71     .96 

31.7    0.9 

27.47 

.95 

28.0    0.4 

21   26.83 

14.05 

31.4 

* 

9.3 

29.6 

57.95    .93 

31.9    0.3 

27.70 

.99 

27.7    0.3 

21  39.74 

11.71 

33.8 

9.6 

June   8.5 

58.17    .90 

32.2    0.3 

27.91 

.19 

27.4    0.3 

21  50.17 

9.10 

36.5 

9.8 

18.5 

58.34    .15 

32.5    0.4 

28.08 

.15 

27.1     0.9 

21  57.88 

6.98 

39.4 

9.9 

28.5 

58.48    .11 

32.9    0.4 

28.21 

.11 

26.9     0.9 

22    2.70 

3.89 

42.4 

3.0 

July    8.4 

58.56    .06 

33.4    0.5 

28.30 

.07 

26.8  +0.1 

22    4.51  +  0JS7 

45.4 

3.0 

18.4 

58.60  +.01 

33.8    0.5 

28.34  +.09 

26.8    0.0 

22    3.25- 

-  9.78 

48.4 

9.9 

28.4 

58.59  -.08 

34.3    0.5 

28.34- 

-.09 

26.8    0.0 

21  58.97 

5.74 

51.2 

9.7 

Aug.   7.4 

58.53    .06 

34.8    0.4 

28.30 

.06 

26.8    0.0 

21  51.82 

8.51 

53.8 

9.4 

17.3 

58.44    .19 

35.2    0.4 

28.22 

.10 

26.9  -0.1 

21  42.04 

10.99 

56.1 

9.1 

27.3 

58.31     .15 

35.5    0.3 

28.10 

.13 

26.9  -0.1 

21  29.96 

13.09 

58.0 

1.7 

Sept  6.3 

58.15    .17 

35.7  -OJk 

27.96 

.16 

27.0    0.0 

21  16.00 

14.71 

59.4 

1.9 

16.3 

57.97     .19 

35.8    0.0 

27.79 

.17 

27.0    0.0 

21     0.70 

15.77 

60.3  -0.6    1 

26.2 

57.78    .19 

35.8  +4)a 

27.62 

.17 

27.0    0.0 

20  44.63 

16.93 

60,6 

0.0    1 

Oct.     6.2 

57.60     .18 

35.6    OA 

27.45 

.17 

27.0  +0.1 

20  28.42 

16.04 

60.3  +0.6    1 

16.2 

57.43    .16 

35.3    0.4 

27.29 

.15 

26.9    0.1 

20  12.r3 

15.18 

59.4 

1.9 

26.1 

57.29    .19 

34.9    0.5 

27.16 

.19 

26.7    0.1 

19  58.22 

13.68 

57.9 

1.8 

Noy.   5.1 

57.18    .06 

34.4    0.5 

27.06 

.08 

26.6    0.1 

19  45.52 

11.50 

55.9 

9.3 

15.1 

57.12  -.04 

33.9    0.6 

27.00- 

-.04 

26.5    0.1 

19  35.19 

8.99 

53.4 

9.7 

25.1' 

57.11  +.09 

33.3    0.6 

26.98  +.01 

26.4  +0.1 

19  27.68 

5.96 

50.5 

3.0 

Deo.    5.0 

57.16    .07 

32.7    0.6 

27.01 

.06 

26.4    0.0 

19  23.32  - 

-9.70 

47.3 

3.3 

15.0 

57.25     .19 

32.1    0.5 

27.09 

.11 

26.4    0.0 

19  22.31  +  0.71 

44.0 

3.4 

25.0 

57.40     .18 

31.7    0.5 

27.22 

.15 

26.4  -0.1 

19  24.73 

4.14 

40.6 

3.4 

35.0 

57.60  +.99 

31.3  +0.4 

27.40- 

f.90 

26.6  -0.9 

19  30.59  +  7.45 

37.2+3.3    1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

V  Serp 

tentia. 

1 

Aquilffi. 

i 

I  Lyne. 

{Vega.) 

1 
P  Lyrse. 

Right 
Aeoension. 

Doolinatiou 
South. 

Right 
Ascension. 

Declination 
South, 

Right 
AsoenBion. 

Declination 
North, 

Right 
Ascenaion. 

DeclinatioD 
North, 

h     m 

18  14 

o 

-2 

55 

h     m 

18  28 

o 

-8 

19 

h     m 

18  32 

+38 

39 

h     m 

18*45 

1 
o        J 

+33  12 

Jan.     0.0 

A 

55.61  +.15 

52.8 

-1.3 

29.73  +.15 

50.2 

-0.8 

44.84  +.09 

63.'6 

-3.3 

a 
30.85  +.09 

o                   1 

67.0-9.9! 

9.9 

55.79 

.19 

54.1 

1.3 

29.89 

.18 

51.1 

0.9 

44.96 

.15 

60.4 

3.1 

30.95 

.13 

64.1    9J 

19.9 

55.99 

.33 

55.3 

1.3 

30.09 

.31 

52.0 

0.9 

45.13 

.19 

57.4 

3.9 

31.11 

.18 

'  61.3    9.8 

29.9 

56.22 

.35 

56.5 

1.1 

30.32 

.34 

52.8 

0.8 

45.34 

.23 

54.6 

8.7 

31.31 

.99 

58.6    9.5! 

Feb.    8.9 

56.48 

.27 

57.5 

0.9 

30.57 

.36 

53.5 

0.6 

45.59 

.37 

52.1 

9.3 

31.54 

.25 

56.2    9.9 

18.8 

56.75 

.38 

58.3 

0.7 

30.85 

.38 

54.1 

0.5 

45.88 

.30 

50.0 

1.9 

31.80 

JW 

54.2    1.8 

28.8 

57.04 

.39 

58.9 

0.5 

31.13 

.39 

54.4 

0.3 

46.18 

.39 

48.4 

l.B 

32.09 

.30 

52.6    1.3 

Itfar.  10.8 

57.34 

.30 

59.3  -0.3 

31.43 

.30 

54.6 

-0.1 

46.51 

.34 

47.4 

0.8 

32.40 

.31 

51.6    0.8 

20.8 

57.64 

.30 

59.3  +0.1 

31.74 

.31 

54.6  +0.3 

46.85 

.34 

46.9 

-0.9 

32.72 

.39 

51.1  -0.9 

30.7 

57.94 

.30 

59.1 

0.4 

32.04 

.31 

54.3 

0.4 

47.20 

.34 

47.1 

40.4 

33.04 

.33 

51.2+0.4 

1 

Apr.    9.7 

58.24 

.30 

58.6 

0.6 

32.35 

.31 

53.8 

0.6 

47.54 

.34 

47.8 

1.0 

33.37 

.33 

1 

51.8    0.9 1 

19.7 

58.53 

.99 

57.9 

0.8 

32.65 

.30 

53.1 

0.8 

47.87 

.33 

49.1 

1.6 

33.69 

.39 

53.0    1.4 

1 

29.6 

58.81 

.27 

57.0 

1.0 

32.95 

.39 

52.3 

0.9 

48.19 

.31 

50.9 

2.0 

34.00 

.30 

54.6    1.9! 

ftiaj    9.6 

59.08 

.36 

55.9 

1.9 

33.22 

.37 

51.3 

l.O 

48.48 

.38 

53.1 

9.4 

34.30 

.98 

56.7    93 

ia.6 

59J)2 

.83 

54.7 

1.3 

33.48 

.35 

50.3 

1.1 

48.75 

.35 

55.7 

9.7 

34.57 

S& 

59.1    9.6 

29.6 

59.54 

.91 

53.4 

1.3 

33.72 

.23 

49.2 

1.1 

48.98 

.91 

58.5 

3.0 

34.80 

.99 

61.8    9.8 

June    8.5 

59.73 

.16 

52.1 

1.3 

33.93 

.19 

48.1 

l.l 

49.17 

.17 

61.5 

3.1 

35.01 

.19 

64.7    9.9 

18.5 

50%89 

.14 

50.8 

1.3 

34.10 

.16 

47.1 

1.0 

49.32 

.13 

64.7 

3.1 

35.17 

.14 

67.6    3.0 

28.5 

60.01 

.10 

49.5 

1.3 

34.24 

.13 

46.1 

0.9 

49.42 

.08 

67.8 

3.1 

35.29 

.10 

70.6    3.0 

July    8.5 

60.09 

.06 

48.4 

• 

l.l 

34.34 

.08 

45.2 

0.9 

49.47  +.03 

70.8 

3.0 

35.37  +.05 

73.5    9.9 

J  8.4 

60.13 +.(» 

47.3 

1.0 

34.40  +.04 

44.4 

0.7 

49.47 . 

-.03 

73.7 

9.8 

35.39 

.00 

76.3    9.7 

28.4 

60.13- 

-.09 

46.4 

0.9 

34.41  - 

-.01 

43.8 

0.6 

49.42 

.07 

76.4 

9.6 

35.37- 

-.05 

78.9    9.5 

Aug.    7.4 

60.09 

.06 

45.6 

0.7 

34.38 

.05 

43.2 

0.5 

49.33 

.13 

78.8 

9.3 

35.30 

.06 

81.3    9.9 

17.3 

60.01 

.10 

45.0 

0.6 

34.32 

.09 

42.7 

0.4 

49.18 

.16 

80.9 

1.9 

35.19 

.13 

83.3    1.9 

27.3 

59.89 

.13 

44.5 

0.4 

34.22 

.13 

43.4 

0.3 

49.00 

.30 

82.7 

1.5 

35.04 

.17 

85.0    1.5 

Sept.   6.3 

59.76 

.15 

44.2 

0.3 

34.08 

.14 

42.2 

0.3 

48  79 

.33 

84.0 

l.l 

34.85 

.90 

86.4    1J2 

16.3 

59.60 

.16 

44.0  +0.1 

33.93 

.16 

42.0  +0.1 

48.56 

.34 

84.9 

0.7 

34.64 

J» 

87.2    0.8 

26.2 

59.44 

.17 

43.9 

0.0 

33.77 

.17 

42.0 

0.0 

48.31 

.35 

85.4  +0.9 

34.42 

.93 

87.9 -W J' 

Oct.     6.2 

59.27 

.16 

44.0  -0.9 

33.61 

.16 

42.1 

-0.1 

48.05 

.95 

85.4  -0.9 

34.19 

.93 

88.0  -0.1 

16.2 

59.12 

.15 

44.3 

0.3 

33.45 

.15 

42.2 

0.3 

47.81 

.34 

84.9 

0.7 

33.97 

J29 

87.7    0.8 

26.2 

58.98 

.13 

44.6 

0.5 

33.31 

.13 

42.4 

0.3 

47.58 

.33 

84.0 

1J2 

33.76 

.90 

86.9    1.0 

Nov.    5.1 

58.87 

.09 

45.2 

0.6 

33.20 

.09 

42.8 

0.4 

47.38 

.18 

82.6 

1.6 

33.57 

.17 

85.7    1.4 

15.1 

58.80 

.05 

45.9 

0.8 

33.13 

.06 

43.2 

0.5 

47.21 

.14 

80.8 

9.0 

33.42 

.13 

84.1    XA 

25.1 

58.77- 

-.01 

46.7 

0.9 

33.09- 

-.03 

43.8 

06 

47.09 

.10 

78.6 

9.4 

33.31 

.09 

82.1    9J 

Dec.    5.0 

58.79  +.04 

47.7 

1.0 

33.10  +.03 

44.4 

0.7 

47.02  - 

-.05 

76.0 

9.7 

33.24- 

-.04 

79.8    9.5 

15.0 

58.85 

.08 

48.8 

1.1 

33.15 

.08 

45.2 

0.8 

47.00  +.01 

73.2 

9.9 

33.22  +.01 

77.2    9,7 

25.0 

58.95 

.12 

50.0 

1.3 

33.24 

.13 

46.0 

0.8 

47.04 

.06 

70.2 

3.1     33.25 

.06 

74.4    9.8 

35.0 

59.09  +.17 

51.2- 

-1.3 

33.38  +.16 

46.8  -0.9 1 

47.12 +.lli 

67.1  . 

-3.11  ^.33  +.lo' 

71.6 -Mj 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

'a'Sagittarii. 

*50  Draconis. 

^  Aquilse. 

d\ 

Sagittarii. 

Mean 
Solar 
Date. 

Right 
Aacension. 

Declinfttioo 
South, 

Bight 
Aacenaion. 

Declination 
North. 

Right 
Aaoenaiou. 

Declination 
North. 

Right 
Aaconaion. 

Declinatiou 
South, 

h     m 

18  47 

-26  26 

h     m 

18  50 

o 

+75 

16 

h     m 

18  59 

+13  40 

h     ni 

19  10 

O            / 

-19  10 

Jan.     0.0 

8 

37.21  +.16 

59.1  +0.4 

a 
13.82  - 

-.09 

n 

68.4- 

-3.5 

a 
44.17  +.10 

47.9  -9.0 

25.23  +.11 

18.0  -0.1 

10.0 

37.38 

.19 

58.8 

0.3 

13.81  +.07 

64.9 

3.5 

44.28 

.13 

45.8 

9.0 

25.36 

.15 

18.0  -0.1 

19.9 

37.58 

.39 

58.5 

0.3 

13.96 

.94 

61.4 

3.4 

44.43 

J7 

43.9 

1.0 

25.53 

.19 

18.1    0.0 

29.9 

37.82 

.85 

58.2 

0.3 

14.28 

.39 

58.2 

3.9 

44.62 

.90 

42.0 

1.8 

25.73 

.9? 

18.1    0.0 

Feb.    8,9 

38.09 

.38 

57.9 

0.3 

14.75 

.54 

55.2 

9.8 

44.83 

.93 

40.3 

1.5 

25.97 

.95 

18.0  +0.1 

18.9 

38.38 

.30 

57.5 

0.3 

15.3^ 

.66 

52.6 

9.4 

45.07 

.95 

39.0 

1.9 

26.23 

.97 

17.9    0.1 

28.8 

38.69 

.39 

57.2 

0.4 

16.05 

.75 

50.5 

1.8 

45.33 

.97 

37.9 

0.9 

26.50 

.99 

17.6    0.9 

Mar.  10.8 

39.01 

.33 

56.8 

0.4 

16.84 

.83 

49.0 

1.9 

45.61 

.98 

37.3 

-0.5 

26.80 

.30 

17.3    0.4 

20.8 

39.35 

.34 

56.4 

0.4 

17.69 

.87 

48.1  -0.6 

45.90 

.99 

37.0 

0.0 

27.11 

.31 

16.8    0.5 

30.8 

39.69 

.34 

55.9 

0.5 

18.57 

.87 

47.8  +0.1 

46.20 

.30 

37.2  -H).4 

27.43 

.39 

16.3    0.6 

Apr.    9.7 

40.04 

.34 

55.4 

0.5 

19.45 

.86 

48.3 

0.8 

46.50 

.30 

37.7 

0.8 

27.75 

.33 

15.6    0.7 

19.7 

40.37 

.34 

54.9 

0.5 

20.29 

.89 

49.4 

1.4 

46.80 

.30 

38.8 

1.9 

28.08 

.33 

14.8    0.8 

29.7 

40.70 

.33 

54.5 

0.5 

21.08 

.75 

51.0 

1.9 

47.09 

.99 

40.1 

1.5 

28.40 

.39 

14.0    0.8 

May    9.6 

41.02 

.31 

54.0 

0.4 

21.78 

.66 

53.2 

9.4 

47.38 

.98 

41.8 

1.8 

28.71 

.31 

13.2    0.8 

19.6 

41.33 

.99 

53.6 

0.4 

22.39 

.55 

55.8 

9.8 

47.65 

.96 

43.7 

9.0 

29.02 

.99 

12.3    0.8 

29.6 

41.61 

.97 

53.3 

0.3 

22.87 

.49 

58.8 

3.1 

47.89 

.93 

45.8 

9.9 

29.30 

.97 

11.5     0.8 

June   8.6 

41.86 

.94 

53.1 

0.9 

23.23 

.98 

62.0 

3.3 

48.11 

.90 

48.0 

9.9 

29.55 

.94 

10.8    0.7 

18.5 

42.08 

.90 

53.0  +0.1 

23.44  +.14 

65.4 

3.5 

48.29 

.17 

50.2 

9.3 

29.78 

.91 

10.1      0.6 

28.5 

42.25 

.16 

52.9 

0.0 

23.50- 

-.01 

68.9 

3.5 

48.44 

.13 

52.5 

9.9 

29.97 

.17 

9.6    0.5 

Jaly    8.5 

42.39 

.11 

53.0  -0.1 

23.42 

.16 

72.4 

3.4 

48.55 

.00 

54.6 

9.1 

30.11 

.19 

9.2    0.4 

18.5 

42.47 

.06 

53.2 

0.9 

23.19 

.30 

75.8 

3.3 

48.62  +.04 

56.7 

9.0 

30.22 

.08 

8.9    0.9 

28.4 

42.51  +.01 

53.5 

0.3 

22.82 

.44 

79.0 

3.1 

48.64 

.00 

58.6 

1.8 

30.27  +.03 

8.7  -M).l 

AHg.    7.4 

42.50- 

-.03 

53.8 

0.3 

22.32 

.56 

82.0 

9.8 

48.62- 

-.04 

60.3 

1.6 

30.28- 

-.01 

8.7    0.0 

17.4 

42.44 

.08 

54.2 

0.4 

21.70 

.68 

84.6 

9.5 

48.56 

.08 

61.7 

1.4 

30.25 

.06 

8.7  -0.1 

27.4 

42.35 

.11 

54.5 

0.4 

20.97 

.77 

86.9 

9.1 

48.46 

.19 

63.0 

1.1 

30.17 

.10 

8.8    0.1 

Sept.  6.3 

42.22 

.14 

54.9 

0.3 

20.16 

.85 

88.8 

1.6 

48.33 

.14 

63.9 

0.8 

30.06 

.13 

9.0     0.9 

16.3 

42.06 

.17 

55.2 

0.9 

19.28 

.91 

90.2 

1.9 

48.17 

.16 

64.6 

0.5 

29.92 

.15 

9.1     0.9 

26.3 

41.89 

.18 

55.4 

0.9 

18.35 

.94 

91.1 

0.7 

48.00 

.18 

65.0  -WiSl 

29.76 

.16 

9.3    0.9 

Oct.     6.2 

41.71 

.18 

55.5  H).l 

17.40 

.95 

91.5  +0.1 

47.82 

.18 

65.1 

0.0 

29.60 

.17 

9.5    0.9 

16.2 

41.53 

.17 

55.5 

0.0 

16.45 

.94 

91.4  -0.4 

47.65 

.17 

64.9  -0.3 

29.43 

.16 

9.6    0.1 

26.2 

41.38 

.15 

55.4  +0.1 

15.53 

.90 

90.7 

1.0 

47.48 

.15 

64.4 

0.7 

29.27 

.14 

9.7    0.1 

Nor.   5.2 

41.25 

.11 

55.2 

0.9 

14.65 

.84 

89.5 

1.5 

47.34 

.13 

63.6 

0.9 

29.14 

.19 

9.8    o.i 

15.1 

41.15 

.07 

54.9 

0.3 

13.86 

.75 

87.7 

9.0 

47.23 

.10 

62.5 

1J3 

29.04 

.09 

9.9  -0.1 

25.1 

41.10- 

-.03 

54.6 

0.3 

13.17 

.63 

85.5 

9.4 

47.15 

.06 

61.2 

1.4 

28.97- 

-.05 

9.9    0.0 

Dec.    5.1 

41.09 +.09 

54.3 

0.4 

12.60 

.50 

82.9 

9.8 

47.11  - 

-.09 

59.6 

1.7 

28.95 

.00 

9.9    0.0 

15.0 

41.13 

.07 

53.9 

0.4 

12.17 

.36 

79.9 

3.1 

47.12  +.03 

57.9 

1.8 

28.97  +.04 

10.0    0.0 

25.0 

41.23 

.19 

53.5 

0.4 

11.89 

.90 

76.6 

3.4 

47.16 

.07 

56.0 

9.0 

29.03 

.09 

10.0    0.0 

35.0 

41.36  +.16 

53.2  +0.4 

11.78- 

-.03 

73.2  -3.5 

47.25  +.11 

54.0 

-9.0 

29.13  +.13 

10.0    0.0 
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APPAEENT  PLACES  FOR  THE  UPPEE  TRANSIT  AT  WASHINGTON.    ' 

• 

*J  Draconis. 

*r 

Draconis. 

6 

Aquils. 

« 

Aqnila. 

Mean 
Solar 
Date. 

1 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Dedination 
SouOL 

h     m 

19  12 

+67  26 

h     m 

19  17 

+13 

7 

h     m 

19  19 

o 

+2 

52 

h     m 

19  90 

o 

-7 

1 

17 : 

I 

Jan.     0.0 

27.42- 

-.07 

37.0  -3.4 

S 

49.17  - 

-.16 

30.V 

-3.3 

s 
16.69  +.00 

8.4  - 

-1.3 

s 
15.41  +.08 

64.6 

-0.7; 

10.0 

27.41  +.04 

33.5 

3.5 

49.08- 

-.01 

27.3 

3.5 

16.80 

.19 

7.0 

1.4 

15.51 

.19 

65.4 

0.7 

SO.O 

27.50 

.15 

301 

3.4 

49.15  +.13 

23.9 

3.4 

16.94 

.16 

6.7 

1.3 

15.65 

.15 

66.1 

0.7 

29.9 

27.70 

.95 

26.7 

3.9 

49.35 

.97 

20.5 

3.3 

17.11 

.19 

4.4 

1.9 

15.82 

.19 

66.7 

0.6 

Feb.    8.9 

27.99 

.34 

23.6 

9.9 

49.69 

.40 

17.4 

3.0 

17.31 

.99 

3.3 

1.0 

16.02 

.91 

67.2 

0.5 

1 

18.9 

28.38 

.43 

20.9 

9.5 

50.15 

.59 

14.6 

9.6 

17.54 

.94 

2.4 

0.8 

16.24 

.94 

67.6 

1 

0.3. 

28.9 

28.84 

.50 

18.6 

9.0 

50.72 

.09 

12.2 

9.1 

17.79 

.96 

1.8 

0.5 

16.49 

.96 

67.7  -0.1 

Mar.  10.8 

29.37 

.55 

16.8 

1.4 

51.38 

.09 

10.4 

1.5 

18.06 

.98 

1.5-0.9 

16.76 

J98 

67.7  -W.9  i 

20.8 

29.94 

.59 

15.7 

0.8 

52.10 

.75 

9.2 

0.9 

18.34 

.99 

1.5  -H).9 

17.04 

.99 

67.4 

0.4 

30.8 

30.54 

Al 

15.3  -0.9 

52.86 

.78 

8.6- 

-0.9 

18.63 

.30 

1.8 

0.4 

17.34 

.30 

66.9 

0.6 

Apr.    9.7 

31.15 

.61 

15.5  +0.5 

53.64 

.78 

8.7  -H).4 

18.93 

.30 

2.4 

0.8 

17.65 

.31 

66.2 

1 
0.8 

19.7 

31.75 

.50 

16.3 

1.9 

54.41 

.76 

9.5 

1.1 

19.24 

.30 

3.4 

1.1 

17.95 

.31 

65.2 

1.0 

29.7 

32.33 

M 

17.8 

1.8 

55.15 

.71 

10.8 

l.T 

19.54 

.30 

4.6 

1.3 

18.26 

.31 

64.1 

1.9 

1 

May    9.7 

32.86 

.51 

19.8 

9.3 

55.83 

.65 

12.8 

9.9 

19.83 

.99 

6.0 

1.5 

18.67 

.30 

62.9 

u| 

19.6 

33.34 

.44 

22.3 

9.7 

56.43 

.56 

15.2 

9.6 

20.11 

.97 

7.6 

1.7 

18.86 

.99 

61.6 

1.4 

29.6 

33.74 

.37 

25.2 

3.1 

56.94 

.46 

18.0 

3.0 

20.37 

.95 

9.3 

1.8 

19.14 

jn 

60.2 

1.4 

iuue    8.6 

34.07 

.98 

28.4 

3.3 

57.35 

.35 

21.2 

3.3 

20.61 

.93 

Il.l 

1.8 

19.39 

94 

58.8 

1.4 

18.6 

34.31 

.19 

31.9 

3.5 

57.64 

.99 

24.5 

3.5 

20.82 

.19 

12.9 

1.8 

19.62 

.91 

57.5 

1.3 

28.5 

34 .45 +.09 

35.4 

3.6 

57.80  +.10 

28.1 

3.6 

21.00 

.16 

14.7 

1.7 

19.81 

.17 

56.2 

IJi 

July    8.5 

34.50- 

-.01 

39.0 

3.6 

57.83- 

-.03 

31.6 

3.6 

21.13 

.19 

16.4 

1.6 

19.96 

.13 

55.0 

1.1 

1 

18.5 

34.44 

.11 

42.5 

3.5 

57.73 

.16 

3.5.2 

3.5 

21.23 

.07 

18.0 

1.5 

20.07 

.09 

54.0 

1 

1.0 ; 

28.5 

34.29 

.90 

45.9 

3.3 

57.51 

.99 

38.6 

3.3 

21.28  +.03 

19.4 

1.3 

20.14  +.05 

53.1 

0.8 

Aug.    7.4 

34.04 

.99 

49.1 

3.0 

57.16 

.40 

41.8 

3.1 

21.28- 

-.09 

20.7 

1.9 

20.17 

.00 

52.3 

0.7 

17.4 

33.71 

.37 

51.9 

9.7 

56.70 

.51 

44.7 

9.8 

21.25 

.06 

21.7 

1.0 

20.15- 

-.04 

51.8 

0.5, 

27.4 

33.30 

.45 

54.5 

9.4 

56.14 

.61 

47.3 

9.4 

21.17 

.09 

22.6 

0.8 

20.09 

.08 

51.3 

0.4 

i^pt.  6.3 

32.82 

.51 

56.6 

1.9 

55.50 

.69 

49.6 

9.0 

21.07 

.19 

23.3 

0.6 

19.99 

.11 

51.0 

M> 

16.3 

32.29 

.55 

58.3 

1.5 

54.78 

.75 

51.4 

1.6 

20.93 

.14 

23.7 

0.4 

19.86 

.14 

50.9  4«.l  J 

26.3 

31.72 

.58 

59.6 

1.0 

54.01 

.79 

52.7 

1.1 

20.78 

.16 

24.0  -H).9 

19.72 

.15 

50.8 

0.0 

Oct.     6.3 

31.13 

.60 

60.3 

■H).4 

53.20 

.81 

53.6  +0A 

20.62 

.16 

24.1 

0.0 

19.56 

.16 

50.9 

-tA 

16.2 

30.53 

.60 

60.4  -0.1 

52.39 

.81 

53.9 

0.0 

20.46 

.16 

23.9  -0.9 

19.40 

.16 

51.0 

OJS 

26.2 

29.94 

.58 

60.1 

0.7 

51.58 

.79 

53.6  -0.5 

20.30 

.15 

23.6 

0.4 

19.25 

.14 

51.3 

0.3 

Nov.    5.2 

29.39 

.54 

59.1 

1.9 

50.81 

.75 

52.9 

1.1 

20.17 

.19 

23.1 

0.6 

19.12 

.19 

51.6 

0.4; 

15.2 

28.87 

.48 

57.7 

1.7 

50.09 

.68 

51.5 

1.6 

20.06 

.00 

22.4 

0.8 

19.01 

.09 

52.1 

0.5 

25.1 

28.43 

.41 

55.7 

9.9 

49.45 

.60 

49.6 

9.1 

19.98 

.06 

21.5 

1.0 

18.93 

.06 

52.6 

0.6  1 

Dec.    511 

27.05 

.33 

53.2 

9.7 

48.90 

.49 

47.3 

9.6 

19.94  - 

-.09 

20.4 

1.1 

18.89- 

-.09 

53.9 

0.6> 

15.1 

27.77 

.93 

50.4 

3.0 

48.47 

..77 

44.6 

9.9 

19.94  +.09 

19.3 

1.9 

18.88  +.09 

53J 

6.7' 

25.0 

27.59 

.13 

47.2 

3.3 

48.16 

.94 

41.5 

3.9 

19.98 

.06 

18.0 

1.3 

18.92 

.od 

54.5 

0.7, 

35.0 

27.50- 

-.03 

43.9 

-3.4 

47.99- 

-.10 

38.2 

-3.4 

20.06  +.10 

16.7 

-1.4 

19.00  +.10 

55J8  -«.7  1 

FIX£]>  STARS,  ISTT. 
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APPABENT  PLACES  FOB  THE  UPPEB  TBAN8IT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

7 

Aqi 

aile. 

a  AqailiB. 

v: 

Draconis. 

p  Aquile. 

1 

1 

1 

1 

Right 
Aacension. 

DeclinatioD 

Right 
Aaoension. 

DecUnatlOD 
North, 

Right 
Aacension. 

DecUnatioD 
NortJL 

Right 
Aaoentdon. 

DedinatioD 
North. 

h     m 

19  40 

o 

+10 

18 

h     m 

19  44 

O           / 

+8  32 

h     m 

19  48 

+69  56 

h     m 

19  49 

O            / 

+6     5 

Jan.     0.0 

8 

23.62  +.06 

47.0  - 

-1.7 

8 

45.83  +.06 

34.8  ■ 

-1.6 

30.26- 

-.18 

74"l  -3.9 

8 

15.22  +.06 

56.7  -1.5 

10.0 

23.70 

.10 

45.3 

1.7 

45.91 

.09 

33.3 

1.6 

30.13- 

-.07 

70.8 

3.4 

15.29 

.09 

55.3    1.5 

CO.O 

23.81 

.13 

43.6 

1.7 

46.02 

.13 

31.7 

1.5 

30.12  +.0^ 

67.4 

3.4 

15.40 

.19 

53.8    1.4 

30.0 

23.96 

.16 

42.0 

1.5 

46.16 

.16 

30.2 

1.4 

30.23 

.17 

64.0 

9.3 

15.54 

.16 

52.5    1.3 

Feb.    8.9 

24.14 

.19 

40.6 

1.3 

46.34 

.19 

28.9 

1.9 

30.45 

.98 

60.8 

9.1 

15.71 

.19 

51.3    1.1 

18.9 

24.35 

.99 

39.3 

1.1 

46.54 

.99 

27.7 

1.0 

30.79 

.39 

57.8 

9.8 

15.92 

.29 

50.2    0.9 

'J8.9 

24.58 

.34 

38.4 

0.8 

46.77 

.94 

26.9 

0.7 

31.22 

.48 

55.2 

9.4 

16.14 

.94 

49.5    0.6 

Mar.  10.9. 

24.83 

.96 

37.8  -0.4 

47.02 

.96 

26.4- 

-0.3 

31.74 

.56 

53.1 

1.8 

16.39 

.96 

49.1  -0.3 

20.8 

25.10 

.98 

37.6 

0.0 

47.29 

.97 

26.2 

0.0 

32.33 

.69 

51.6 

1.9 

16.66 

.97 

49.0  +0.1 

30.8 

25.39 

.99 

37.8  +0.4 

47.58 

.99 

26.5  -H1.4 

32.97 

.66 

50.7  -0.6 

16.94 

.99 

49.2    0.4 

Apr.    9.8 

25.69 

.30 

38.3 

0.8 

47.88 

.30 

27.0 

0.8 

33.63 

.67 

50.4  +0.1 

17.23 

.30 

49.8    0.8 

19.7 

2599 

.31 

39.3 

1.1 

48.18 

.31 

28.0 

1.1 

34.31 

.67 

50.8 

0.7 

17.54 

.31 

50.7    1.1 

89.7 

26.30 

.30 

40.6 

1.5 

48.49 

.30 

29.3 

1.4 

34.97 

.65 

51.8 

1.3 

17.84 

.30 

52.0    1.4 

May    9.7 

26.60 

.30 

42.2 

1.7 

48.79 

.30 

30.9 

1.7 

35.60 

.61 

53.5 

1.9 

18.14 

.30 

53.5    1.6 

19.7 

26.88 

.98 

44.0 

1.9 

49.08 

.99 

32.7 

1.9 

36.18 

.55 

55.6 

9.4 

18.44 

.99 

55.2    1.8 

29.6 

27.16 

.96 

46.0 

9.1 

49.36 

.97 

34.6 

9.1 

36.70 

.48 

58.2 

9.8 

18.71 

.97 

57.1     1.9 

Jone    8.6 

27.41 

.94 

48.1 

9.9 

49.61 

.94 

36.7 

9.1 

37.13 

.39 

61.2 

3.9 

1897 

.95 

59.1    9.0 

18.6 

27.63 

.91 

50.3 

9.9 

49.84 

.91 

38.8 

9.1 

37.48 

.99 

64.5 

3.4 

19.20 

.99 

61.1     9.0 

28.6 

27.82 

.17 

52.5 

9.9 

50.03 

.17 

40.9 

9.1 

37.72 

.19 

68.0 

3.6 

19.40 

.18 

63.1    9.0 

July    8.5 

27.97 

.13 

54.6 

9.1 

50.19 

.14 

43.0 

9.0 

37.85  +.08 

71.6 

9.6 

19.56 

.14 

65.0    1.9 

18.5 

28.07 

.09 

56.6 

9.0 

50.30 

.09 

44.9 

1.9 

37.88- 

-.03 

75.3 

3.6 

19.68 

.10 

60.8    1.7 

28.5 

28.14  +.04 

58.5 

1.8 

50.37  +.05 

46.8 

1.7 

37.79 

.14 

78.8 

3.5 

19.75 

.05 

68.5    1.6 

Aug.  7.4 

28.15 

.00 

60.2 

1.6 

50.40 

.00 

48.4 

1.5 

37.60 

.94 

82.2 

3.3 

19.78 +.01 

70.0    1.4 

17.4 

28.13- 

-.05 

61.7 

1.4 

50.38- 

-.04 

49.8 

1.3 

37.30 

.34 

85.5 

8.1 

19.77- 

-.03 

71.3    iJt 

27.4 

28.06 

.08 
.19 

62.9 

1.1 

50.32 

.08 

51.0 

1.1 

36.91 

.43 

88.4 

9.6 

19.72 

.07 

72.3    1.0 

Sept.  6.4 

27.96 

63.9 

0.9 

50.22 

.19 

52.0 

0.8 

36.44 

.51 

91.0 

9.4 

19.63 

.11 

73.2    0.8 

16.8 

27.83 

.14 

64.7 

0.6 

50.10 

..14 

52.7 

0.6 

35.90 

.57 

93.2 

9.0 

19.51 

.13 

73.9    0.5 

26.3 

27.68 

.16 

66.2 

0.4 

49.95 

.15 

53.2 

0.4 

35.30 

.60 

95.0 

1.5 

19.37 

.15 

74.3    0.3 

Oct.     6.3 

27.52 

.17 

65.5  +0.1 

49.79 

.16 

53.5  +0.1 

34.66 

.65 

96.3 

1.0 

19.21 

.16 

74.5  +0.1 

16.3 

27.35 

.17 

65.4  -0.9 

49.63 

.16 

53.5 

-0.1 

34.00 

.67 

97.1  +0.5 

19.05 

.16 

74.4  -0.9 

262 

27.19 

.16 

65.2 

0.4 

49.47 

.15 

53.2 

0.4 

33.34 

.66 

97.3  -0.1 

18.89 

.15 

74.2    0.4 

Nov.    5.2 

27.04 

.14 

64.6 

0.7 

49.32 

.13 

52,7 

0.6 

32.69 

.63 

96.9 

0.6 

18.75 

.14 

73.7    0.6 

15.2 

26.91 

.11 

63.8 

0.9 

49.20 

.11 

52.0 

0.9 

32.08 

.59 

96.0 

1.9 

18.62 

.11 

73.0    0.8 

25.1 

26.82 

.08 

62.8 

1.1 

49.11 

.08 

51.0 

1.1 

31.52 

.53 

94.5 

1.7 

18.53 

.08 

72.1     1.0 

Dec.    5.1 

26.76 

.04 

61.6 

1.4 

49.04 

.04 

49.9 

1.3 

31.02 

.45 

92.5 

9.9 

18.46 

.05 

71.0    1.9 

15.1 

26.73- 

-.01 

60.1 

1.5 

49.02- 

-.01 

48.5 

1.4 

30.62 

.36 

90.1 

9.7 

18.44  - 

-.01 

69.8    1.3 

25.0 

26.74  +.03 

58.6 

1.6 

49.03  +.03 

47.1 

1.5 

30.31 

JS5 

87.3 

3.0 

18.45  +.03 
18.49  +.07 

68.4    1.4 

35.0 

26.80  +.08 

56.9 

-1.7 

49.08  +.07 

45.5 

-1.6 

30.12- 

-.19 

84.1  -^.3 

67.0  -1.5 
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APPAEENT  PLACES  FOE  THE  UPPEE  TEANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.1 
10.0 
dO.O 
30.0 

Feb.    8.9 

18.9 
28.9 
Mar.  10.9 
20.8 
30.8 

Apr.  9.8 
19.8 
29.7 

May  9.7 
19.7 

29.6 

June   8.6 

18.6 

-     28.6 

July    8.5 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 

26.2 
Nov.    5.2 
15.2 
25.2 

Dec.  5.1 
15.1 
25.1 
35.0 


r  AquilsB. 


Bight 
Aacension. 


h     m 

19  58 


6.85  +.05 
6.91  .08 
7.01  .13 
7.14  .W 
7.31    .18 


7.50 
7.72 
7.96 
&22 
8.50 

8.79 
9.10 
9.40 
9.71 
10.00 


.21 
.523 
.35 
.37 
.39 

.30 
.31 
.31 
.30 
.39 


10.29     .87 


10.55 
10.79 
10.99 
11.16 


Declination 
Korth. 


.35 
.89 
.19 
.15 


11.28  .10 
11.37  .06 
11.40  +.03 
11.40  -.03 
11.35    .07 

11.27  .10 

11.15  .13 

11.01  .15 

10.86  .16 

10.70  .16 

10.54  .15 

10.39  .14 

10.27  .11 

10.17  .091 

10.10  .05 
10.06 -.08 
10.07  +.02 

10.11  +.06 


+6  55 


// 


49.9  -1.4 

48.4  1.5 

47.0  1.4 
45.6  1.3 
44.4  1.1 

43.4  0.0 

42.6  0.6 

42.1  -0.3 

42.0  +0.1 

42.3  0.4 

42.9  0.8 

43.8  1.1 

45.1  1.4 
46.6  1.7 

48.4  1.9 

50.3  8.0 

52.3  8.1 

54.4  8.1 

56.4  8.1 

58.5  8.0 


a*  Capricorni. 


Sight 
Aacension. 


60.4 
62.1 
63.7 
65.1 
66.2 


1.8 
1.7 
1.5 
1.3 
1.1 


67.2  0.8 
67.9    0.6 

68.3  0.4 
68.6  +0.1 
68.6  H).l 

68.4  0.3 

68.0  0.6 

67.3  0.8 

66.4  1.0 

65.4    1.1 

64.1  1.3 
62.8  1.4 
61.4  -1.4 


h     m 

20  11 


12.83  +.05 
12.90  .08 
13.00  .12 
13.13  .15 
13.30    .18 


13.50 
13.72 
13.96 
14.23 
14.52 

14.82 
15.13 
15.45 
15.77 
16.08 

16.39 
16.68 
16.94 
16.17 
17.37 


.81 
.83 
^ 
.38 
.99 

.31 
.38 
.39 
.39 
.31 

.30 
J» 
.35 
.81 
.18 


Declination 
South, 


17.52  .13 
17.63  .00 
17.69  +.04 
17.71  «.0l 
17.68    .05 


17.62 
17.51 
17.39 
17.24 
17.09 


.08 
.19 
.14 
.15 
.16 


16.94  .15 

16.79  .14 

16.67  .11 

16.57  .081 

16.50  .05 
16.47  -.01 
16.47  +.09 

16.51  +.06 


-12  55 


II 


37.0  -0.3 

37.3  0.3 

37.6  OJi 

37.7  -0.1 

37.7  0.0 

37.6  +0.3 

37.4  0.3 

37.0  0.5 

36.3  0.7 

35.5  0.9 

34.6  1.1 
33.5  1.3 
32.2  1.3 
30.9  1.4 

29.5  1.4 

28.2  1.4 

26.8  1.3 

25.6  1.8 

24.4  1.1 
23.4    0.9 

22.6    0.8 

21.9  0.6 

21.4  0.4 

21.1  0.3 
20.9  +0.1 

20.9  0.0 
20.9  -0.1 

21.1  0.3 

21.3  0.8 

21.5  0.3 

21.8  0.3 

22.2  0.3 
22.5  p.3 
22.8  0.3 

23.1  0.3 
23.5  0.3 
23.8  0.3 
24.1  -0.3 


*K  Cephei. 


Right 
Ascension. 


h     m 

20  12 

8 

52.61  -.46 

52.23  .88 
52.05  -.09 
52.05  +.10 

52.24  .99 


Declination 
ITorth. 


a  Pavonis. 


Right 
Aacension. 


52.61 
5.^16 
53.85 
54.67 
55.59 


.46 
.63 
.76 
.87 
.95 


56.56  1.00 

57.57  1.01 

58.58  .99 

59.55  .94 
60.45    .86 

61.26  .76 
61.95  .63 
62.51    .48 

62.91  .33 
63.16  +.16 

63.24  -.01 
63.15  .17 
62.89  .34 
62.48    .49 

61.92  .63 

61.22  .76 
60.41  .87 
^.50  .96 
58.51  1.09 
57.47  1.06 

56.40  1.07 

55.34  1.05 

54.30  1.01 

53.33  .93 

52.44  .83 
51.67  .71 
51.03    .56 

50.56  -.39 


+77  20 


// 


25.0  -8.9 
21.9  3.9 
18.6  3,3 
15.3  3.3 
12.0     3J3 


8.9 
6.1 
3.8 
1.9 
0.6 


3.0 
8.6 
9.1 
1.6 
1.0 


0.0  -0.3 
0.0  +0.3 
0.6  0.9 
1.9  1.5 
3.7     8.1 

6.0  8.5 

8.7  8.9 

11.8  3.8 

15.2  3.5 

18.7  3.6 


22.3 

25.9 
29.5 
32.9 
36.1 


3.6 
3.6 
3.5 
3.3 
3.1 


39.0  S.8 

41.6  8.4 
43.8  8.0 

45.5  1.5 

46.7  1.0 

47.4  +0.4 

47.6  -0.3 

47.1  0.7 
40.1     1.3 

44.5  1.8 
42.5    3.3 

40.0  8.7 

37.1  -3.1 


h     m 

20  15 


Declination 
South. 


-57      7 


8  „ 

53.43 +.03   49.1  4^9 


53.50 
53.63 


.10 
.17 


53.83    .33   41.9 


54.10    .89 


54.41 

54.78 
55.19 
55.64 
56.12 

56.62 
57.14 
57.67 
58.21 
58.73 

59.23 
59.70 
60.13 
60.51 
60.82 


.34 
.39 
.43 
.47 
.48 

.51 
.53 
.53 
.53 

.51 


46.8 
44.3 


39.4 


8.4 
8.5 
8^ 
S.5 


61.07    .81 
61.24    .18 

61.33  +.05 

61.34  -.03 
61.27    .10 


61.14 
60.94 
60.69 
60.40 
60.09 


.17 
.33 
.87 
.30 
.31 


59.78  .31 
59.48  .89 
59.20  .85 
58.97  .8! 

58.79  .15 
58.68  .06 
58.63  -.01 
58.65  +.05 


37.0  9.4 

34.7  9.3 

32.5  8.1 

30.5  1.9 

28.7  1.7 


27.2 
25.9 
25.0 
24.3 


1.4 
1.1 
0.8 
0.5 


24.0  •H).l 


.48|  24.1  -0.9 

.45  24.5     0.6 

.41  25.3    0.9 

.35  26.3     1J2! 

JSB  27.7     1.5 


29.3 

1.7 

31.1 

IJ9 

33.0 

IJ9 

35.0 

9.0 

36.9 

1.9 

38.7 

1.7 

40.4 

1.5 

41.8 

1.9 

42.8 

0^ 

43.5 

0.5 

43.8  -0.1 
43.7  -H1.4 
43.1  0.8 
42.1     1J9 

40.7  1.6 
39.0  1.9 
37.0  9.1 
34.8+9.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

TT  Capricorni. 

e  Dolphini. 

''Croombridge  :i241. 

a 

Cygni. 

Mean 
Solar 
Date. 

1 

1 

Right 
Aacenaion. 

DcoUnaUon 
South, 

Bight 
Ascensioii. 

Declination- 
yorth. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Aaoenaion. 

Declination 
North. 

li     m 

20  20 

o 

-18 

36 

h     in 

20  27 

+10  52 

h     m 

20  30 

+72 

6 

h     m 

20  37 

+44  50 

Jan.     0.1 

8 

15.91  +.04 

57.2  +0.1 

8 

19.15 +.09 

66'.'5 

-1.5 

26.49  - 

-.34 

-57.1  -9.9 

8 

12.52- 

-.07 

30.5  -9.6 

10.0 

15.97 

.08 

57.2 

0.1 

19.19 

.05 

64.9 

1.6 

26.22 

.91 

54.1 

3.1 

12.48  - 

-.09 

27.8    9.8 

20.0, 

16.07 

.11 

57.0 

0.9 

19.25 

.06 

63.4 

1.6 

26.07  ■ 

-.08 

50.9 

3.3 

12.48 +.0^ 

24.9    9.0 

30.0 

16.20 

.15 

56.8 

0.3 

19.35 

.19 

61.9 

1.5 

26.05  +.05 

47.6 

3.3 

12.54 

.08 

22.0    9.9 

1 

Feb.    9.0 

16.36 

.18 

56.4 

0.4 

19.49 

.15 

60.5 

1.3 

26.17 

.18 

44.3 

3.9 

12.65 

.13 

19.1     9.8 

18.9 

16.56 

.91 

56.0 

0.5 

19.65 

.18 

59.3 

1.1 

26.41 

.31 

41.1 

3.0 

12.80 

.18 

16.4     9.5 

28.9 

16.78 

z 

55.4 

0.7 

19.84 

.91 

58.4 

0.8 

26.78 

.49 

38.2 

9.7 

13.01 

.93 

14.1     9.9 

Mar.  10.9 

17.02 

54.7 

0.8 

20.07 

.93 

57.7 

0.5 

27.25 

.53 

35.8 

9.9 

13.25 

.97 

12.1     1.7 

20.9 

17.29 

.•28 

53.8 

0.9 

20.31 

.96 

57.5 

-0.1 

27.83 

.63 

33.8 

1.7 

13.54 

.31 

10.6    1.9 

30.8 

17.58 

.30 

52.8 

1.1 

20.58 

.98 

57.6  +0.3 

28.48 

.68 

32.4 

l.l 

13.86 

.34 

9.7     0.7 

Apr.    9.8 

17.89 

.31 

51.7 

1.9 

20.86 

.99 

58.1 

0.7 

29.18 

.73 

31.6  -0.5 

14.21 

.36 

9.3  -0.1 

19.8 

18.20 

.39 

50.5 

1.9 

21.16 

.30 

59.0 

1.1 

29.92 

.75 

31.4  +0.9 

14.58 

.38 

9.5  +0.5 

29.7 

18.53 

.33 

49.2 

1.3 

21.47 

.31 

60.2 

1.4 

30.67 

.75 

31.9 

0.8 

14.96 

.38 

10.3    1.1 

May    9.7 

18.86 

.33 

47.9 

1.3 

21.78 

.31 

61.7 

1.7 

31.40 

.79 

33.0 

1.4 

15.34 

.38 

11.7     1.6 

19.7 

19.19 

.39 

46.6 

1.3 

22.09 

.30 

63.6 

19 

32.10 

.68 

34.8 

9.0 

15.71 

.36 

13.6     9.1 

29.7 

19.51 

.31 

45.4 

1.9 

22.38 

.99 

65.6 

9.1 

32.74 

.61 

36.9 

9.4 

16.06 

.34 

15.9     9.5 

June    8.6 

19.81 

.99 

44.2 

1.1 

22.66 

.97 

67.7 

9.9 

33.31 

39.6 

9.9 

16.39 

.31 

18.6     9.9 

16.6 

20.08 

.96 

43.2 

1.0 

22.92 

.94 

70.0 

9.3 

33.79 

.4)1 

42.6 

3J2 

16.69 

.97 

21.6    3.1 

28.6 

20.33 

.93 

42.3 

0.8 

23.14 

.91 

72.3 

9.3 

34.17 

.«*• 

45.9 

3.4 

16.94 

.93 

24.8    3.3 

July    8.6 

20.54 

.19 

41.6 

0.6 

23.33 

.17 

74.5 

3.9 

34.44 

.91 

49.5 

3.6 

17.14 

.18 

28.2    3.4 

18.5 

20.71 

.15 

41.1 

0.5 

23.48 

.13 

76.7 

3.1 

34.58  +.00 

53.1 

3.7 

17.29 

.19 

31.6     3.4 

28.5 

20.83 

.10 

40.7 

0.3 

23.59 

.09 

78.7 

9.0 

34.61- 

-.04 

56.8 

3.7 

17.38 

.06 

35.0    3.4 

Aug.    7.5 

20.90 

.05 

40.5 

+0.1 

23.65  +.04 

80.6 

1.8 

34.51 

.16 

60.5 

3.6 

17.42  +.01 

38.3    3.9 

17.4 

20.93  +.01 

40.5 

0.0 

23.67- 

-.01 

82.3 

1.6 

34.30 

.97 

64.0 

3.4 

17.40  - 

-.05 

41.4    3.0 

27.4 

20.91- 

-.04 

40.6  -«.9 

23.65 

.05 

83.7 

1.3 

33.98 

.38 

67.3 

3.9 

17.32 

.10 

44.3    9.8 

Sept   6.4 

20.85 

.08 

40.8 

0.3 

23.58 

.08 

84.9 

1.1 

33.55 

.47 

70.4 

9.9 

17.20 

.15 

46.9    9.5 

16.4 

20.76 

.11 

41.1 

0.3 

23.48 

.11 

85.9 

0.8 

33.04 

.56 

73.2 

9.6 

17.03 

.19 

49.2    9.1 

26.3 

20.63 

.14 

41.5 

0.4 

23.35 

.14 

86.6 

0.6 

32.44 

.63 

75.6 

9.1 

16.82 

.99 

51.1     1.7 

Oct.     6.3 

20.49 

.15 

41.9 

0.4 

23.21 

.15 

87.0 

0.3 

31.79 

.68 

77.4 

1.7 

16.59 

.94 

52.6    1.3 

16.3 

20.33 

.16 

42.2 

0.4 

23.06 

.16 

87J8+0.1 

31.10 

.71 

78.8 

1.9 

16.34 

.96 

53.6    0.8 

26.3 

80.17 

.15 

42.6 

0.3 

22.90 

.16 

87.2  -0.9 

30.38 

,73 

79.8  +0.6 

16.08 

.96 

54.1  -H).9 

Nov.    5.2 

20.02 

.14 

42.9 

0.3 

22.75 

.15 

86.8 

0.5 

29.65 

.79 

80.1 

0.0 

15.82 

.95 

54.1  -0.9 

15.2 

19.89 

.19 

43.1 

0.9 

22.6t 

.13 

86.2 

0.7 

28.94 

.70 

79.8  -0.5 

15.58 

.94 

53.7    0.7 

25.2 

19.79 

.09 

43.3 

0.9 

22.49 

.10 

85.4 

0.9 

28.27 

.65 

79.0 

1.1 

15.36 

.91 

52.7    1.9 

D«o.    5.1 

19.71 

.06 

43.5 

-0.1 

22.40 

.07 

84.4 

1.9 

27.65 

.58 

77.6 

1.7 

15.16 

.18 

51.3    1.7 

15.1 

19.67- 

-.09 

43.5 

0.0 

22.35 

.04 

83.1 

1.3 

27.10 

.50 

76.7 

9.9 

15.00 

.14 

49.4.  9.1 

25.1 

19.67  +.08 

43.5 

0.0 

22.32- 

-.01 

81.7 

1.5 

26.65 

.40 

73.3 

9.6 

14.88 

.10 

47.1     9.4 

35.1 

19.71  +.05 

43.5  +0.1 

22.33  +.03 

80.2 

-1.5 

26.31  • 

-.99 

70.5 

-3.0 

14.81  - 

-.05 

44.5  -9.7 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

H' 

Aquarii. 

1' 

Cygni. 

•12YearCat.l879. 

• 

61  Cygni  {pr.) 

Mean 
Solar 
Date. 

Right 
Asoenston. 

Declioation 
SwUh. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
North. 

h     m 

20  46 

o         / 

-9  26 

h     m 

20  52 

+40 

41 

h     m 

20  52 

+80 

5 

h 

21 

m 

1 

O           1 

+38     8 

Jan.     0.1 

8 

0.28  +.09 

43.6  -0.5 

s 
33.66- 

-.07 

42.9  -9.5 

57.55  -.79 

29.2  --9.6 

21.64- 

-.06 

46.1  -9.9 

10.1 

0.31 

.05 

44.0 

0.4 

33.61- 

-.08 

40.3 

9.7 

56.86    .59 

26.4 

9.9 

21.60- 

-.09 

43.8    9.4 

20.0 

0.38 

.08 

44.4 

0.3 

33.61  +.0^ 

37.6 

9.7 

56.38    .36 

23.4 

3.1 

21.60  +.03 

41.3     9.5 

30.0 

0.47 

.11 

44.7 

0.9 

33.65 

.07 

34.9 

9.7 

56.14  - 19 

20.2 

3.3 

21.65 

.07 

38.7    9.6 

Feb.    9.0 

0.60 

.14 

44.8  -0.1 

33.74 

.11 

32.2 

9.6 

56.14  +.19 

16.9 

3.3 

21.74 

.11 

3642    9.5 

19.0 

0.76 

.17 

44.8  +0.1 

33.88 

.16 

29.6 

9.4 

56.39    .36 

13.7 

3.1 

21.87 

.16 

33.9    9JI 

28.9 

0.95 

.90 

44.6 

0.3 

34.06 

.90 

27.3 

9.1 

56.87    .50 

10.7 

9.9 

22.05 

.90 

31.8    1.9 

Mar.  10.9 

1.16 

.93 

44.2 

0.5 

34.28 

.94 

25.4 

1.7 

57.56    .79 

8.0 

9.5 

22.27 

.94 

30.0    1.5 

20.9 

1.40 

.95 

43.6 

0.7 

34.54 

.98 

24.0 

1.9 

58.44    .97 

5.8 

9.0 

22.53 

.98 

28.7    1.1 

30.8 

1.66 

.97 

42.8 

0.9 

34.84 

.31 

23.0 

0.7 

59.48  1.10 

4.0 

1.5 

22.82 

.31 

27.9  -0.6 

Apr.    9.8 

1.94 

.99 

41.7 

1.1 

35.17 

.34 

22.7 

-0.1 

60.63  1.90 

2.9 

0.9 

23.14 

.33 

27.6    0.0 

19.8 

2.24 

.31 

40.5 

1.3 

35.51 

.35 

22.8  +0.5 

61.67  \J» 

2.3 

-0.3 

23.49 

.35 

27.8  44.5 

29.8 

2.55 

.39 

39.1 

1.5 

35.87 

.36 

23.6 

1.0 

63.14  1.97 

2.4  +0.4 

23.84 

.37 

28.6    1.1 

May    9.7 

2.87 

.39 

37.6 

1.6 

36.24 

.36 

24.8 

1.5 

64.40  1.94 

3.1 

1.0 

24.21 

.37 

29.9    1.6 

19.7 

3.19 

.39 

36.1 

1.6 

36.60 

.36 

26.6 

9.0 

65.61  1.17 

4.4 

1.6 

24.58 

.36 

31.8    S.0 

29.7 

3.50 

.31 

34.4 

1.6 

36.95 

.34 

28.8 

9.4 

66.73  1.07 

6.2 

9.1 

24.93 

.35 

34.0    9.4 

June   8.7 

3.80 

.99 

32.8 

1.6 

37.27 

.31 

31.4 

9.8 

67.74    .94 

8.5 

9.6 

25.27 

.39 

36.6    9^ 

18.6 

4.08 

.97 

31.3 

1.5 

37.57 

.96 

34.3 

3.0 

68.60    .77 

11.3 

9.9 

25.58 

.99 

39.5    3.0 

28.6 

4.34 

.94 

29.9 

1.4 

37.84 

.94 

37.4 

3.9 

69.28    .59 

14.4 

3.3 

25.86 

M 

42.6    3J9 

July    8.6 

4.56 

.90 

28.5 

1.3 

38.05 

.10 

40.7 

3.3 

69.76    .40 

17.8 

3.5 

26.09 

JU 

45.9    3.3 

J  6.5 

4.74 

.16 

27.4 

1.1 

38.22 

.14 

44.0 

3.3 

70.08  +.19 

21.3 

3.6 

26.28 

.16 

49.2    3.3 

26.5 

4.88 

.19 

26.4 

0.9 

38.34 

.09 

47.3 

3.3 

70.17  -.01 

25.0 

3.7 

26.42 

.11 

52.6    3.3 

Aug.   7.5 

4.97 

.07 

25.6 

0.7 

38.40  +.04 

50.5 

3.1 

70.05    .99 

28.7 

3.7 

26.50 

.06 

55.8    3.9 

17.5 

5.02  +.03 

25.1 

0.5 

38.41- 

-.09 

53.6 

3.0 

69.73    .49 

32.3 

3.6 

27.54  +.01 

58.9    3.0 

27.4 

5.02- 

-.09 

24.6 

0.3 

38.36 

.07 

56.4 

9.7 

69.22    .61 

35.8 

3.4 

26.52- 

-.04 

61.8    9.8 

Sept.  6.4 

4.99 

.06 

24.4  40.9 

38.27 

.19 

59.0 

9.4 

68.51    .79 

39.1 

3.9 

26.46 

.00 

64.4    9^ 

16.4 

4.91 

.09 

24.3 

0.0 

38.13 

.15 

61.3 

9.1 

67.65    .94 

42.2 

9.9 

26.35 

.13 

66.7    %si 

26.4 

4.81 

.19 

24.4  -0.1 

37.96 

.19 

63.2 

1.7 

66.63  1.08 

44.9 

9.5 

26.20 

.16 

68.7    1-8 

Oct.     6.3 

4.68 

.14 

24.5 

0.9 

37.77 

.91 

64.7 

1.3 

65.50  1.19 

47.2 

9.1 

26.03 

.18 

70.3    1.4 

.      16.3 

4.54 

.15 

24.8 

0.3 

37.55 

.93 

65.8 

0.9 

64.26  1.97 

49.1 

1.6 

,25.84 

.90 

71.5    1.0 

26.3 

4.39 

.15 

25.1 

0.3 

37.32 

.93 

66.4  +0.4 

62.96  1.39 

50.4 

1.1 

25.64 

.91 

72.4    0.5 

Nov.    5.3 

4.25 

.14 

25.5 

0.4 

37.09 

.93 

66.5  -0.1 

61.63  U34 

51.2  +0.5 

25.43 

.90 

72.6  40.1 

15.2 

4.12 

.19 

25.9 

0.4 

36.87 

.91 

66.2 

0.6 

60J29  1.33 

51.5  -0.1 

25.23 

.19 

72.4  -0.4 

25.2 

4.01 

.10 

25.3 

0.5 

36.67 

.19 

65.4 

1.0 

58J}8  1.98 

51.1 

0.6 

25.05 

.17 

71.8    0.9 

Dee.    5.2 

3.92 

.07 

26.8 

0.5 

36.49 

.17 

64.2 

1.5 

57.75  1.19 

50.2 

1J9 

24.89 

.15 

70.7     1.3 

15.1 

3.87 

.04 

27.3 

0.5 

36.34 

.13 

62.5 

1.9 

56.62  1.06 

48.7 

1.8 

24.76 

.19 

69.2    1.7 

25.1 

3.84- 

-.01 

27.7 

0.5 

36.22 

.09 

60.4 

9.3 

55.64    .00 

46.7 

9.3 

24.66 

.08 

67.3    9.0 

35.1 

3.85  +.09 

28.2  -0.4 

36.15- 

-.06 

58.0 

-9.5 

54.83 -.79    44.2-9.7 

24.59- 

-.04 

65.1  -9.3 , 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

CCygni. 

a 

Cephei. 

1 

Pegasi. 

P  Aquarii. 

Mean 
fiolar 
Date. 

1 

Right 
ABcenaiou. 

DecUnAtlon 
North, 

Bight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

li 

21 

m 

7 

+29  43 

h     m 

21  15 

+62 

3 

• 

h     m 

21  16 

o 

+19 

16 

h     m 

21  25 

o 

-6 

6 

Jan.     0.1 

40.87- 

-.» 

24.9- 

-3.1 

35.69- 

-.94 

58^6  -«.4 

22.99- 

-.04 

45.5 

-1.6 

4.33- 

-.01 

45.9  -0.6  1 

10.1 

40.84- 

-.01 

22.7 

9J3 

35.49 

.17 

56.0 

9.8 

22.96- 

-.01 

43.8 

1.8 

4.33 +.09 

46.4 

0.5 

^.1 

40.64  -I-.08 

20.5 

9.3 

35.36 

.10 

53.0 

3.0 

22.98  +.03 

42.0 

1.8 

4.36 

.04 

46.9 

0.4 

30.0 

40.86 

.06 

18.2 

9.3 

35.30  - 

-.09 

49.9 

3.9 

23.02 

.06 

40.2 

1.8 

4.41 

.07 

47.2 

0.3 

Feb.    9.0 

40.96 

.10 

15.9 

9J2 

35.32  +.06 

46.8 

3.9 

23.10 

.10 

38.4 

1.7 

4.49 

.10 

47.5  -0.9  1 

19.0 

41.08 

.14 

13.8 

9.0 

35.43 

.15 

43.6 

3.0 

23.21 

.18 

36.9 

1.5 

4.61 

.13 

47.6 

0.0  1 

28.9 

41.24 

.18 

11.9 

1.7 

35.62 

.93 

40.7 

9.8 

23.36 

.16 

85.5 

1.9 

4.76 

.16 

47.5  -H>.9  1 

Var.  10.9 

41.43 

.91 

10.4 

1.3 

35.88 

.30 

88.1 

9.4 

23.54 

SO 

34.5 

0.9 

4.98 

.19 

47.2 

0.4 

20.9 

41.66 

.25 

9.3 

0.9 

36.22 

.37 

85.9 

9.0 

23.75 

.93 

83.8 

0.5 

5.14 

.99 

46.6 

0.7 

30.9 

41.92 

.96 

8.7  -0.4 

36.62 

.48 

34.2 

1.4 

23.99 

.96 

33.5- 

-0.1 

5.37 

JB 

45.8 

0.9 

Apr.    9.8 

42.20 

.30 

8.5  40.1 

37.07 

.48 

33.1 

0.8 

24.26 

.98 

33.7+0.4 

5.63 

.97 

44.8 

1.1 

19.8 

42.51 

.39 

8.8 

0.6 

37.57 

.51 

82.6- 

-0.9 

24.55 

.30 

84.2 

0.8 

5.91 

.99 

43.5 

1.4 

29.8 

42.84 

.33 

9.6 

1.1 

38.09 

.53 

32.7 +0.4 1 

24.86 

.31 

35.2 

1.9 

6.21 

.31 

42.1 

1.5 

May    9.8 

43.17 

.34 

10.9 

1.5 

38.62 

.53 

33.4 

1.0 

25.18 

.39 

36.6 

1.6 

6.52 

.39 

40.5 

1.7 

19.7 

43.51 

.33 

12.7 

1.9 

39.14 

.S9 

84.7 

1.6 

25.51 

.39 

38.4 

1.9 

6.84 

.39 

38.7 

1.8 

29.7 

43.84 

.39 

14.8 

9.3 

39.65 

.49 

36.6 

9.1 

25.82 

.39 

40.4 

1.9 

7.16 

.39 

36.9 

1.6 

June   8.7 

44.16 

.31 

17.2 

9.6 

40.12 

.45 

39.0 

9.6 

26.13 

.30 

42.7 

9.4 

7.47 

.31 

35.1 

1.8 

18.6 

44.45 

.98 

19.9 

9.8 

40.55 

.40 

41.7 

3.0 

26.42 

JS& 

45.1 

9.5 

7.77 

.99 

33.3 

1.8 

28.6 

44.71 

JM 

22.7 

9.9 

40.93 

.34 

44.9 

3.3 

26.68 

.95 

47.7 

9.6 

8.04 

J» 

31.6 

1.7 

July    8.6 

44.93 

JU 

25.7 

3.0 

41.24 

.97 

48.3 

3.5 

26.91 

Jtl 

50.3 

9.6 

8.29 

.98 

30.0 

1.5 

18.6 

45.12 

.16 

28.7 

3.0 

41.47 

.19 

51.9 

3.7 

27.10 

.17 

52.9 

9.6 

8.50 

.19 

28.5 

1.4 

28.5 

45.26 

.19 

31.6 

9.9 

41.62- 

.19 

55.6 

3.7 

27.25 

.13 

55.5 

9.5 

8.67 

15 

27.3 

1.1 

Aug.  7.5 

45.3S 

.07 

34.4 

9.8 

41.70 +.04 

59.3 

3.7 

27.36 

.08 

57.9 

9.3 

8.80 

.11 

26.2 

0.9 

17.5 

45.39  -I-.09 

37.1 

9.6 

41 .69  < 

-.05 

62.9 

3.6 

27.42 

.04 

60.1 

9.9 

8.88 

.06 

25.3 

0.8 

27.5 

45.38- 

-.08 

39.6 

9.4 

41.61 

.19 

66.4 

3.4 

27.43  +.01 

62.2 

1.9 

8.92 +.09 

24.7 

0.6 

Sept.  6.4 

45.33 

.07 

41.9 

9.1 

41.45 

.19 

69.7 

3.9 

27.40- 

-.05 

64.0 

1.7 

8.92- 

-.09 

24.2 

0.4 

16.4 

45.24 

.11 

43.6 

1.8 

41.23 

.96 

72.8 

9.9 

f7.34 

.08 

65.5 

1.4 

o.UU 

.06 

24.0  +0.9  1 

26.4 

45.12 

.14 

45.5 

1.5 

40.94 

.31 

75.5 

9.5 

27.24 

.11 

66.7 

1.1 

8.80 

.09 

23.9 

0.0 

Oct.     6.3 

44.97 

.16 

46.7 

1.1 

40.60 

.36 

77.6 

9.1 

27.12 

.13 

67.7 

0.8 

8.70 

.11 

23.9  -0.1  1 

16.3' 

44.80 

.16 

47.6 

0.7 

40.23 

.30 

79.6 

1.6 

26.98 

.15 

68.3 

0.5 

8.57 

.13 

24.1 

0.9 

26  3 

44.62 

.18 

48.2  -H).3 

39.82 

.41 

81.0 

1.1 

26.82 

.16 

68.6+0.9 

8.44 

.13 

24.4 

0.3 

Nov.    5.3, 

44.44 

.18 

48.3  -0.1 

39.41 

.49 

81.8  +0.6 

26.67 

.15 

68.6  -0.a 

8.31 

.13 

24.8 

0.4 

15.2 

44.26 

.17 

48.0 

0.5 

38.99 

.41 

62.1 

0.0 

26.52 

.14 

66.3 

0.5 

8.18 

.13 

25.3 

0.5 

25.2 

44.10 

.15 

47.3 

0.9 

38.59 

.40 

81.8  -0.6 

26.38 

.13 

67.7 

0.8 

8.06 

.11 

25.8 

0.5 

Dec.    5.2 

43.96 

.13 

46.2 

1.3 

38.20 

.37 

80.9 

1J3 

26.26 

.11 

66.8 

1.1 

7.96 

.00 

26.3 

0.6 

15.3 

43.84 

.10 

44.8 

1.6 

37.86 

.33 

79.5 

1.7 

26.16 

.08 

65.6 

1.3 

7.88 

.07 

26.9 

0.6 

25.1 

43.75 

.07 

43.0 

1.9 

37.56 

.97 

77.6 

9.9 

26.09 

.06 

64.1 

1.5 

7.83 

.04 

27.4 

0.6 

1 

35.1 

43.70 . 

-.04 

41.0 -9.1 1 -37.31. 

-.91 

75.2-H3.6|  26.05- 

-.03 

62.5 

-1.7 

7.81- 

-.01 

28.0 -0.6  i| 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

*/3  Cephei. 

^Aqi 

iiarii. 

e 

Pegaai. 

*11  Cephei. 

Mean 
Solar 
Date. 

1 

Bigbt 
ABoenaloii. 

Declination 
Nwrth. 

Right 
Ajwonsion. 

Declination 
South. 

Right 
Aacenaion. 

JforM. 

Rig^t 

Declination' 
North. 

h     m 

21  26 

o 

+70 

0 

h     m 

21  31 

o 

-8 

24 

h     m 

21  38 

0 

+9 

18 

h     m 

21  40 

+70  44 

Jan.     O.l 

59.89- 

-.40 

82.9  - 

-4.3 

11.54- 

-.09 

23.4 

-0.5 

B 

7.97- 

-.04 

41.4 

-1J9 

2.79- 

-.44 

52.2 

1 
1 

-«.l 

10.1 

59.54 

.31 

80.4 

8.7 

11.54  +.01 

23.8 

0.4 

7.94- 

-.01 

40.2 

1.9 

2.40 

.35 

49.8 

9.6 

20.1 

59.28 

.91 

77.5 

8.0 

11.56 

.04 

24.2 

0.3 

7.95  +.09 

39.0 

1.3 

2.10 

Ji5 

47.1 

9.9, 

30.0 

59.13- 

-.10 

74.5 

3.9 

11.61 

.07 

24.4  -OJll 

7.98 

M 

37J8 

1.3 

1.90 

.14 

44.1 

3.1 

Feb.    9.0 

59.09  -k-M 

71.3 

9S 

11.69 

.10 

24.5 

0.0 

8.04 

.08 

36.6 

l.l 

1.83- 

-.09 

40.9 

"i 

19.0 

59.17 

.14 

68.0 

3J9 

11.80 

.13 

24.5  +0.9 

8.14 

.11 

35.6 

0.9 

1.87 +.10 

37.7 

1 
3J9l 

Mar.    1.0 

59.37 

.35 

65.0 

3.0 

11.94 

.16 

24.2 

0.4 

8.27 

.14 

34.8 

6.7 

2.03 

.93 

34.6 

3.0: 

10.9 

59.67 

.96 

62.2 

9.6 

12.11 

.19 

23.8 

0.6 

8.42 

.18 

34.3 

0.4 

2.31 

.34 

31.8 

9.7 

20.9 

60.08 

.46 

59.7 

9J2 

12.32 

.99 

23.1 

0.8 

8.61 

JUl 

34.1 

-0.1 

2.71 

.45 

29.2 

S.3- 

30.9 

60.59 

.54 

57.8 

1.7 

12.55 

.34 

22.1 

1.0 

8.84 

Si 

34.2  -H>.3 

3.20 

.54 

27.2 

1.8 

Apr.    9.9 

61.16 

.61 

56.4 

1.1 

12.80 

.97 

21.0 

1.9 

9.08 

.96 

34.7 

0.6 

3.77 

.61 

25.6 

1.3 

19.8 

61.80 

.66 

55.6  -0.5 

13.08 

.99 

19.7 

1.4 

9.36 

.98 

35.5 

1.0 

4.41 

.67 

24.6 

0.7 

29.8 

62.47 

.69 

55.4  -H).l 

13.38 

.31 

18.2 

1.6 

9.65 

.30 

36.6 

1.3 

5.10 

.70 

24.3 

-0.1 

May    9.8 

63.16 

.69 

55.8 

0.8 

13.69 

.39 

16.5 

1.7 

9.96 

.31 

38.1 

1.6 

5.81 

.79 

24.5+0.6  1 

19.7 

63.85 

.68 

56.9 

1.3 

14.01 

.39 

14.8 

1.8 

10.27 

.39 

39.8 

1.9 

6.53 

.71 

25.4 

IJt 

29.7 

64.51 

.65 

58.5 

1.9 

14.34 

.38 

13.0 

1.8 

10.59 

.39 

41.7 

9.0 

7.23 

.68 

26.9 

1 
1.7 

June    8.7 

65.13 

.60 

60.6 

9.4 

14.65 

.31 

11.2 

1.8 

10.90 

.31 

43.9 

9.9 

7.89 

.64 

28.9 

8Ji- 

18.7 

05.70 

.53 

63.3 

9.8 

14.96 

.99 

9.4 

1.7 

11.20 

.99 

46.1 

9.3 

8.49 

.57 

31.4 

9.7 

1 

28.6 

66.18 

.45 

66.2 

3.9 

15.24 

jan 

7.8 

1.6 

11.48 

.96 

48.3 

9.3 

9.02 

.49 

34.2 

3.1: 

July    8.C 

66.59 

.36 

69.6 

3.4 

15.49 

JSU 

6:2 

1.4 

11.72 

.93 

50.6 

9.3 

9.47 

.40 

37.5 

3.4 

18.6 

66.89 

.96 

73.1 

3.6 

15.71 

so 

4.9 

1.3 

11.94 

.90 

52.8 

9.3 

9.S 

.30 

41.0 

a.6: 

28.5 

67.09 

.15 

76.8 

3.7 

15.88 

.16 

3.7 

1.1 

12.11 

.15 

54.9 

9.0 

10.06 

.19 

44.6 

3.7 

Aug.    7.5 

67.19 +.04 

80.6 

3.8 

16.02 

.11 

2.8 

0.8 

12.24 

.11 

56.9 

1.9 

10.20  +.08 

48.4 

3.8  j 

17.5 

67.18- 

-.06 

84.3 

3.7 

16.11 

.07 

2.1 

0.6 

12.33 

.07 

58.7 

1.7 

10.23- 

-.03 

.52.2 

3.8 

27.5 

67.00 

.17 

88.0 

3.6 

16.16  +.09 

1.5 

0.4 

12.38  +.09 

60.2 

1.4 

10.15 

.13 

55.9 

3.7 

1 

Sept.  6.4 

66.85 

.96 

91.5 

3.4 

16.16- 

-.09 

1.2 

0.3 

12.38- 

-.09 

61.5 

1.3 

9.96 

.94 

50.5 

3^ 

16.4 

66.54 

.35 

94.8 

3.1 

16.12  %06 

1.1 

+0.1 

12.34 

.05 

62.6 

1.0 

9.68 

.33 

62.9 

3.3 

26.4 

66.15 

.43 

97.7 

9.8 

16.05 

.09 

1.1  -0.1 1 

12.27 

.06 

63.5 

0.7 

9.31 

.40 

66.0 

9.9^ 

Oct.     6.4 

65.69 

.49 

100.3 

9.4 

15.95 

.11 

1.3 

0.9 

12.17 

.11 

64.1 

0.5 

8.86 

.48 

68.7 

9.6 

16.3 

65.17 

.55 

102.5 

1.9 

15.83 

.13 

1.5 

0.3 

12.06 

.13 

64.5  40.3 

8.35 

.54 

71. 1 

9.1 

26.3 

64.60 

.5» 

104.2 

1.4 

15.70 

.13 

1.9 

0.4 

11.92 

•14 

64.6 

0.0 

7.79 

.58 

72.9 

1.6 

Nov.    5.3 

64.01 

.60 

105.3 

0.8 

15.56 

.13 

2.3 

0.5 

11.79 

.14 

64.5  H).9 

7.19 

.61 

74.3 

1.1 

15.2 

63.41 

.00 

105.9  +0.3 

15.44 

.13 

2.8 

0.5 

11.65 

.13 

64.2 

0.4 

6.57 

.69 

75.1+0.5  1 

25.2 

62.81 

.59 

105.9  -0.3 

15.32 

.11 

3.3 

0.5 

11.53 

.19 

63.6 

0.6 

5.95 

.61 

75.3- 

-0.1' 

Dec.    5.2 

62.23 

.56 

105.3 

0.9 

15.21 

.09 

3.8 

0.5 

11.42 

.10 

62.9 

0.8 

5.35 

.59 

74.9 

6.7 

15.2 

6J.70 

.61 

104.1 

1.5 

15.13 

.07 

4.3 

0.5 

11.33 

.06 

62.0 

1.0 

4.79 

.54 

73.9 

1.3 

25.1 

61.22 

.44 

102.3 

9.0 

15.08 

.04 

4.8 

0.5 

11.26 

.06 

60.9 

1.1 

4.27 

.48 

72.4 

1.8 

35.1 

60.82- 

-.36 

100.1 

-8.4 

15.05  • 

-.OS^ 

5.2  -0.4 

11.22- 

-.08 

59.8 

-1.3 

3.83- 

-.40 

70.3  -«.3 . 1 

FIXED  STARS,  18TT. 


319 


APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

« 

fi  Capr 

icorni. 

**79  Draconis. 

a 

Aquarii. 

a  Gruis. 

Mean 
Solar 
Date. 

1 

1 

Bight 
AaeenaioD. 

Declination 
8waK 

Right 
Ascension. 

Declination 

Right 
Aaoennlon. 

Declination 
SouOi, 

Right 
Ascension. 

Declination 
South. 

h     m 

21  46 

o 

-14 

7 

h     m 

21  51 

+73 

6 

h     m 

21  59 

0         » 

-0  54 

h 

22 

m 

0 

o 

-47 

32 

Jan.     0.1 

34.83- 

-.04 

53.5 

-0.9 

8 

15.53- 

-.64 

84.6  -9.0 

27.40- 

-.04 

63  4  -0.8 

28.07- 

-.10 

94.5  +1.4 

10.1 

34.81  - 

-.01 

53.6 

-0.1 

15.04 

.44 

82.4 

9.5 

27.37 . 

-.09 

64.2 

0.7 

27.99 

.05 

93.0 

1.6 

20.1 

34.82  +.0^ 

53.6  +0.1 

14.66 

.33 

79.7 

9.8 

27.36  +.01 

64.8 

0.7 

27.96- 

-.01 

91.2 

1.9 

30.1 

34.85 

.05 

53.5 

0.9 

14.39 

.90 

76.8 

3.1 

27.38 

.03 

65.5 

0.6 

27.97  +.04 

89.2 

9.9 

Feb.    9.0 

34.92 

.06 

53.2 

0.4 

14.25- 

-  07 

73.7 

3.9 

27.43 

.06 

66.0 

0.4 

28.03 

.06 

86.9 

9.4 

19.0 

35.02 

.11 

52.7 

0.6 

14.25 +.07 

70.5 

3.9 

27  51 

.09 

66.3  -0.3 

28.13 

.13 

84.5 

9.6 

Mar.    1.0 

35.15 

.16 

52.1 

0.7 

14.39 

.91 

67.3 

3.1 

27.62 

.19 

66.5 

0.0 

28.28 

.17 

81.9 

9.6 

10.9 

35.31 

.18 

51.3 

0.9 

14.67 

.34 

64.4 

9.8 

27.76 

.16 

66.4  +0.9 

28.48 

.99 

79.3 

9.6 

20.9 

35.50 

.91 

50.2 

1.1 

15.08 

.47 

61.8 

9.4 

27.93 

.19 

66.0 

0.5 

28.72 

.96 

76.7 

9.6 

30.9 

35.73 

.94 

49.0 

1.3 

15.60 

.56 

59.6 

9.0 

28.13 

.99 

65.4 

0.7 

29.00 

.30 

74.0 

9.6 

Apr.    9.9 

35.98 

.96 

47.6 

1.5 

16.22 

.67 

57.9 

1.4 

28.37 

.96 

64.6 

1.0 

29.31 

.94 

71.5 

9.6 

19.8 

36.25 

.90 

46.1 

1.6 

16.92 

.73 

56.7 

0.9 

28.63 

.97 

63.4 

1.3 

29.67 

.37 

69.1 

9.3; 

29.8 

36.55 

.31 

44.4 

1.7 

17.68 

.78 

56.2  -0.3 

28.91 

.99 

62.0 

1.5 

30.06 

.40 

66.9 

9.1 

May    9.8 

36.87 

.38 

42.7 

1.8 

18.47 

.80 

56.2  -W.4 

29.21 

.31 

60.4 

1.7 

30.47 

.49 

64.9 

1.9 1 

19.8 

37.19 

.33 

40.9 

1.8 

19.27 

.80 

56.9 

1.0 

29.53 

.39 

58.6 

1.9 

30.90 

.44 

63.1 

1.6! 

29.7 

37.52 

.33 

39.1 

1.8 

20.06 

.77 

58.2 

1.6 

29.85 

.39 

5C.7 

9.0 

31.33 

.44 

61.7 

1.3 

June    8.7 

37.85 

.38 

37.3 

1.7 

20.81 

.79 

60.0 

9.1 

30.16 

.31 

54.7 

9.0 

31.77 

.43 

60.6 

0.91 

1 

18.7 

38.16 

.31 

35.7 

1.6 

21.50 

.65 

62.4 

9.6 

30.47 

.30 

52.7 

9.0 

32.19 

.41 

59.9 

0.61 

28.6 

38.46 

.98 

34.2 

1.4 

22.11 

.57 

65.1 

3.0 

30.76 

.96 

50.7 

9.0 

32.59 

.39 

59.6  +0.1 ! 

July    8.6 

38.73 

J35 

32.9 

1.9 

22.63 

.47 

68.2 

3.3 

31.03 

.95 

48.8 

1.9 

32.96 

.35 

59.7  -0.3 

18.6 

38.96 

.99 

31.7 

1.0 

23.05 

.36 

71.7 

3.6 

31.26 

.99 

47.0 

1.7 

33.29 

.30 

60.1 

0.6 1 

28.6 

39.16 

.18 

30.8 

0.8 

23.35 

.94 

75.3 

3.7 

31.46 

.18 

45.4 

1.5 

33.56 

.95 

60.9 

1.0 

Aug.   7.5 

39.32 

.13 

30.2 

0.5 

23.54  +.19 

79.0 

3.8 

31.61 

.14 

43.9 

1.3 

33.78 

.19 

62.1 

1.3 

17.5 

39.42 

.09 

29.8 

0.3 

23.59 

.00 

82.8 

3.8 

31.73 

.00 

42.7 

1.1 

33.94 

.13 

63.5 

1.5 

27.5 

39.49  +.04 

29.6+0  J 

23.53- 

-.19 

86.6 

3.7 

3J.80 

.06 

41.7 

0.9 

34.04  +.06 

65.1 

1.7 

Sept.   6.5 

39.61 

.00 

29.6  -0.1 

23.35 

.94 

90.3 

3.6 

31.83  +.01 

40.9 

0.7 

34.06 

.00 

66.9 

1.8 

16.4 

39.48- 

-.04 

29.7 

0.9 

23.06  ' 

.35 

93.8 

3.4 

31.81  - 

-.03 

40.4 

0.5 

34.03  - 

-.06 

68.8 

1.9 

26.4 

39.42 

.06 

30.0 

0.4 

22.67 

.44 

97.0 

3.1 

31.76 

.06 

40.0 

0.3- 

33.94 

.11 

70.6 

1.8 

Oct.     6.4 

39.33 

.10 

30.5 

0.5 

22.18 

.53 

99.9 

9.7 

31.69 

.09 

39.8- 

f0.1 

33.80 

.16 

72.4 

1.7 

16.3 

39.22 

.19 

31.0 

0.5 

21.62 

.60 

102.4 

9.3 

31.59 

.11 

39.9-0.1 

33.63 

.19 

73.9 

1.5 

26.3 

39.09 

.13 

31.5 

0.6 

20.99 

.65 

104.5 

1.6 

31.47 

.19 

40.0 

0.9 

33.42 

.91 

75.3 

1.9 

Nov.    5.3 

38.96 

.13 

32.1 

0.5 

20.32 

.60 

106.0 

1.3 

31.35 

.13 

40.3 

0.4 

33.20 

.99 

76.3 

0.9 

15.3 

38.83 

.13 

32.6 

0.5 

19.62 

.71 

107.0 

0.7 

31.22 

.19 

40.7 

0.6 

32.98 

.99 

77.0 

0.5 

25.2 

38.71 

.19 

33.1 

0.5 

18.91 

.71 

107.4  +0.1 

3140 

.11 

41.2 

0.6 

32.77 

.91 

77.2  -0.1 

1 
Dec.    5.2 

38.60 

.10 

33.5 

0.4 

18.21 

.60 

107.3  -0.5 

31.00 

.10 

41.8 

0.6 

32.57 

.19 

77.1  +0.3 

15.2 

38.51 

.06 

33.9 

0.3 

17.54 

.64 

106.5 

1.1 

30.90 

.06 

42.5 

0.7 

32.39 

.16 

76.6 

0.7 

25.2 

38.45 

.05 

34.2 

0.9 

16.93 

.68 

105.1 

1.7 

30.83 

.06 

43.2 

0.7 

32.25 

.19 

76.7 

1.1 

35.1 

38.41- 

-.09 

34.3  -0.1-1 

16.39  - 

-.50 

103.2 . 

-^a.9 

30.78  - 

-.64 

44.0  -0.7  ] 

32.15- 

-.09 

74.4- 

H.5 
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APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

6 

Aquarii. 

It 

Aquarii. 

fl 

Aquarii. 

*226 

Cephei  (B.) 

Mean 
Solar 
Bate. 

Rigbt 
AaoensioD. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

h     m 

22  10 

O            / 

-8  23 

h 

22  ] 

m 

L8 

O            / 

+0  45 

h     -m 

22  29 

o 

-0 

44 

h     m- 

22  29 

o 

+75 

35 

Jan.     0.2 

a 
20.10  • 

-.05 

47.4 

-0.4 

59.23- 

-.06 

11.4  -0.8 

s 
1.70- 

-.07 

II 

65.7 

-0.7 

61.72 

-.71 

48.0 

-1.5 

10.1 

20.06- 

-.03 

47.7 

0.3 

59.18 

.04 

10.7 

0.8 

1.65 

.04 

66.3 

0.7 

61.05 

.69 

46  3 

9.0 

20.1 

20.05 

.00 

48.0 

0.9 

59.16  • 

-.01 

9.9 

0.7 

1.61  < 

-.09 

67.0 

0.6 

60.48 

.51 

44.1 

9.4 

30.1 

20.06  +.<» 

48.2 

-0.1 

59.16 +.09 

9.3 

0.6 

1.61 +.01 

67.6 

0.5 

60.04 

.38 

41.5 

9.8; 

Feb.    9.0 

20.10 

.06 

48.2  40.1 

59.19 

.04 

8.7 

0.5 

1.63 

.03 

68.0 

0.4 

59.73 

.93 

38.5 

3.0 

19.0 

20.17 

.09 

48.1 

0.9 

59.25 

.07 

8.3 

0.3 

1.67 

.06 

68.3  -0.9 

59.57  • 

-.08 

35.4 

3.1 

Mar.    1.0 

20.27 

.IQ 

47.7 

0.4 

59.33 

.10 

8.1 

-0.1 

1.75 

.09 

68.4 

0.0 

59..58  +.09 

32.3 

1 
3.1 

11.0 

.20.41 

.15 

47.2 

0.6 

59.45 

.14 

8.1  +0.1 

1.86 

.13 

68.3  +0.9 

59.75 

.95 

29.2 

3.0 

80.9 

20.57 

.19 

46.4 

0.9 

59.61 

.17 

8.4 

0.4 

2.01 

.16 

68.0 

0.5 

60.06 

.41 

26.4 

9.7 

30.9 

20.77 

.91 

45.4 

1.1 

59.80 

.90 

8.9 

0.7 

2.19 

.90 

67.4 

0.7 

60.56 

.55 

23.8 

9.3 

Apr.    9.9 

21.00 

.94 

44.2 

1.3 

60.02 

.93 

9.7 

0.9 

2.40 

.93 

66.5 

1.0 

61.18 

.68 

21.7 

1.9 

19.9 

21.26 

.97 

42.8 

1.5 

60.26 

J» 

10.8 

1.9 

2.64 

.96 

65.3 

1.3 

61.91 

.78 

20.1 

1.4 

29.8 

21.54 

.99 

41.2 

1.7 

60.54 

.98 

12.1 

1.5 

2.91 

.98 

6.3.9 

1.5 

02.73 

.86 

19.0 

0.8 

May    9.8 

21.84 

.31 

39.4 

1.8 

60.83 

.30 

13.7 

1.7 

3.20 

.30 

62.3 

1.7 

03.62 

.91 

18.6  -«.9 

19.8 

22.16 

.33 

37.6 

1.9 

61.14 

.39 

15.5 

1.9 

3.51 

.39 

60.5 

1.9 

64.54 

.93 

18.7  +«.4 

1 

29.7 

22.48 

.39 

35.6 

1.9 

61.46 

.39 

17.4 

9.0 

3.83 

.39 

58.5 

9.0 

65.47 

.98 

19.4 

1.0 

Jane    8.7 

22.80 

.39 

33.7 

1.9 

61.78 

.39 

19.4 

9.1 

4.15 

.39 

56.5 

9.1 

66.38 

.89 

20.8 

1.6 

18.7 

23.12 

.31 

31.9 

1.8 

62.10 

.31 

21.5 

9.1 

4.47 

.31 

54.5 

9.1 

07.25 

.88 

22.6 

9.1' 

28.7 

23.42 

.99 

30.1 

1.7 

62.40 

.99 

23.6 

9.0 

4.77 

.30 

52.4 

9.0 

68.04 

,76 

25.0 

9.6 

July    8.6 

23.70 

.96 

28.4 

1.6 

62.67 

JW 

25.6 

9.0 

5.06 

,87 

60.5 

1.9 

68.75 

.66 

27.7 

3.0 

18.6 

23.94 

.35 

26.9 

1.4 

62.92 

SQ 

27.5 

1.8 

5.31 

.94 

48.6 

1.8 

69.35 

.54 

30.9 

3.3 

28.6 

24.16 

.19 

25.7 

1.9 

63.13 

.19 

29.2 

1.7 

5.53 

.90 

46.9 

1.6 

69.84 

.49 

34.3 

3.5 

Aug.    7.5 

24.33 

.15 

24.6 

0.9 

63.30 

.15 

30.8 

1.5 

5.71 

.16 

45.4 

1.4 

70.19 

.99 

37.9 

3.7  1 

17.5 

24.45 

.11 

23.8 

0.7 

63.44 

.11 

32.2 

1.3 

5.85 

.19 

44.2 

1.9 

70.41 

.15 

41.7 

3.8 

27.5 

24.54 

.06 

23.2 

0.5 

63.52 

.07 

33.3 

1.0 

5.95 

.08 

43.1 

1.0 

70.49 +.01 

45.6 

3.8! 

Sept.  6.5 

24.58 -l-.OS 

22.9 

0.3 

63.57  +.03 

34.2 

0.8 

6.01  +.04 

42.3 

0.7 

70.44- 

-.19 

49.4 

* 

3.8 

16.4 

24.58- 

-.09 

22.8  -fO.i 

6:^.58- 

-.01 

34.9 

0.6 

15.03 

.00 

41.7 

0.5 

70.25 

.95 

53.1 

3.6! 

26.4 

24.54 

.05 

22.8- 

-O.l 

63.54 

.05 

35.3 

0.4 

6.00- 

-.04 

41.3 

0.3 

69.94 

.37 

56.7 

3-4; 

Oct.     6.4 

24.47 

.08 

2:):o 

0.3 

63.48 

.06 

35.6+ 0.9 1 

5.95 

.07 

41.1 +0.1 1 

69.51 

.49 

59.9 

1 

3.1; 

16.4 

24.37 

.10 

23.3 

0.4 

63.40 

.10 

35.7 

0.0 

5.87 

.09 

41.1- 

-0.1 

68.97 

.59 

62.9 

9.8  1 

26.3 

24.26 

.19 

23.7 

0.5 

63.29 

.11 

35.6- 

■0.9 

5.77 

.11 

41.3 

0.9 

68.34 

.67 

65.5 

9.4 

Nov.    5.3 

24.14 

.19 

24.2 

0.5 

63.18 

.19 

35.3 

0.3 

5.66 

.11 

41.6 

0.4 

67.64 

.74 

67.6 

1.9. 

1^.3 

24.02 

.19 

24.7 

0.5 

63.06 

.19 

34.9 

0.5 

5.55 

.19 

42.0 

0.5 

66.87 

.79 

69.2 

1^' 

25.2 

23.90 

.19 

25.3 

0.5 

62.94 

.11 

34.4 

0.6 

5.43 

.11 

42.5 

0.6 

66.07 

.81 

70.3 

0.7, 

1 

Dec.    5.2 

23.79 

.10 

25.8 

0.5 

62.83 

.11 

33.9 

0.6 

5.32 

.10 

43.1 

0.6 

65.26 

.89 

1 
70.7+0.1, 

15.2 

23.70 

.09 

26.4 

0.5 

62.73 

.09 

33.^ 

0.7 

5.23 

.09 

43.7 

0.7 

64.45 

.79 

70.5- 

•0.5 

25.2 

23.62 

.07 

26.8 

0.5 

62.65 

.07 

32.5 

0.7 

5.14 

.08 

44.4 

0.7 

63.68 

.75 

69.7 

1.1 

35.1 

23.67- 

-.04 

27.3. 

-0.4 

62.59  -.05] 

31 .7, -0.8 1 

5.07  - 

-.06 

45.1  -0.7 1 

62.97- 

-.67 

68.3- 

-1.7 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

C  Pegasi. 

•t 

Cephei. 

7l 

Aquarii. 

a  Piscis  Australia. 
(Fomalhaut.) 

1 

Bight 
ARoenslon. 

Declination 
North. 

Bight 
Ascfoifllon. 

Declination 
North. 

Bight 
Aacenaion. 

Declination 
South. 

Bight 
Ascension. 

Declination 
South. 

h     m 

22  35 

o 

+10 

11 

h     m 

22  45 

+65  32 

h     m 

22  46 

o 

-8 

13 

h     m 

22  50 

-30 

16 

Jan.     0.2 

8 

19.10  - 

-.07 

24.9 

-1.0 

8 

15.74- 

-.39 

88.1 

-1.4 

11.49- 

-.07 

64'.7  -0.4 

50.97- 

-.09 

35.2  -H>.3  I 

10.1 

19.03 

.05 

23.9 

1.1 

15.38 

.34 

86.4 

1.9 

11.43 

.05 

65.1 

0.4 

50.89 

.07 

34.7 

0.6 

20.1 

18.99 

.03 

22.8 

1.1 

15.06 

.98 

84.3 

3.3 

11.38 

.03 

65.4 

0.9 

50.83 

.05 

34.0 

0.9 

30.1 

18.97- 

-.01 

21.7 

1.1 

14.81 

.91 

81.8 

9.7 

11.37- 

-.01 

05.5  -0.1 

50.79  - 

-.09 

33.0 

1.1 

Feb.    9.1 

18.98 +.03 

20.7 

1.0 

14.64 

.13 

79.0 

9.9 

11.37  +.09 

65.5  -K).l 

50.79  +.01 

31.7 

1.4 

19.0 

19.02 

.05 

19.7 

0.9 

14.55- 

-.05 

76.0 

3.0 

11.41 

.05 

65.3 

0.3 

50.82 

.06 

30.2 

1.6 

Mar.    1.0 

19.08 

.09 

19.0 

0.7 

14.55  +.05 

73.0 

3.0 

11.47 

.06 

65.0 

0.5 

50.89 

.06 

28.5 

1.8 

11.0 

19.19 

.19 

18.4 

0.4 

14.65 

.15 

70.0 

9.9 

11.56 

.11 

64.4 

0.7 

50.99 

.19 

26.6 

9.0 

20.9 

19.32 

.16 

18.1  -0.1 

14.84 

.94 

67.3 

9.6 

11.69 

.15 

63.6 

0.9 

51.12 

.16 

24.5 

9.1 

30.9 

19.50 

.19 

16.1 

fO.9 

15.13 

.33 

64.9 

9.9 

11.86 

.18 

62.5 

1.9 

51.30 

.90 

22.3 

9.3 

Apr.    9.9 

19.70 

.99 

18.5 

0.5 

15.51 

.41 

62.9 

1.8 

12.06 

.99 

61.3 

1.4 

51.51 

.93 

20.0 

9.3 

19.9 

19.94 

.96 

19.2 

0.9 

15.96 

.48 

61.3 

1.3 

12.29 

.95 

59.8 

1.6 

51.76 

.97 

17.7 

9.3 

29.8 

20.21 

.98 

20.2 

1.9 

16.47 

.54 

60.4 

0.7 

12.55 

.97 

58.1 

1.8 

52.04 

.30 

15.4 

9.3 

May    9.8 

20.51 

.30 

21.5 

1.5 

17.03 

.68 

59.9  -0.1 

12.83 

.30 

56.3 

1.9 

52.36 

.33 

13.1 

9.3 

•  19.8 

20.82 

.39 

23.1 

1.7 

17.62 

.60 

60.1 

+0.5 

13.14 

.31 

54.3 

9.0 

52.69 

.35 

10.9 

9.1 

29.8 

21.14 

.39 

25.0 

9.0 

18.22 

.61 

60.9 

1.1 

13.46 

.39 

52.3 

9.0 

53.04 

.36 

8.8 

9.0 

June    8.7 

21.46 

.39 

27.1 

9.1 

18.83 

60 

62.2 

1.6 

13.79 

.33 

50.3 

9.0 

53.40 

.36 

6.9 

1.8 

18.7 

21.78 

.31 

29.2 

9.9 

19.41 

.57 

64.1 

9.1 

14.11 

.39 

48.3 

9.0 

53.76 

.36 

5.3 

1.5 

28.7 

22.08 

.30 

31.5 

9.3 

19.96 

.53 

66.4 

9.6 

14.43 

.31 

46.4 

1.8 

54.11 

.34 

3.9 

1.9 

July    8.6 

22.37 

.97 

33.8 

9.3 

20.46 

.47 

69.2 

9.9 

14.72 

.98 

44.7 

1.7 

54.45 

.39 

2.9 

0.9 

18.6 

22.63 

.94 

36.1 

9.9 

20.89 

.40 

72.3 

3.3 

14.99 

.95 

43.1 

1.5 

54.75 

.99 

2.3 

OJi 

28.6 

22.85 

.91 

38.2 

9.1 

21.26 

.33 

75.7 

3.5 

15.23 

.93 

41.7 

1.3 

55.02 

.95 

1.9  -H).9 

Aug.    7.6 

23.03 

.16 

40.3 

9.0 

21.55 

.95 

79.2 

3.6 

15.43 

.18 

40.6 

1.0 

55.25 

.91 

1.9  -0.9 

17.5 

23.18 

.19 

42.2 

1.8 

21.76 

.17 

82.9 

3.7 

15.59 

.14 

39.7 

0.8 

55.44 

.16 

2.2 

0.5 

27.5 

23.28 

.08 

43.9 

1.6 

21.88  +.08 

86.7 

3.7 

15.70 

.10 

39.0 

0.5 

55.57 

.19 

2.9 

0.6 

Sept.  6.5 

23.34  +.04 

45.4 

1.4 

21.92 

.00 

90.4 

3.7 

15,78 

.05 

38.6 

0.3 

55.66 

.06 

3.8 

1.0 

16.5 

23.36 

.00 

46.6 

1.1 

21.88- 

-.09 

94.0 

3.5 

15.81  +.01 

38.4  -H).l 

55.70  +.09 

4.9 

1.9 

26.4 

23.34- 

-.04 

47.0 

0.9 

21.75 

.16 

97.4 

3.3 

15.81  - 

-.09 

38.5  -0.1 

55.69- 

-.03 

6.1 

1.3 

Oct.     6.4 

23.29 

.06 

48.4 

0.7 

21.56 

.93 

100.6 

3.0 

15.77 

.05 

38.7 

0.3 

55.64 

.07 

7.4 

1.3 

16.4 

23.21 

.09 

48.9 

0.4 

21.30 

.99 

103.5 

9.7 

15.70 

.08 

39.0 

0.4 

55.56 

.10 

8.8 

1.3 

26.3 

23.11 

.10 

49.2  +0.9 

20.98 

.34 

106.0 

9.3 

15.61 

•10 

39.5 

0.5 

55.45 

.19 

10.1 

1.3 

Not.    5.3 

23.00 

.11 

49.3 

0.0 

20.62 

.38 

108.0 

1.8 

15.51 

.11 

40.1 

0.6 

55.32 

.14 

11.3 

1.1 

15.3 

22.88 

.19 

49.1  -0.3 

20.22 

.41 

109.6 

1.3 

15.40 

.11 

40.7 

0.6 

55.18 

.14 

12.3 

0.9 

25.3 

22.77 

.19 

48.8 

0.4 

19.80 

.43 

110.5 

0.7 

15.28 

.11 

41.3 

0.6 

55.04 

.14 

13.1 

0.7 

Deo.    5.2 

22.65 

.11 

48.2 

0.6 

19.36 

.44 

111.0  -H).] 

15.17 

.11 

41.9 

0.6 

54.90 

.14 

13.7 

0.4 

15.2 

22.55 

.10 

47.5 

0.8 

18.93 

.43 

110.8 

-0.5 

15.07 

.10 

42.5 

0.6 

54.77 

.13 

14.0  -Oi) 

25.2 

22.46 

.09 

46.6 

0.9 

18.51 

.41 

110.0 

1.0 

14.98 

.06 

43.0 

0.5 

54.65 

.11 

14.0  -H>.l 

35.2 

22.38- 

-.07 

45.6 

-1.0 

18.12  - 

-.37 

109.7 

-1.6 

14.91  - 

-.07 

43.4 

-0.4 

54.55- 

-.09 

13.7  +0.5 

21 


322 


FIXED  STARS,  1877. 


1 

APPARENT  PT.AOER  FOR  THF.  UPPER  TRANSIT  AT  WASHINGTON. 

> 

1 

MeaD 
SoIat 
Date. 

a  Pegaei. 
(Markab.) 

*o 

Cephei. 

$  Piscium. 

I 

1 

Piscium. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Korth. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

22  58 

+14  32 

h     m 

23  13 

+67  26 

h     m 

23  21 

O           / 

+5  42 

h     m 

23  33 

O          1 

+4  57 

Jan.     0.2 

37.65- 

-.09 

41.9 

-1.0 

32.59  - 

-.46 

35'.'2 

-1.0 

43.51  • 

-.09 

15.3  -0.8 

37.38  - 

-.09 

37.1  -0.7 

10.8 

37.57 

.07 

40.8 

1.1 

32.16 

.41 

33.9 

1.6 

43.43 

.08 

14.5 

0.8 

37.29 

.06 

36.4    0.8 

20.1 

37.50 

.05 

39.7 

1.9 

31.77 

.36 

32.1 

9.0 

43.36 

.06 

13.7 

0.8 

37.22 

.07 

35.6    0.7 

30.1 

37.46  - 

-.03 

38.5 

1.9 

31.45 

.99 

29.9 

9.4 

43.31 

.04 

12.9 

0.8 

37.16 

.05 

34.9   0.71 

Feb.    9.1 

37.44 

.00 

37.3 

1.9 

31.20 

.91 

27.3 

9.7 

43.27. 

-.08 

12.2 

0.7 

37.12- 

-.08 

34.2   0.6 

19.1 

37.46  +.03 

36.1 

1.1 

31.03 

.19 

24.5 

9.9 

43.27  +.01 

11.6 

0.5 

37.10 

.00 

1 
33.7    OJi 

Mar.    1.0 

37.50 

.06 

35.1 

0.9 

30.96  - 

-.08 

21.5 

3.0 

43.29 

.04 

11.2 

0.4 

37.12 +.03 

33.3    OJ 

11.0 

37.58 

.10 

34.4 

0.7 

31.00  +.09 

18.5 

9.9 

43.35 

.07 

10.9  -0.1 

37.16 

.06 

33.1  -0.1 1 

21.0 

37.69 

.14 

33.8 

0.4 

31.14 

.19 

15.7 

9.7 

43.44 

.11 

10.9 

+0.1 

37.24 

.10 

33.1  -H).! , 

30.9 

37.85 

.17 

33.6  -0.1 

31.38 

.30 

13.1 

9.4 

43.57 

.15 

11.1 

0.4 

37.36 

.14 

33.4    0.4 

Apr.    9.9 

38.04 

.91 

33.7  +0.3 

31.72 

.39 

10.8 

9.0 

43.73 

.19 

11.7 

0.7 

37.51 

.18 

33.9    0.7 

19.9 

38.26 

.35 

34.1 

0.6 

32.16 

.47 

9.0 

1.6 

43.93 

.99 

12.5 

1.0 

37.71 

.91 

34.8    1.0 ' 

29.9 

38.52 

.87 

34.9 

1.0 

32.67 

.54 

7.7 

1.1 

44.17 

.95 

13.6 

1.3 

37.94 

J35 

35.9    1.3 

May    9.8 

38.80 

.30 

36.0 

1.3 

33.24 

.60 

6.9  -0.5 

44.44 

.96 

15.0 

1.5 

38.20 

.98 

37.3.1.5 

19.8 

39.11 

.38 

37.5 

1.6 

33.86 

.63 

6.7 

+0.1 

44.73 

.30 

16.7 

1.7 

36.49 

.30 

38.9    1.7 

29.8 

39.43 

.33 

39.2 

1.9 

34.51 

.65 

7.1 

0.7 

45.04 

.39 

18.5 

1.9 

38.79 

.31 

40.8    1.9 ' 

June    8.8 

39.76 

.33 

41.2 

9.1 

35.15 

.65 

8.0 

1.9 

45.36 

.39 

20.5 

9.1 

39.11 

.33 

42.7    9.0 

18.7 

40.09 

.39 

43.4 

9.9 

35.80 

.63 

9.5 

1.8 

45.69 

.39 

22.6 

9.9 

39.44 

.33 

44.8    3.1 ' 

28.7 

40.40 

.31 

45.7 

9.3 

30.41 

.60 

11.5 

9.9 

46.01 

.31 

24.8 

9.9 

39.76 

jaa 

47.0    2.1 

July    8.7 

40.70 

.99 

48.0 

9.4 

36.99 

.55 

14.0 

9.7 

46.31 

.30 

26.9 

9.1 

40.07 

.30 

49.1    9.1 

18.6 

40.97 

.96 

50.4 

9.4 

37.51 

.49 

16.8 

3.0 

46.60 

.97 

29.0 

9.1 

40.36 

.98 

51.2    9.0 

28.6 

41.22 

.99 

52.7 

9.3 

37.96 

.43 

20.0 

3.3 

46.85 

.94 

31.0 

1.9 

40.63 

.95 

53.1    1.9 

1 

Aug.   7.6 

41.42 

.19 

55.0 

9.9 

38.34 

.34 

23.4 

3.5 

47.07 

.91 

32.9 

1.8 

40.66 

.93 

55.0    1.7 

17.6 

41.59 

.15 

57.1 

9.0 

38.63 

.95 

27.0 

3.7 

47.26 

.17 

34.5 

1.6 

41.06 

.18 

56.6    1.5; 

1 

27.5 

41.71 

.10 

59.0 

1.8 

38.84 

.16 

30.8 

3.7 

47.41 

.13 

36.0 

1.4 

41.22 

.14 

58.0    1.3 

3ept.  6.5 

41.79 

.06 

60.8 

1.6 

38.95  +.07 

34.5 

3.7 

47.52 

.09 

37.3 

1.1 

41.34 

.10 

1 
59.2    1.1 

16.5 

41.84  +.08 

62.3 

1.4 

38.98- 

-.01 

38.2 

3.7 

47.58 

.05 

38.3 

0.9 

41.42 

.06 

60.2    0.9, 

26.5 

41.84- 

-.09 

63.6 

1.9 

38.93 

.10 

41.8 

3.5 

47.61  +.01 

39.1 

0.7 

41.46  +.09 

60.9    0.6! 

Oct.     6.4 

41.81 

.04 

64.6 

0.9 

38.79 

.18 

45.2 

3.3 

47.61  - 

-.09 

39.7 

0.5 

41.47  - 

-.01 

61.4    0.4 

16.4 

41.75 

.07 

65.4 

0.7 

38.58 

.95 

48.4 

3.0 

47.57 

.05 

40.0 

0.9 

41.44 

.04 

61.7  +0.2 

26.4 

41.67 

.09 

66.0 

0.4 

38.30 

.31 

51.2 

9.6 

47.51 

.07 

40.1 

H).l 

41.40 

.06 

61.8    0.0 

Nov.    5.3 

41.57 

.10 

66.2  +0.9 

37.96 

.37 

53.5 

9.9 

47.43 

.00 

40.1  • 

-0.1 

41.33 

.08 

61.7-0.2 

15.3 

41.46 

.11 

66.3  -0.1 

37.57 

.41 

55.5 

1.7 

47.34 

.10 

39.9 

0.3 

41.24 

.09 

61.5    0.3 

25.3 

41.3'» 

.19 

66.1 

0.3 

37.14 

.44 

56.9 

l.i 

47.24 

.10 

39.5 

0.4 

41.15 

.10 

61.1    0J>^ 

Dec.    5.3 

41.23 

.11 

65.6 

0.5 

36.69 

.46 

57.7  +0.6 

47.14 

.11 

39.0 

.0.6 

41.05 

.10 

60.6    0.6  j 

15.2 

41.12 

.11 

65.0 

0.7 

36.22 

.47 

58.0 

0.0 

47.03 

.10 

38.4 

0.7 

40.95 

.10 

60.0    0.7' 

25.2 

41.02 

.10 

64.2 

0.9 

35.76 

.46 
-.44 

57.7  -0.6 1 

46.93 

.10 

37.7 

0.7 

40.85 

.10 

59.3    0.7 

35.2 

40.93  - 

-.07 

63.2 

-1.9 

35.31- 

56.8- 

-1.1 1 

46.84  - 

-.09 

36.9  -0.8 1 

40.75  - 

-.10 

58.5  -0.7 
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APPARENT  PTiAOER  FOR  THE  TIPPER  TRANSIT  AT  WASHINGTON. 

"^y  Cephei. 

^Groombridge  4163. 

a  Piscium. 

Mean 
SoUer 
Date. 

Right 
AiBcenaion. 

DecUnatioD 

Bight 
AsoensioiL 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

23  34 

+76  56 

h     m 

23  48 

+73  43 

h     m 

23  52 

• 

o          . 

+6  10 

Jan. 

0.2 

14.83  -.86 

65.2  -4>.5 

49.39  -.67 

52.6  -0.4 

59.74  -.10 

59.7  -0.7 

10.2 

13.99    .81 

64.3    1.9 

48.73     .64 

51.9    1.0 

59.64     .09 

59.0    0.8 

20.2 

13.22    .73 

62.9    1.7 

48.11     .59 

50.6    1.6 

69.55    .08 

58.2    0.8 

30.1 

12.54     .63 

60.9    9.9 

47.56    .51 

48.8    9.1 

59.48    .07 

57.5    0.7 

Feb. 

9.1 

11.98    .49 

58.5    9.6 

47.09     .49 

46.5    9.5 

59.43     .05 

56.8    0.6 

19.1 

11.56    .34 

55.8    9.9 

46.73     .30 

43.9    9.8 

59.39  -.09 

56.2    0.5 

Mar. 

l.O 

1 1.31  -.16 

52.8    3.0 

46.50     .16 

41.0    3.0 

59.39  +.01 

55.8    0.4 

11.0 

11.23 +.03 

49.8    3.1 

46.41  -.09 

38.0    3.0 

59.41     .04 

55.6  -0.9 

21.0 

11.34     .90 

46.8    3.0 

46.46  +.13 

35.0    9.9 

59.47     .08 

55.5  +0.1 

31.0 

11.62     .38 

43.9    9.8 

46.66     .97 

32.2    S.8 

59.57    .19 

55.7    0.3 

Apr. 

9.9 

12.08    .54 

41.3    9.4 

47.01     .41 

29.6    9.5 

59.71     .16 

56.2    0.6 

19.9 

12.70     .69 

39.1    9.0 

47.48    .54 

27.3    9.1 

59.88    .90 

57.0    0.9 

29.9 

13.46     .89 

37.3    1.5 

48.07    .65 

25.5    1.6 

60.10     .93 

58.0    1.9 

May 

9.9 

14.33     .99 

36.0    1.0 

48.77     .74 

24.1     1.1 

60.35    .96 

59.3    1.5 

19.8 

15.28    .99 

35.3  H>.4 

49.54     .80 

23.3  -0.5 

60.62    J29 

60.9    1.7 

29.8 

16.29  1.03 

35.2  +0.9 

50.37    .85 

23.1  +0.1 

60.92    .31 

62.7    1.9 

June 

8.8 

17.33  1.04 

35.7    0.7 

51.23    .87 

23.4    0.6 

61.24     .39 

64.6    9.0 

18.7 

18.36  1.09 

36.7    1.3 

52.09    .86 

24.4     1.9 

61.57    .33 

66.7    9.1 

• 

28.7 

19.37    .96 

38.3    1.8 

52.94     .83 

25.8    1.7 

61.89    .39 

68.8    9.1 

July 

8.7 

20.31     .91 

40.3    9.3 

53.75    .78 

27.8    9.9 

62.21     .31 

70.9    9.1 

18.7 

21.18     .89 

42.9    9.7 

54.50    .79 

30.2    9.6 

62.51     .99 

73.0    9.1 

28.6 

21.94     .71 

45.8    3.1 

55.18    .64 

33.0    3.0 

62.78    .96 

75.0    9.0 

Aug. 

7.6 

22.59     .59 

49.0     3.4 

55.77    .54 

36.1     3.3 

63.03    .93 

76.9    1.8 

17.6 

23.12    .46 

52.6     3.6 

56.26    .44 

39.5    3.5 

63.24     .19 

78.6    1.6 

27.6 

23.50     .39 

56.3     3.8 

56.64     .33 

43.2    3.7 

63.42    .16 

80.1     1.4 

Sept. 

6.5 

23.75    .18 

60.1     3.8 

56.91     .91 

46.9    3.8 

63.56    .19 

81.4    \Jt 

16.5 

23.85  +.03 

63.9    3.8 

57.07  +.10 

50.7    3.8 

63.66    .08 

82.4    0.9 

26.5 

23.81  -.11 

67.7     3.8 

57.11  -.09 

54.5    3.7 

63.72    .04 

83.3    0.7 

Oct. 

6.4 

23.63    .95 

71.4     3.6 

57.03    .13 

58.2    3.6 

63.74  +.01 

83.9    0.5 

16.4 

23.32    .36 

74.9     3.4 

56.85    J94 

61.6     3.4 

63.74  -.09 

84.2    0.3 

26.4 

22.87    .50 

78.1     3.0 

56.56    .34 

64.9    3.1 

63.71     .04 

84.4  +0.1 

Not. 

5.4 

22.32    .61 

81.0     2.7 

56.17    .46 

67.8    9.7 

63.66    .06 

84.4  -0.1 

15.3 

21.66    .71 

83.4     9.9 

55.70    .51 

70.2    9.3 

63.58    .08 

84.2    0.3 

25.3 

20.91     .78 

65.4     1.7 

55.16     .58 

72.3    1.8 

63.50    .09 

83.9    0.4 

Dec. 

5.3 

20.10    .83 

86.7    1.1 

54.55    .63 

73.7    1.9 

63.40    .10 

83.4    0.5 

15.3 

19.25    .86 

87.5  +0.5 

53.91     .66 

74.6  +0.6 

63.30    .10 

82.8    0.6 

25.2 

18.39     .86 

87.7  -0.9 

53.25    .67 

74.9    0.0 

63.20    .10 

82.2    0.7 

35.2 

17.53  -.84 

87.2  -0.8 

52.58  -.66 

74.6  -0.7 

63.10  -.10 

81.4  -0.7 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

isry. 

APPARENT  RIGHT 

APPARENT 

Hourly  Motion. 

Equation 
of  Time 

for 

Anparent 

Noon. 

Somi- 

Sidereal 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

diameter 

at 

Apparent 

Noon. 

Time  of 
Semid. 
passing 
Mend: 

Sidereal  Time 

of  MeoD 

Noon. 

Mean  Noon, 
h    m      8 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Right 

Ascen* 

sion. 

Derli- 
natiion. 

s 

O         /         /' 

II 

8 

II 

m     6 

1     II 

m    s 

h   m     a 

Jan.  0 

18  45  29.73 

30.37 

-23    2  42.9 

42.3 

11040 

4-11.99 

+  3  38.06 

16 18.46 

1  11.13 

18  41  51 .73  1 

1 

18  49  54.54 

55.26 

22  57  41.2 

40.4 

11.027 

13.14 

4    6.:i2 

18.46 

11.09 

18  45  48.29  1 

2 

18  54  19.02 

19.83 

22  52  12.1 

11.1 

11.013 

14.27 

4  34.25 

18.45 

11.03 

18  49  44i^; 

3 

18  58  43.14 

44.04 

22  46  15.7 

14.5 

10.997 

15.41 

5     1.82 

18.44 

10.97 

18  53  41.41  ! 

4 

19    3    6.87 

7.85 

22  39  52.2 

50.8 

10.980 

16.54 

5  28.98 

18.41 

10.90 

18  57  37.97  1 

5 

19    7  30.19 

31.25 

22  33    1.8 

0.2 

10.962 

17.65 

5  55.75 

18.38 

10.84 

19    1  34.53 

6 

19  11  53.06 

54.20 

22  25  44.6 

42.7 

10.944 

18.76 

6  22.09 

18.35 

10.78 

19    5  31.08 

7 

19  16  15.47 

16.69 

22  17  60.8 

58.7 

10.924 

19.86 

6  47.94 

18.31 

10.71 

19    9  27.64! 

8 

19  20  37,38 

38.67 

22    9  50.6 

48.3 

10.902 

20.96 

7  13.30 

18.27 

10.64 

19  13  24.20  1 

9 

19  24  58.77 

60.14 

22    1  14.3 

11.6 

10.879 

22.04 

7  38.14 

18.22 

10.57 

19  17  20.76 ; 

10 

19  29  19.60 

21^3 

21  52  12.2 

9.1 

10.656 

23.11 

8    2.41 

18.17 

10.48 

19  21  17.32 ' 

11 

19  33  39.86 

41.36 

21  42  44.5 

41.1 

10.832 

24.17 

8  26.11 

18.12 

10.40 

19  25  13.88 

12 

19  37  59.53 

61.09 

21  32  51.4 

47.8 

10.806 

25.22 

8  49i23 

18.06 

10.32 

19  29  10.44 

13 

19  42  18.57 

20.20 

21  22  33.1 

29.4 

10.779 

26.26 

9  11.72 

18.00 

10i24 

19  33    7.00 

14 

IP  46  36.96 

38.65 

21  11  50.5 

46.2 

10.752 

27.28 

9  33.56 

17.93 

10.15 

19  37    3.55 

15 

19  50  64.68 

56.43 

21     0  43.3 

38.7 

10.723 

28.30 

9  54.72 

17.86 

10.06 

19  41    0.11 

16 

19  55  11.70 

13.51 

20  49  12.0 

7.1 

10.694 

29.30 

10  15.18 

17.78 

9.96 

19  44  56.66 

17 

19  59  28.01 

29.87 

20  37  17.0 

11.7 

10.664 

30.28 

10  34.93 

17.70 

9.86 

19  48  53.22  1 

18 

20    3  43.58 

45.49 

20  24  58.5 

52.9 

10.633 

31.24 

10  53.93 

17.62 

9.76 

19  52  49.78 

19 

20    7  58.40 

60.36 

20  12  17.0 

11.1 

10.601 

32.19 

11  12.20 

17.53 

9.66 

19  56  46.34 

20 

20  12  12.45 

14.46 

19  59  12.8 

6.5 

10.569 

33.13 

11  29.70 

17.44 

9.55 

20    0  42.90 

21 

20  16  25.71 

27.76 

19  45  46.4 

39.8 

10.536 

34.05 

11  46.39 

17.34 

9.44 

20    4  39.46 

22 

20  20  38.18 

40.27 

19  31  58.0 

51.1 

10.503 

34.96 

12    2.30 

17.24 

9.33 

20    8  36.02 

23 

20  24  49.85 

51.98 

19  17  48.0 

40.8 

10.469 

35  86 

12  17.41 

17.14 

9.22 

20  12  32.58 

24 

20  29    0.70 

2.87 

19    3  16.8 

9.3 

10.435 

36.73 

12  31.70 

17.02 

9.11 

90  16  29.13 ! 

25 

20  33  10.74 

12.94 

18  48  24.8 

16.9 

10.401 

37.59 

12  45.18 

16.90 

9.00 

20  20  25.69 

26 

20  37  19.96 

22.19 

18  33  12.4 

4.2 

10.367 

38.43 

12  57.83 

16.78 

8.88 

20  24  22J25 

27 

20  41  28.36 

30.62 

18  17  40.0 

31.5 

10.333 

39.25 

13    9.67 

16.66 

8.77 

20  28  \6A\  , 

28 

20  45  35.94 

38.22 

18    1  47.9 

39.1 

10.298 

40.07 

13  20.70 

16.53 

8.65 

20  32  15.36' 

29 

20  49  42.69 

44.99 

17  45  36.4 

27.3 

10.264 

40.87 

13  30.89 

16.39 

8.54 

20  36  11.92 

30 

20  53  48.62 

50.94 

17  28  65.9 

56.5 

10.230 

41.65 

13  40.25 

16.25 

8.42 

20  40    8.47 

31 

20  57  53.74 

56.08 

17  12  16.9 

7.2 

10.197 

42.42 

13  48.81 

16.11 

8.31 

20  44    5.03. 

Feb.  1 

21     1  58.05 

60.41 

16  54  69.7 

59  8 

10.164 

43.17 

13  56.55 

15.96 

8.20 

2048    1.59 

2 

21    6    1.55 

3.92 

16  37  44.7 

34.5 

10.130 

43.90 

14    3.49 

15.80 

8.08 

20  51  58.15 

3 

21  10    4.25 

6.63 

16  19  62.3 

51.9 

10.096 

44.62 

14    9.63 

15.63 

7.97 

20  55  S|^.70 

4 

21  14    6.15 

8.53 

16     1  62.9 

52.2 

10.062 

45.32 

14  14.95 

15.46 

7.86 

20  59  51.26 

5 

21  18    7.24 

9.63 

^15  43  46.9 

36.1 

10.029 

46.00 

14  19.47 

15.29 

7.75 

21    3  47.81 

6 

21  22    7.55 

9.94 

15  25  14.7 

3.6 

9.996 

46.67 

14  23.22 

15.11 

7.63 

21    7  44.37 

7 

21  26    7.07 

9.46 

15    6  26.6 

15.3 

9.964 

47.31 

14  26.18 

14.93 

7.52 

21  11  40.92 

8 

21  30    5.82 

8.21 

14  47  23.2 

11.8 

9.931 

47.95 

14  28.35 

14.75 

7.41 

21  15  37.48  1 

9 

21  34    3.78 

6.17 

14  27  64.7 

53.1 

9.899 

48.57 

14  29.75 

14.56 

7.30 

21  19  34.04  1 

10 

21  38    0.97 

3.36 

14    8  31.7 

19.9 

9.867 

49.16 

14  30.38 

14.37 

7.19 

21  23  30.60 

11 

21  41  57.39 

59.77 

13  48  44.6 

32.7 

9.835 

49.74 

14  30.24 

14.17 

7.08 

21  27  27.15 

12 

21  45  53.05 

55.42 

13  28  43.9 

31.9 

9.803 

50.30 

14  29.34 

13.98 

6.96 

21  31  23.71 

13 

21  49  47.96 

50.32 

13    8  29.9 

17.7 

9.772 

50.84 

14  27.68 

13.78 

6.85 

21  35  20J26 ! 

14 

21  53  42.13 

44.48 

12  47  63.1 

50.9 

9.741 

51.37 

14  25.29 

13.58 

6.74 

21  39  16.82  ' 

15 

21  57  35.56 

37.89 

12  27  24.0 

11.7 

9.711 

51.87 

14  22.16 

13.38 

6.64 

21  43  13.37 

16 

22    1  28.26 

30.57 

12    6  33.0 

20.6 

9.681 

52.36 

14  18.30 

13.17 

6.53 

21  47    9.93 

17 

22    5  20.24 

22.53 

11  45  30.6 

18.1 

9.651 

52.83 

14  13.72 

12.97 

6.43 

21  51    6.48 

18 

22    9  11.51 

13.78 

11  24  17.2 

4.7 

9.621 

53.27 

14    8.43 

12.76 

6.33 

2155    3.04 

19 

22  13    2.08 

4.33 

11     2  53.1 

40.6 

9.592 

53.71 

14    2.44 

12.55 

6.24 

21  58  59.59 

20 

22  16  51.97 

54.20 

10  41  18.9 

6.4 

9.564 

54.13 

13  55.76 

12.33 

6.14 

22    2  56.15 

21 

22  20  41.19 

43.40 

10  19  35.0 

22.5 

9.537 

54.52 

13  48.42 

12.11 

6.05 

22    6  52.70 

22 

22  24  29.76 

31.94 

9  57  41.8 

29.3 

9.510 

54.90 

13  40.43 

11.89 

5.96 

22  10  49.25 

23 

22  28  17.69 

19.83 

9  35  39.6 

27.2 

9.485 

55.26 

13  31.80 

11.67 

5.87 

22  14  45.80 

24 

22  32    5.01 

7.12 

9  13  28.8 

16.5 

9.460 

55.61 

13  22.56 

11.44 

5.78 

22  18  42.36 

25 

22  35  51.72 

53.80 

8  50  69.8 

57.5 

9.435 

55.95 

13  12.73 

11.21 

5.70 

22  22  38.91 

26 

92  39  37.86 

39.91 

8  28  43.1 

30.8 

9.411 

56.26 

13    2.31 

11.98 

5.61 

22  26  35.47 

27 

22  43  23.44 

25.46 

8    5  68.9 

56.7 

9.388 

56.56 

12  51  .'33 

11.74 

5.53 

22  30  32.02 

28 

22  47    8.49 

10.47 

7  43  27.8 

15.7 

9.367 

56.85 

12  39.82 

11.50 

5.46 

22  34  28.58 

29 

22  50  53.03 

■ 

54.97 

-  7  20  39.9 

28.0 

9.346 

+57.13 

+12  27.80 

1610.25 

1   5.39 

22  38  25.13 

NoTB.— For  Mean  interval  of  Semidiameter  passing  the  Meridian,  aabtract  0s.l9  fSrom  the  Sidereal  Interval. 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dftte. 

isrr. 

APPARENT  RIGHT 
ASCENSION. 

APPARENT 
DECLINATION. 

Honrly  Motion, 
Mean  Noon. 

Eqnation 
of  Time 

for 
Anparent 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
passing 

Sidereal  Time 

of  Mean 

Noon. 

HettnNoon. 

App». 

rent 

Noon. 

Mean  Noon. 

Appa- 

rent 

Noon. 

Rlj^ht 
Ascen- 
sion. 

Dedi. 
nation. 

Mar.l 

h    m     8 
22  50  53.03 

54*97 

-  ■?  20  39.9 

28'0 

9^346 

457.'l3 

m     8 
+12  27.80 

1^  ld!25 

m    8 
1  539 

h  m    8 
22  38  25.13 

2 

22  54  37,08 

38.99 

6  57  45.8 

34.0 

9.326 

57.38 

12  15.30 

10.00 

5.32 

22  42  21.69 

3 

22  58  20.65 

22.53 

6  34  45.6 

34.0 

9.307 

57.62 

12    2.32 

9.75 

5.25 

22  46  18.24 

4 

23    2    3.78 

5.6*2 

6  11  39.9 

28.4 

9.289 

57.84 

11  48.88 

9.49 

5.18 

22  50  14.80 

5 

23    5  46.48 

48.28 

5  48  29.0 

17.7 

9J271 

58.05 

11  35.02 

9.23 

5.12 

22  54  11.35 

6 

23    9  28.77 

30.53 

5  25  13.3 

2.2 

9.255 

58.25 

11  20.76 

8.97 

5.06 

22  58    7.91 

7 

23  13  10.67 

12.39 

5     1  53.1 

42.2 

9.239 

58.42 

11    6.10 

8.71 

5.00 

23    2    4.46 

a 

23  16  52.21 

53.89 

4  38  28.B 

18.1 

9.224 

58.58 

10  51.09 

8.45 

4.94 

23    6    1.01 

9 

23  20  33.40 

35.04 

4  14  60.8 

50.4 

9iW9 

58.73 

10  35.73 

8.18 

4.89 

23    9  57.56 

10 

23  24  14.27 

15.86 

3  51  29.5 

19.3 

9.196 

58.87 

10  20.04 

7.91 

4.84 

23  13  54.12 

11 

23  27  54.82 

56.37 

3  27  55.2 

45.2 

9.183 

58.98 

10    4.05 

7.64 

4.79 

23  17  50.67 

12 

23  31  35.08 

36.59 

3    4  18.5 

8.8 

9.172 

59.07 

9  47.75 

7.37 

4.75 

23  21  47.23 

13 

23  35  15.05 

16.52 

2  40  39.7 

30.3 

9.161 

59.14 

9  31.17 

7.10 

4.71 

23  25  43.78 

14 

23  38  54.77 

56.19 

2  16  59.3 

50.2 

9.151 

59.21 

9  14.33 

6.83 

4.67 

23  29  40.34 

15 

23  42  34J35 

35.63 

1  53  17.5 

8.7 

9.141 

59.26 

8  57iJ7 

6.56 

4.63 

23  33  36.89 

16 

23  46  13.51 

14.84 

1  29  34.8 

26.3 

9.132 

59.28 

8  39.97 

6.29 

4.60 

23  37  83.44 

17 

23  49  52.55 

53.83 

1    5  51.6 

43.4 

9.123 

59.30 

8  22.46 

6.02 

4.57 

23  41  29.99 

18 

23  53  31.40 

32.63 

0  42    8.3 

0.3 

9.115 

59.30 

8    4.76 

5.75 

4.55 

23  45  26.55 

19 

23  57  10.07 

11.25 

-  0  18  25.2 

17.5 

9.108 

59i28 

7  46.88 

5.48 

4.53 

23  49  23.10 

20 

0    0  48.59 

49.73 

+  05  17.1 

24.5 

9.102 

59iJ7 

7  28^ 

5.21 

4.51 

23  53  19.66 

21 

0    4  26.98 

28.08 

0  28  58.4 

65.5 

9.097 

59.20 

7  10.69 

4.94 

4.50 

23  57  16.21 

22 

0    8    5.25 

6.30 

0  52  38.2 

45.0 

9.092 

59.13 

6  52.42 

4.67 

4.48 

0    1  12.76 

23 

0  11  43.42 

44.43 

1  16  16.4 

22.9 

9.088 

59.05 

6  34.04 

4.40 

4.47 

0    5    9.31 

24 

0  15  21.52 

22.48 

1  39  52.5 

58.7 

9.086 

58.96 

6  15,58 

4.13 

446 

0    9    5.87 

25 

0  18  59.56 

60.47 

2    3  26.1 

32.0 

9.084 

58.84 

5  57.07 

3.86 

4.46 

0  13    2.42 

26 

0  22  37.57 

38.43 

2  26  57.0 

62.5 

9.083 

58.72 

5  38.53 

3.59 

4.46 

0  16  58.98 

27 

0  26  16.57 

16.-38 

2  50  24.8 

30.0 

9.083 

58.59 

6  19.98 

3.31 

4.46 

0  20  55.53 

28 

0  29  53.60 

54.37 

3  13  49.1 

54.0 

9.085 

58.44 

5    1.44 

3.04 

4.46 

0  24  52.09 

29 

0  33  31.66 

32.39 

3  37    9.8 

14.3 

9.088 

58.27 

4  42.96 

2.76 

4.47 

0  28  48.64 

30 

0  37    9.79 

10.47 

4    0  26.3 

30.6 

9.091 

58.10 

4  24.55 

2.48 

4.48 

0  32  45.19 

31 

0  40  48.00 

48.63 

4  23  38.6 

42.6 

9.095 

57.91 

4    6.21 

2.20 

4.50 

0  36  41.74 

Apr.  1 

0  44  26.31 

26.90 

4  46  46.1 

49.8 

9.100 

57.71 

3  47.98 

1.92 

4.51 

0  40  38.30 

2 

0  48    4.76 

5.31 

5    9  48.6 

52.0 

9.105 

57.49 

3  29.88 

1.64 

4.53 

0  44  34.85 

3 

0  51  43.36 

43.86 

5  32  45.7 

48.8 

9.112 

57.26 

3  11.92 

1.36 

4.55 

0  48  31.41 

4 

0  55  22.13 

22.59 

5  55  37.2 

40.0 

9.120 

57.01 

2  54.14 

1.08 

4.58 

0  52  27.96 

5 

0  59    1.09 

1.50 

6  18  22.6 

25.1 

9.128 

56.75 

2  36.54 

0.80 

4.61 

0  56  24.52 

6 

1    2  40.26 

40.62 

6  41     1.7 

3.9 

9.137 

56.48 

2  19.16 

0.51 

4  64 

1    0  21.07 

7 

1    6  19.66 

19.98 

7    3  34.1 

36.0 

9.147 

56.20 

2    2.02 

16  OSS 

4.67 

1    4  17.62 

8 

1     9  59.31 

59.58 

7  25  59.4 

61.0 

9.157 

55.89 

1  45.12 

15  59.95 

4.70 

1    814.17 

9 

1  13  39.22 

39.45 

7  48  17.3 

18.7 

9.168 

55.58 

1  28.49 

59.67 

4.74 

1  12  10.73 

10 

1  17  19.41 

19.60 

8  10  27.4 

28.6 

9.180 

55.25 

1  12.13 

59.40 

4.78 

116    7.28 

11 

1  20  59.89 

60.04 

8  32  29.3 

30.3 

9.193 

54.90 

0  56.05 

59.12 

4.82 

1  20    3.84 

12 

1  24  40.68 

40.79 

8  54  22.7 

23.4 

9.206 

54.54 

0  40.28 

58.85 

4.87 

124    0.39 

13 

1  28  21.78 

21.85 

9  16    75 

7.7 

9.219 

54.17 

0  24.83 

58.58 

4.92 

1  37  56.95 

14 

1  32    3.21 

3.24 

9  37  42.5 

42.8 

9i»3 

53.77 

+  0    9.71 

58.31 

4.97 

1  31  53.50 

15 

1  35  44.98 

44.97 

9  59    8.2 

8.3 

9iM7 

53.36 

-  0    5.08 

58.04 

5.02 

1  35  50.06 

16 

1  39  27.10 

27.06 

10  20  23.9 

23.7 

9.262 

52.94 

0  19.51 

57.78 

5.08 

1  39  46.61 

17 

1  43    9.59 

9.51 

10  41  29.3 

28.9 

9ii78 

52.50 

0  33.56 

57.52 

5.13 

1  43  43.17 

18 

1  46  52.46 

52.34 

11     2  24.0 

23.4 

9.294 

52.05 

0  47.24 

57.26 

5.19 

1  47  39.72 

19 

1  50  35.72 

35.56 

11  23    7.7 

6.9 

9.310 

51.59 

I    0.54 

57.01 

5.25 

1  51  36.28 

20 

1  54  19.38 

19.19 

11  43  40.0 

39.0 

9.327 

51.11 

1  13.44 

56.76 

5.31 

1  55  32.83 

21 

1  58    3.45 

3.23 

12    3  60.7 

59.5 

9.345 

50.61 

1  25.92 

56.51 

5.37 

1  59  29.39 

22 

2    1  47.95 

47.69 

12  24    9.4 

8.1 

9.363 

50.10 

1  37.97 

56.26 

5.44 

2    3  25.94 

23 

2    5  32.89 

32.60 

12  44    5.7 

4.2 

9.382 

49.59 

1  49.58 

56.01 

5.51 

2    7  22.50 

24 

2    9  18.29 

17.97 

13    3  49.6 

47.9 

9.401 

49.05 

2    0.74 

55.76 

5.58 

2  11  19.05 

25 

2  13    4.15 

3.80 

13  23  20.6 

18.8 

9.421 

48.51 

2  11.43 

55.51 

5.65 

2  15  15.61 

26 

2  16  50.50 

50.12 

13  42  38.3 

36.4 

9.441 

47.96 

2  21.64 

55.27 

5.72 

2  19  12.16 

27 

2  20  37.34 

36.94 

14    1  42.5 

40.5 

9.462 

47.40 

2  31.35 

55.02 

5.80 

2  23    8.72 

28 

2  24  24.69 

24.27 

14  20  32.9 

30.8 

9.484 

46.82 

2  40.55 

54.78 

5.87 

2  27    5.27 

29 

2  28  12.56 

12.12 

14  39    9.3 

7.1 

9.506 

46.22 

2  49.25 

54.54 

5.95 

2  31    1.83 

30 

2  32    0.96 

0.50 

14  57  31.4 

29.1 

9.528 

45.61 

2  57.41 

54.30 

6.03 

2  34  58.38 

31 

2  35  49.901  49.4^ 

+15  15  38.7 

36.4 

9.551 

+44.99 

-  3    5.02 

15  54.06 

1  6.11 

2  38  54.94 

KoiBw— IVsr  Metm  interval  of  Semidiameter  paasing  the  Meridian,  sabtract  Ob.18  from  the  Sidereal  IntervaL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dote. 

isry. 

APPAKEKTRIGHT 
ASCENSION. 

APPARENT 
DECLINATION. 

Hourly  Motion. 
Mean  Noon. 

Equation 
of  Time 

for 

Anparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Sidereal 
Time  of 
Semid. 
paaaine 
Merid: 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Koon. 

h    m     ■ 
2  35  49.90 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Right 

AjBoen- 

sion. 

DecU- 
nation. 

Mayl 

49.42 

O         /         /' 

+15  15  38.7 

36:4 

9*551 

+44^99 

m     a 
-3    5.02 

]5  54!06 

m    8 
1  6.11 

h  m    8      1 
2  38  54.94  ! 

2 

2  39  39.40 

38.90 

15  33  31.0 

28.6 

9.574 

44.36 

3  12.06 

53.82 

6.19 

2  42  51.49 

3 

2  43  29.46 

28.94 

15  51     8.0 

5.5 

9.597 

43.71 

3  18.55 

53.58 

6.27 

2  46  48.05 

4 

2  47  20.10 

19.56 

16    8  29.3 

26.8 

9.621 

43.06 

3  24.48 

53.35 

6.-35 

2  50  44.61 

5 

2  51  11.31 

10.75 

16  25  34.7 

32.2 

9.645 

42.38 

3  29.83 

53.12 

6.43 

2  54  41.17 

6 

2  55    3.11 

2.53 

16  42  23.9 

21.4 

9.670 

41.70 

3  34.59 

52.89 

6.51 

2  58  37.72 

7 

2  58  55.50 

54.91 

16  58  56.5 

54.0 

9.694 

41.01 

3  38.76 

52.66 

6.59 

3    2  34.28 

8 

3    8  48.47 

47.87 

17  15  12.3 

9.8 

9.719 

40.30 

3  42.35 

52.44 

6.67 

3    6  30.83 

9 

3    6  42.03 

41.42 

17  31  10.9 

8.4 

9.743 

39.57 

3  45.35 

52.23 

6.75 

3  10  27.39 

10 

3  10  36.18 

35.56 

17  46  52.1 

49.5 

9.768 

38.84 

3  47.76 

52.02 

6.83 

3  14  23.95  1 

11 

3  14  30.91 

30.29 

18    2  15.3 

12.8 

9.792 

38.09 

3  49.58 

51.81 

6.91 

3  18  WM 

13 

3  18  26.22 

25.59 

18  17  20.4 

17.9 

9,817 

37.33 

3  50.82 

51.60 

7.00 

3  22  17.06 

13 

3  22  22.11 

21.47 

18  32    6.9 

4.5 

9.841 

36.55 

3  51.50 

51.40 

7.08 

3  26  13.62 

14 

3  26  18.56 

17.92 

18  46  34.7 

32.4 

9.864 

35.76 

3  51.61 

51.20 

7.16 

3  30  10.17 

15 

3  30  15.58 

14.94 

19    0  43.5 

41.2 

9.888 

34.97 

3  51.15 

51.00 

7.24 

3  34    6.73 

16 

3  34  13.16 

12.52 

19  14  33.0 

30.8 

9.911 

24.15 

3  50.12 

50.81 

7.32 

3  38    3.29 

17 

3  38  11.29 

10.65 

19  28    3.0 

0.9 

9.934 

33.32 

3  48.54 

50.62 

7.40 

3  41  59.85 

18 

3  42    9.97 

9.35 

19  41  13.0 

11.0 

9.956 

32.49 

3  46.43 

50.44 

7.48 

3  45  56.40 

19 

3  46    9.18 

8.55 

19  54    2.8 

0.8 

9.978 

31.65 

3  43.79 

50.26 

7.56 

3  49  52.96 ' 

20 

3  50    8.91 

859 

20    6  32.2 

30.2 

10.000 

30.80 

3  40.62 

50.09 

7.64 

3  53  49.52 

21 

3  54    9.17 

8.55 

20  18  41.0 

39.1 

10.021 

29.93 

3  36.92 

49.92 

7.72 

3  57  46.08  ' 

22 

3  58    9.93 

9.33 

20  30  29.0 

27.2 

10.042 

29.06 

3  32.70 

49.75 

7.80 

4    142.63 

23 

4    2  11.20 

10.61 

20  41  56.0 

54.3 

10.063 

2818 

3  27.99 

49.59 

7.87 

4    5  39.19 

24 

4    6  12.98 

12.40 

20  53    1.6 

0.0 

10.084 

27.29 

3  22.78 

49.43 

7.94 

4    9  35.75 

25 

4  10  15.25 

14.68 

21     3  45.8 

44.3 

10.105 

26.39 

3  17.07 

49.27 

8.01 

4  13  32.31 

26 

4  14  18.00 

17.45 

21  14    8.1 

6.7 

10.125 

25.47 

3  10.88 

49.11 

8.08 

4  17  28.86 

27 

4  18  21.22 

20.69 

21  24    8.5 

7.2 

10.145 

24.55 

3    4.22 

48.96 

8.15 

4  21  25.42 

28 

4  22  24.91 

24.40 

21  33  46.9 

45.7 

10.164 

23.63 

2  57.09 

48.81 

8.21 

4  25  21.98 

29 

4  26  29.07 

28.58 

21  43    2.9 

1.8 

10.183 

22.70 

2  49.48 

48.66 

8.27 

4  29  18.54 

30 

4  30  33.68 

33.21 

21  51  56.5 

55.5 

10.201 

21.76 

2  41.43 

48.51 

8.33 

4  33  15.09 

31 

4  34  38.72 

38.27 

22    0  27.3 

26.4 

10.219 

20.80 

2  32.95 

48.37 

8.39 

4  37  11.65 

Junel 

4  38  44.18 

43.76 

22    8  35.3 

34.4 

10i236 

19.84 

2  24.04 

48.23 

8.44 

4  41    8.21 

2 

4  42  50.05 

49.66 

22  16  20.1 

19.3 

10.252 

18.87 

2  14.73 

48.09 

8.49 

4  45    4.77 

3 

4  46  56.33 

55.97 

22  23  41.7 

41.0 

10.268 

17.90 

2    5.01 

47.96 

8.54 

4  49    1.32 

4 

4  51     2.98 

2.65 

22  30  39.9 

39.3 

10.283 

16.92 

1  54.91 

47.83 

8.59 

4  52  57.88 

5 

4  55    9.99 

9.68 

22  37  14.5 

14.0 

10.298 

15.93 

1  44.46 

47.71 

8.64 

4  56  54.44 

6 

4  59  17.34 

17.06 

22  43  25.4 

25.0 

10.312 

14.94 

1  33.67 

47.60 

8.69 

5    0  51.00 

7 

5    3  25.01 

24.76 

22  49  12.4 

12.0 

10.326 

13.95 

1  22.56 

47.49 

8.73 

5    4  47.56 

8 

5    7  32.98 

32.77 

22  54  35.3 

35.0 

10.337 

12.95 

1  11.15 

47.38 

8.77 

5    8  44.12 

9 

5  11  41.21 

41.03 

22  59  34.1 

33.9 

10.348 

11.95 

0  59.47 

47.27 

8.81 

5  12  40.68 

10 

5  15  49.69 

49.54 

23    4    8.6 

8.5 

10.358 

10.94 

0  47.53 

47.17 

8.84 

5  16  37.24 

11 

5  19  58.39 

58.27 

23    8  18.7 

18.6 

10.366 

9.92 

0  35.39 

47.07 

8.87 

5  20  33.79 

12 

5  24     7.29 

7.21 

23  12    4.3 

4.2 

10.373 

8.90 

0  23.06 

46.98 

8.89    5  24  30.35  | 

13 

5  28  16.35 

16.31 

23  15  25.4 

25.3 

10.380 

7.87 

-0  10.56 

46.89 

8.91 

5  28  26.91 

14 

5  32  25.56 

25.55 

23  18  21.8 

21.8 

10.386 

6.84 

+0    2.09 

46.82 

8.93 

5  32  23.47  i 

15 

5  36  34.89 

34.92 

23  20  53.6 

53.6 

10.390 

5.81 

0  14.86 

46.75 

8.94 

5  36  20.03 

16 

5  40  44.31 

44.38 

23  23    0.7 

0.7 

10.393 

4.78 

0  27.73 

46.68 

8.95 

5  40  16.59 

17 

5  44  53.79 

53.89 

23  24  43.0 

43.0 

10.395 

3.75 

0  40.66 

46.61 

8.96 

5  44  13.15 

18 

5  49    3.31 

3.45 

23  26    0.6 

0.6 

10.396 

2.72 

0  53.62 

46.55 

8.97 

5  48    9.71 

19 

5  53  12.84 

13.01 

23  26  53.3 

53.3 

10.396 

1.68 

1     6.59 

46.50 

8.97 

5  52   6.27 

20 

5  57  22.36 

22.57 

23  27  21.3 

21.3 

10.396 

+  0.65 

1  19.55 

46.45 

8.97 

5  56    2.83 

21 

6    1  31.86 

32.11 

23  27  24.4 

24.4 

10.394 

-  0.38 

1  32.49 

46.40 

8.97 

5  59  59.38 

22 

6    5  41.31 

41.60 

23  27    2.8 

2.8 

10.391 

1.41 

1  45.40 

46.36 

8.97 

6    3  55.94 

23 

6    9  50.68 

51.01 

23  ^  16.5 

16.5 

10.388 

2.44 

1  58i21 

46.32 

8.96 

6   7  52.50 

24 

6  13  59.96 

60.33 

23  25    5.5 

5.4 

10.384 

3.47 

2  10.92 

46.28 

8.95 

6  11  49.06 

25 

6  18    9.13 

9.54 

23  23  29.8 

29.7 

10.380 

4.40 

2  23.53 

46.25 

8.94 

6  15  45.62 

26 

6  22  18.17 

18.61 

23  21  29.5 

29.3 

10.374 

5.52 

2  36.01 

46.22 

8.92 

6  19  42.18 

27 

6  26  27.06 

27.53 

23  19    4.6 

4.3 

10.367 

6.54 

2  48.34 

46.20 

8.89 

6  23  38.74 

28 

6  30  35.78 

36.29 

23  16  15.2 

14.8 

10.359 

7.56 

3    0.52 

46.18 

8.86 

6  27  35.30 

29 

6  34  44.32 

44.87 

23  13    1.3 

0.9 

10.351 

8.58 

3  12.51 

46.16 

8.83 

6  3131.85 

30 

6  38  52.65 

53.23 

23    9  23.0 

22.5 

10.342 

9.60 

3  24.28 

46.14 

8.80 

6  35  28.41 

31 

6  43    0.76 

1.37 

4-23    5  20.4 

19.81  10  33^ 

-10.61 

+3  35.82 

15  46.131 

1  8.761   6  39  24.97, 1 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Bate. 
1877. 

APPARENT  RIGHT 
A.SCEKSION. 

APPARENT 
BECLINATION. 

Hourly  Motion, 
Mean  Noon. 

Equation 
of  Time 

for 

Apparent 

Noon, 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
pasainff 
Snld: 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Appa- 
rent 
Koon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

h    m     8 

B 

«J9     J  «. " 

-M 

8 

n 

m     8 

/     // 

m    8 

h  m    8 

Julyl 

6  43    0.76 

1.37 

•f23    5  20.4 

19.8 

10.332 

-10.61 

+3  35.82 

15  46.13 

1  8.76 

6  39  24.97 

2 

6  47    8.62 

9.36 

23    0  53.6 

52.9 

10.321 

11.62 

3  47.12 

46.12 

8.72 

6  43  21.53 

3 

6  51  16J22 

16.89 

22  56    2.7 

1.9 

10.309 

12.62 

3  58.15 

46.12 

8.68 

6  47  18.09 

4 

6  55  23.52 

24.22 

22  50  47.8 

46.9 

10.297 

13.62 

4    8.90 

46.12 

8.64 

6  51  14.65 

S 

6  59  30.52  31.25 

22  45    8.9 

7.9 

10.285 

14.61 

4  19.34 

46.13 

8.59 

6  55  11.21 

6 

7    3  37.19 

37.95 

22  39    6.3 

5.1 

10.271 

15.60 

4  29.46 

46.14 

8.54 

6  59   7.77 

7 

7    7  43.53 

44.32 

22  32  40.0 

38.7 

10.257 

16.58 

4  39i25 

46.15 

8.49 

7    3    4.32 

8 

7  11  49.50 

50.31 

22  25  50.3 

48.9 

10.240 

17.56 

4  48.66 

46.17 

8.44 

7   7    0.88 

9 

7  15  55.07 

55.90 

22  18  37.2 

35.7 

10.223 

18.53 

4  57.67 

46.20 

8.38 

7  10  57.44 

10 

7  20    0.22 

1.07 

22  10  61.1 

59.5 

10.205 

19.48 

5    6.26 

46.23 

8.32 

7  14  54.00 

11 

7  24    4.93 

5.81 

22    3    2.0 

0.3 

10.187 

20.43 

5  14.41 

46.27 

8.26 

7  18  50.56 

12 

7  28    9.19 

10.09 

21  54  40.2 

38.3 

10.168 

21.37 

5  22.11 

46.32 

8.20 

7  22  47.12 

13 

7  32  12.97 

13.89 

21  45  55.8 

53.8 

10.148 

22.31 

5  29.32 

46.37 

8.13 

7  26  43.68 

14 

7  36  16.27 

17ii0 

21  36  49.1 

47.0 

10.127 

23.24 

5  36.05 

46.42 

8.06 

7  30  40.24 

15 

7  40  19.06 

20.01 

21  27  20.4 

18.2 

10.105 

24.15 

5  42.29 

46.48 

7.99 

7  34  36.79 

16 

7  44  21.33 

22.29 

21  17  29.8 

27.4 

10.083 

25.05 

5  48.01 

46.55 

7.91 

7  38  33.35 

17 

7  48  23.06 

24.03 

21    7  17.5 

15.0 

10.061 

25.95 

5  53.20 

46.62 

7.83 

7  42  29.90 

18 

7  52  24.24 

25J33 

20  56  43.9 

41.3 

10.038 

26.84 

5  57.82 

46.70 

7.76 

7  46  26.46 

.19 

7  56  24.86 

25.86 

20  45  49.1 

46.4 

10.014 

27.72 

6    1.87 

46.78 

7.68 

7  50  23.02 

ao 

8    0  24.91 

25.92 

20  34  33.4 

30.6 

9.990 

28.58 

6    5.36 

46.86 

7.60 

7  54  19.58 

21 

8    4  24.39 

25.41 

20  22  57.1 

54.2 

9.966 

29.44 

6    8.28 

46.94 

7.52 

7  5816.13 

22 

8    &  23.29 

24.32 

20  10  60.3 

57.3 

9.942 

30.29 

6  10.62 

47.03 

7.44 

8    212.69 

23 

8  12  21.61 

22.64 

19  58  43.3 

40i2 

9.918 

31.13 

6  12.37 

47.12 

7.36 

8   6   9i35 

24 

8  16  19.33 

20.36 

19  46    6.3 

3.0 

9.894 

31.96 

6  13.54 

47.21 

728 

810    5.81 

25 

8  20  16.47 

17.50 

19  33    9.7 

6.3 

9.869 

32.77 

6  14.12 

47.31 

7.20 

8  14    2.36 

26 

8  24  13.01 

14.04 

19  19  53.6 

50.2 

9.845 

33.57 

6  14.10 

47.41 

7.12 

8  17  58.92 

27 

8  28    8.97 

9.99 

19    6  18.3 

14.8 

9.820 

34.37 

6  13.49 

47.52 

7.03 

8  21  55.48 

28 

8  32    4.33 

5.35 

18  52  24.0 

20.4 

9.796 

35.15 

6  12.29 

47.63 

6.95 

8  25  52.04 

29 

8  35  59.11 

60.12 

18  38  11.1 

7.4 

9.771 

35.92 

6  10.51 

47.74 

6.86 

8  29  48.59 

30 

8  39  53.30 

54.30 

18  23  39.8 

36.1 

9.746 

36.68 

6    8.14 

47.86 

6.78 

8  33  45.15 

31 

8  43  46.90 

47.89 

18    8  50.3 

46.5 

9.722 

37.43 

6    5:19 

47.98 

6.69 

8  37  41 .71 

Aug.l 

8  47  39.92 

40.90 

17  53  42.9 

39.1 

9.697 

38.17 

6    1.64 

48.10 

6.61 

•  8  41  38.27 

2 

8  51  32.35 

33.32 

17  38  17.8 

14.0 

9.673 

38.89 

5  57.51 

48.23 

6.52 

8  45  34.82 

3 

8  55  24.19 

25.15 

17  22  35.4 

31.5 

9.648 

39.61 

5  52.79 

48.36 

6.43 

8  49  31.38 

4 

8  59  15.45 

16.39 

17    6  35.9 

32.0 

9.624 

40.32 

5  47,50 

48.49 

6.34 

8  53  27.93 

5 

9    3    6.13 

7,05 

16  50  19.7 

15.8 

9.599 

41.02 

5  41.62 

48.63 

6.25 

8  57  24.49 

6 

9    6  56.22 

57.13 

16  33  46.9 

43.0 

9.575 

41.69 

5  35.14 

48.77 

617 

9    121.05 

7 

9  10  45.73 

46.61 

16  16  58.2 

54.3 

9.551 

42.36 

5  28.10 

48.92 

6.08 

9   5  17.61 

8 

9  14  34.66 

35.52 

15  59  53.6 

49.8 

9J>27 

43.01 

5  20.48 

49.07 

5.99 

9    9  14.16 

9 

9  18  23.01 

23.84 

15  42  33.6 

29.8 

9.503 

43.65 

5  12.28 

49.23 

5.90 

9  13  10.72 

10 

9  22  10.78 

11.59 

15  24  58.4 

54.6 

9.479 

44.27 

5    3.50 

49.40 

5.82 

917    7.27 

11 

9  25  57.98 

58.76 

15    7    8.5 

4.8 

9.455 

44.88 

4  54.15 

49.57 

5.74 

9  21    8.83 

12 

9  29  44.61 

45.36 

14  49    4.0 

0.4 

9.431 

45.47 

4  44.22 

49.74 

5.66 

9  25    0.38 

13 

9  83  30.68 

31.40 

14  30  45.4 

41.9 

9.408 

46.06 

4  33.72 

49.92 

5.58 

9  28  56.94 

14 

9  37  16.19 

16.88 

14  12  13.0 

9.6 

9.385 

46.63 

4  22.66 

50.10 

550 

9  32  53.50 

15 

9  41     1.17 

1.81 

13  53  27.2 

23.8 

9.362 

47.19 

4  11.06 

50.28 

5.42 

9  36  50.06 

16 

9  44  45.57 

46.20 

13  34  28.1 

24.8 

9.339 

47.72 

3  58.93 

50.47 

5.35 

9  40  46.61 

17 

9  48  29.46 

30.06 

13  15  16.3 

13.1 

9.S18 

48iS5 

3  46.27 

50.66 

5.28 

9  44  43.16 

18 

9  52  12.82 

13.38 

12  55  51 .9 

48.9 

9.297 

48.77 

3  33.08 

50.85 

5.21 

9  48  39.72 

»  '^ 

9  55  55.68 

56.20 

12  36  15.4 

12.6 

9.276 

49J27 

3  19.38 

51.05 

5.14 

9  52  36.28 

•  20 

9  59  38.04 

38.53 

12  16  26.9 

24.3 

9J256 

49.76 

3    5.19 

51.25 

5.07 

9  56  32.83 

21 

10    3  19.93 

20.38 

U  56  26.9 

24.4 

9.236 

50.24 

2  50.53 

51.45 

5.00 

10    0  29.39 

2& 

10    7    1.36 

1.77 

11  36  15.5 

13.2 

9.217 

50.71 

2  35.40 

51.66 

4.94 

10    4  25.94 

23 

10  10  42.34 

42.71 

11  15  53.1 

51.0 

9.198 

51.15 

2  19.82 

51\87 

4.87 

10    8  22.50 

24 

10  14  22.89 

23.22 

10  55  20.1 

18.2 

9.180 

51.59 

2    3.82 

52.08 

4.81 

10  12  19.05 

25 

10  18    3.03 

3.32 

10  34  36.7 

35.0 

9.164 

52.02 

1  47.40 

52J39 

4.75 

10  16  15.61 

26 

10  21  42.77 

43.02 

10  13  43.1 

41.6 

9.148 

52.44 

1  30.59 

52.50 

4.69 

10  20  12.16 

27 

10  25  22.15 

22.35 

9  52  39.7 

38.4 

9.133 

52.84 

1  13.41 

52.72 

4.63 

10  24    8.72 

28 

10  29    1.16 

1.32 

9  31  26.7 

25.7 

9.119 

53.23 

0  55.88 

52.94 

4.58 

10  28    5.27 

20 

10  32  39.84 

39.95 

9  10    4.6 

3.9 

9.105 

53.60 

0  38.01 

53.15 

4.53 

10  32    1.82 

30 

10  36  18.20 

18.27 

8  48  33.4 

32.9 

9.091 

58.97 

0  19.83 

53.37 

4.48 

10  35  58.37 

31 

10  39  56.25  56.27 

^  8  26  53.7 

53.5 

9.078 

1-54.33 

+0    1.33 

15  53.59 

1  4.43 

10  39  54.93 

HOT&r-Eor  JTma  interval  of  Semidiameter  passing  the  Meridian,  sabtract  Os.18  from  the  Sidereal  IntervaL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

V%— X^ 

Iappakent  right 

APPAKT5NT 

Hourly  Motion. 

Equation 
of  Timo 

for 

Apparent 

rtoon. 

Semi' 

Sidereal 

Date. 
1877. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

diameter 

at 

Apparent 

Koon. 

^7aw^a  wva 

Time  of 
Semid. 
pasainc 
Merid. 

Sidereal  Time 

of  Hean 

Noon. 

Mean  Noon, 
h   m     B 

Appa- 
rent 
Noon. 

Mean  Noon. 

Api». 

rent 

Noon. 

Sight 

AiBOBn- 

sion. 

DeoU- 
nation. 

s 

O        1        II 

It 

8 

// 

m     s 

]^53!82 

m    8 

h  m    a 

Sept.1 

10  43  34.00 

33.98 

^  8    5    5.6 

5.7 

9.067 

-54.67 

-  0  17.47 

1  4.39 

10  43  51.48 

2 

10  47  11.49 

11.42 

7  43    9.6 

10.0 

9.056 

55.00 

0  36.54 

54.05 

4.34 

10  47  48.04 

3 

10  50  48.73 

48.61 

7  21    6.0 

6.8 

9.046 

55.30 

0  55.85 

54.28 

4.30 

10  51  4459 

4 

10  54  25.73 

25.56 

6  58  55.2 

56.3 

9.037 

55.60 

1  15.39 

54.51 

4.26 

10  55  41.15 

5 

10  58    2.51 

2.29 

6  36  37.3 

38.7 

9.028 

55.88 

1  35.17 

54.75 

4.23 

10  59  37.70 

6 

11     1  39.08 

38.81 

6  14  12.9 

14.6 

9.019 

56.15 

1  55.15 

54.99 

4.20 

11    3  34.26 

7 

11    5  15.45 

15.13 

5  51  42.2 

44.2 

9.012 

56.40 

2  15.32 

55.23 

4.17 

11    7  30.81 

8 

11     8  51.64 

51.27 

5  29    5.7 

8.1 

9.005 

56.63 

2  35.68 

55.48 

4.15 

U  1127.36 

9 

11  12  27.66 

27.24 

5    6  23.6 

26.3 

8.9J)8 

56.86 

2  56.20 

55.74 

4.13 

1 1  15  23.91 

10 

11  16    3.54 

3.07 

4  43  36.4 

39.4 

8.992 

57.07 

3  16.87 

56.00 

4.11 

11  19  20.47 

11 

11  19  39.28 

38.76 

4  20  44.4 

47.8 

8.987 

57.26 

3  37.67 

56J26 

4.09 

1 1  23  17.02 

12 

11  23  14.91 

14.34 

3  57  47.9 

51.6 

8.982 

57.44 

3  58.58 

56.52 

4.08 

1 1  27  13.57 

13 

11  26  50.44 

49.82 

3  34  47.2 

51.2 

8.978 

57.60 

4  19.60 

56.78 

4.07 

11  31  10.12 

14 

11  30  25.90 

25.22 

3  11  42.8 

47.2 

8.976 

57.75 

4  40.70 

67.04 

4.06 

11  35    6.68 

15 

11  34     1.30 

0.57 

2  48  35.0 

39.8 

8.974 

67.89 

5    1.85 

57.31 

4.06 

11  39    3.23 

16 

11  37  36.66 

35.87 

2  25  24.1 

29.2 

8.973 

58.01 

6  23.04 

5758 

4.06 

11  42  59.79 

17 

11  41  11.99 

11.15 

2    2  10.4 

15.9 

8.972 

58.12 

5  44.25 

57.85 

4.06 

11  46  56.34 

18 

11  44  47.33 

46.44 

1  38  54.3 

60.2 

8.972 

58.22 

6    5.46 

58.12 

4.06 

11  50  52.90 

19 

11  48  22.68 

21.74 

1  15  36.0 

42.2 

8.974 

58.30 

6  26.65 

58^9 

4.07 

1 1  54  49.45 

20 

11  51  58.08 

57.08 

0  52  15.9 

22.4 

8.977 

58.37 

6  47.81 

58.66 

4.08 

11  58  46.01 

21 

11  55  33.55 

3250 

0  28  54.3 

61.2 

8.980 

56.43 

7    8.89 

58.93 

4.09 

12    2  4256 

22 

11  59    9.11 

8.01 

+  05  31.5 

38.7 

8.984 

58.48 

7  29.89 

5950 

4.10 

12    6  39.12 

23 

12    2  44.79 

43.64 

-  0  17  52.3 

44.7 

8.989 

58  50 

7  50.76 

59.47 

4.12 

12  10  35.67  1 

24 

12    6  20.62 

19.41 

0  41  16.6 

8.7 

8.996 

58.52 

8  11.48 

15  59.74 

4.14 

12  14  32.22 

.  25 

12    9  56.60 

55.34 

I    4  41.1 

32.8 

9.004 

58.53 

8  32.04 

16  0.01 

4.17 

12  18  28,77 

26 

12  13  32.77 

31.46 

1  27  65.6 

57.0 

9.012 

58.52 

8  52.41 

0.28 

4.20 

12  22  25.33 

27 

12  17    9.16 

7.79 

1  51  29.7 

20.8 

9.021 

58.49 

9  12.58 

0.55 

4.23 

12  26  21.88 

28 

12  20  45.78 

44.36 

2  14  53.1 

43.9 

9.031 

58.45 

9  32.52 

0.82 

4.26 

12  30  18.44 

29 

12  24  22.66 

21.19 

2  38  15.4 

5.9 

9.043 

58.40 

9  52i20 

1.09 

4.30 

12  34  14.99 

30 

12  27  59.82 

58.30 

3    1  36.3 

26.5 

9.055 

58.33 

10  11.59 

1.36 

4.34 

12  38  11.55 

Oct  1 

12  31  37.28 

35.71 

3  24  55.5 

45.4 

9.067 

58.25 

10  30.67 

1.63 

4.38 

12  42   8.10 

2 

12  35  15.0i 

13.43 

3  48  12.5 

2.1 

9.081 

58.15 

10  49.44 

1.90 

4.43 

12  46    4.65 

3 

12  38  53.16 

51.49 

4  11  26.9 

16.3 

9.095 

58.04 

11    7.88 

2.18 

4.48 

12  50    IJW 

4 

12  42  31.63 

29.91 

4  34  38.4 

27.6 

9.110 

57.90 

11  25.98 

2.46 

4.53 

12  53  57.76 

5 

12  46  10.46 

8.69 

4  57  46.7 

35.6 

9.126 

57.76 

11  43.75 

2.73 

4.58 

12  57  54.31 

6 

12  49  49.68 

47.87 

5  20  51.3 

39.9 

9.143 

57.59 

12    1.05 

3.01 

4.64 

13    150.87 

7 

12  53  29.31 

27.45 

5  43  51.8 

40.2 

9.160 

57.42 

12  17.96 

3.28 

4.70 

13    5  47.42 

8 

12  57    9.36 

7.45 

6    6  47.8 

36.0 

9.178 

57.23 

12  34.45 

3.56 

4.76 

13    9  43.98 

9 

13    0  49.85 

47.89 

6  29  39.0 

26.9 

9.196 

57.02 

12  50.52 

3.84 

4.83 

13  13  40.53 

10 

13    4  30.79 

28.79 

6  52  24.9 

12.6 

9.215 

56.79 

13    6.14 

4.12 

4.90 

1317  37.09 

11 

13    8  12.20 

10.16 

7  14  65.1 

52.6 

9.235 

56.55 

13  21.28 

4.40 

4.98 

13  21  33.64 

12 

13  11  54.09 

52.01 

7  37  39.3 

26.6 

9.256 

56.29 

13  35.94 

4.68 

5.06 

13  25  30.19 

13 

13  15  36.49 

34.36 

7  59  67.0 

54.1 

9.278 

56.02 

13  50.10 

4.97 

5.14 

13  29  26.74 

14 

13  19  19.40 

17.23 

8  22  28.0 

15.0 

9.300 

55.72 

14    3.76 

5i25 

5.22 

13  33  23.30 

15 

13  23    2.85 

0.64 

8  44  41.7 

28.6 

9.322 

55.41 

14  16.87 

5.53 

5.30 

13  37  19.85 

16 

13  26  46.86 

44.61 

9    6  47.8 

34.6 

9.345 

55.09 

14  29.42 

5.81 

5.38 

13  41  16.41 

17 

13  30  31.43 

29.15 

9  28  46.1 

32.8 

9.369 

54.76 

14  41.39 

6.09 

5.47 

13  45  12.96 

18 

13  34  16.60 

14.28 

9  50  36.0 

22.6 

9.395 

54.40 

14  52.78 

6.37 

5.56 

13  49    9.52 

19 

13  38    2.37 

0.01 

10  12  17.3 

3.8 

9.421 

54.03 

15    3.57 

6.64 

5.65 

13  53    6.07 

20 

13  41  48.78 

46.39 

10  33  49.6 

36.0 

9.447 

53.64 

15  13.74 

6.92 

5.74 

13  57    2^ 

21 

13  45  35.83 

33.41 

10  54  72.4 

58.7 

9.474 

53.24 

15  23.25 

7.19 

5.84 

14    0  59.18 

22 

13  49  23.55 

21.10 

a  16  25.5 

11.8 

9.502 

52.83 

15  32.08 

7.46 

5.94 

14    4  55.73 

23 

13  53  11.95 

9.47 

11  37  28.4 

14.7 

9.531 

52.40 

15  40.23 

7.72 

6.04 

14    8  52.29 

24 

13  56  61.06 

58.55 

11  58  20.8 

7.1 

9.561 

51.95 

15  47.67 

7.98 

6.14 

14  12  48.84 

25 

14    0  50.89 

48.36 

12  18  62.3 

.48.7 

9.592 

51.49 

15  54.41 

8.24 

6.25 

14  16  45.39 

26 

14    4  41.47 

38.92 

12  39  32.5 

18.9 

9.623 

51.01 

16    0.42 

8.49 

6.35 

14  20  41.95 

27 

14    8  32.79 

30.22 

12  59  51.1 

37.6 

9.655 

50.52 

16    5.65 

8.74 

6.46 

14  24  38.50 

28 

14  12  24.89 

22.30 

13  19  57.6 

44.1 

9.687 

50.01 

16  10.11 

8.99 

6.57 

14  28  35.06 

29 

14  16  17.77 

15.16 

13  39  51.6 

38.2 

9.719 

49.48 

16  13.81 

^9 

6.68 

14  32  31.62 

30 

14  20  11.44 

8.81 

13  59  32.7 

19.4 

9.752 

48.93 

16  16.71 

6.79 

14  36  28.18 

31 

14  24    5.92 

3.27 

14  18  60.5 

47.4 

9.786 

48.37 

16  18.78 

9.73 

6.90 

14  40  24.73 

32 

14  27  61i21 

58.55 

-14  38  14.6 

1.5 

9.820 

-47.79 

-16  20.05 

16  9.98 

1  7.01 

14  44  21J29 , 

Kon.— IVv  Mmm  interval  of  Semidiameter  paaaing  the  Meridiani  aabtcaot  0*.18  fiwn  the  Sidereal  Interval. 


SOIiAR  EPHEMERIS,  1877.        S29 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

^%^A^ 

APPARENT  RIGHT 

APPARENT 

Honrly  Motion, 

Eqoatlon 
of  Time 

for 

Apparent 

Noon, 

Semi. 

Sidfireal                            ■ 

i/Me. 
1877. 

ASCENSION. 

DECLINATION. 

MeanNodn. 

ikJvaAJ.1* 

diameter 

at 

Anparent 

Noon. 

K#a\avLi.  i^cu 

Time  of 
Semid. 
passing 
Merid. 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Riffht 

Aacen- 

aion. 

DecU- 
nation. 

h   m     8 

8 

o       /       » 

It 

8 

II 

m     8 

/     // 

m    8 

h  m     8 

Nov.  I 

14  27  61.21 

58.55 

-14  38  14.6 

1.5 

9.820 

-47.79 

-16  20.05 

16  9.98 

1    7.01 

14  44  21.29 

2 

14  31  57.32 

54.65 

14  57  14.5 

1.6 

9.854 

47.19 

16  20.51 

10.22 

7.13 

14  48  17.84 

3 

14  35  54Jia5 

51.57 

15  15  59.8 

47.1 

9.889 

46.57 

16  20.15 

10.46 

7.25 

14  52  14.40 

4 

14  39  52.02 

49.33 

15  34  30.0 

17.4 

9.924 

45.93 

16  18.95 

10.70 

7.37 

14  56  10.95 

5 

14  43  50.62 

47.93 

15  52  44.7 

32.4 

9.959 

45.28 

16  16.91 

10.95 

7.49 

15    0    7.51 

6 

14  47  50.06 

47.36 

16  10  43.6 

31.5 

9.994 

44.61 

16  14.04 

11.18 

7.61 

15    4    4.06 

7 

14  51  50.33 

47.63 

16  28  26.2 

14.3 

10.029 

43.92 

16  10.32 

11.42 

7.73 

15    8    0.62 

6 

14  55  51.44 

48.77 

16  45  52.0 

40.3 

10.063 

43.22 

16    5.78 

11.65 

7.85 

15  11  57.17 

9 

14  59  53.38 

50.69 

17    2  60.7 

49.2 

10.098 

42.49 

16    0.41 

11.89 

7.97 

15  15  53.73 

10 

15    3  56.16 

53.47 

17  19  51.8 

40.7 

10.133 

41.75 

15  54.21 

12.12 

8.09 

15  19  50.29 

11 

15    7  59.77 

57.09 

17  36  25.0 

14.1 

10.168 

41.00 

15  47.16 

12.35 

8J21 

15  23  46.85 

12 

15  12    4.22 

1.55 

17  52  39.7 

29.1 

10.202 

40.22 

15  39J27 

12.58 

8.33 

15  27  43.40 

13 

15  16    9.50 

6.85 

18    8  35.7 

25.5 

10.237 

39.43 

15  30.54 

12.80 

8.45 

15  31  39.96 

14 

15  20  15.61 

12.97 

18  24  12.6 

2.7 

10.271 

38.62 

15  21.00 

13.02 

•    8.57 

15  35  36.51 

15 

15  24  22.54 

19.92 

18  39  29.9 

20.3 

10.306 

37.80 

15  10.65 

13.23 

8.68 

15  39  33.07 

16 

15  28  30.29 

27.69 

18  54  27.4 

18.2 

10.340 

36.97 

14  59.46 

.      13.46 

8.79 

15  43  29.63 

17 

15  32  38.86 

36.29 

19    8  64.6 

55.7 

10.373 

36.12 

14  47.44 

(      13.65 
'      13.85 

8.91 

15  47  26.19 

18 

15  36  48.26 

45.73 

19  23  21.2 

12.6 

10.407 

35.25 

14  34.61 

9.02 

15  51  22.74 

19 

15  40  58.47 

55.97 

19  37  16.8 

8.5 

10.441 

34.37 

14  20.96 

i      14.05 

9.14 

15  55  19.30 

20 

15  45    9.49 

7.03 

19  50  51.2 

43.2 

10.475 

33.48 

14    6.51 

;      14.25 

9.25 

15  59  15.86 

21 

15  49  21.32 

18.89 

20    3  63.9 

56.3 

10.509 

32.56 

13  51i{4 

14.44 

9.36 

16   312.42 

22 

15  53  33.94 

31.55 

20  16  54.5 

47.2 

10.542 

31.64 

13  35.18 

14.62 

9,47 

16    7    8.97 

23 

15  57  47.35 

45.00 

20  29  22.7 

15.8 

10.575 

30.71 

13  18.33 

14.80 

9.58 

16  11    5.53 

24 

16    1  61,55 

59.24 

20  41  28.3 

21.8 

10.608 

29.75 

13    0.70 

14.98 

968 

16  15    2.09 

25 

16    6  16.53 

14.27 

20  53  10.8 

4.7 

10.640 

28.78 

12  42J27 

15.14 

9.78 

16  18  58.65 

26 

16  10  32.27 

30.06 

21    4  29.9 

24.1 

10.671 

27.80 

12  23.09 

15.30 

9.88 

16  22  55.20 

27 

16  14  48.75 

46.59 

21  15  25.3 

19.8 

10.701 

26.81 

12    3.18 

15.46 

9.98 

16  26  51.76 

28 

16  19    5.96 

3.86 

21  25  56.6 

51.4 

10.731 

25,81 

11  42.54 

15.62 

10.08 

16  30  48.32 

29 

16  23  23.88 

21  .a3 

21  35  63.5 

58.7 

10.761 

24.78 

11  21.17 

15.78 

10.18 

16  34  44.88 

30 

1«  27  42.51 

40.52 

21  45  45.8 

41.4 

10.790 

23.74 

10  59.10 

15.93 

1057 

16  38  41.43 

Dec.  1 

16  31  61.80 

59.87 

21  54  63.2 

59.1 

10.817 

22.69 

10  36.36 

16.08 

10.36 

16  42  37.99 

2 

16  36  21.74 

19,87 

22    3  55.2 

51.5 

10.843 

21.64 

10  12.98 

16.22 

10.44 

16  46  34.55 

3 

16  40  42.29 

40.49 

22  12  21.6 

18iJ 

10.868 

20.56 

9  48.99 

16.36 

10.52 

16  50  31.11 

4 

16  45    3.43 

1.70 

22  20  22.1 

19.0 

10.892 

19.48 

9  24.40 

16.49 

10.60 

16  54  27.67 

5 

16  49  25.13 

2:i47 

22  27  56.6 

53.8 

10.915 

18.39 

8  59.26 

16.62 

10.67 

16  58  24J33 

6 

16  53  47.38 

45.79 

22  35    4.7 

2.2 

10.936 

17.29 

8  33.58 

16.75 

1074 

17    2  20.78 

7 

16  58  10.12 

8.61 

22  41  46.3 

44.1 

10.956 

16.17 

8    7.38 

16.88 

10.81 

17   6  17.34 

8 

17    2  33.34 

31.91 

22  47  61.0 

59.1 

10.976 

15.05 

7  40.70 

17.00 

10.87 

17  10  13.90 

9 

17    6  56.99 

55.64 

22  53  48.8 

47.1 

10.993 

13.92 

7  13.61 

17.12 

10.93 

17  14  10.46 

10 

17  11  21.04 

19.77 

22  59    9.4 

7.9 

11.009 

12.79 

6  46.12 

17.23 

10.99 

17  18    7.02 

11 

17  15  45.46 

44.28 

23    4    2.6 

1.3 

11.024 

11.65 

6  18.25 

17.34 

11.04 

17  22    3.58 

12 

17  20  10.23 

9.13 

23    8  28.4 

27.3 

11.039 

10.51 

5  50.04 

17.45 

11.09 

17  26    0.13 

13 

17  24  35.30 

34.28 

23  12  26.6 

25.7 

11.051 

9.36 

5  21.51 

17.55 

11.13 

17  29  56.69 

14 

17  28  60.65 

59.71 

23  15  57.0 

56.3 

11.062 

8.20 

4  52.70 

17.65 

1117 

17  33  53.25 

15 

17  33  26.25 

25.40 

23  18  59.5 

58.9 

11.072 

7.03 

4  23.65 

17.74 

11.20 

17  37  49.81 

16 

17  37  52.07 

51.31 

23  21  34.1 

33.7 

11.080 

5.86 

3  54^ 

17.83 

11.23 

17  41  46.37 

17 

17  42  18.07 

17.41 

23  23  40.7 

40.4 

11.086 

4.69 

3  24.93 

17.91 

11.25 

17  45  42.93 

18 

17  46  44.22 

43.65 

23  25  19.2 

19.0 

11.092 

3.52 

2  55.32 

17.98 

11.27 

17  49  39.48 

19 

17  51  10.49 

10.01 

23  26  29.6 

29.4 

11.096 

2.35 

2  25.59 

18.05 

11.29 

17  53  36.04 

20 

17  55  36.87 

36.49 

23  27  11.7 

11.6 

11.099 

-  1.17 

1  55.77 

18.11 

11.30 

17  57  32.60 

21 

18    0    3.31 

3.02 

23  27  25.5 

25.5 

11.101 

-1.0.01 

1  25.88 

18.17 

11.31 

18    129.16 

22 

18    4  29.79 

29.59 

23  27  11.1 

•    11.1 

11.103 

1.19 

0  55.94 

18.22 

11.31 

18    5  25.72 

23 

18    8  56i27 

56.16 

23  26  28.4 

28.4 

11.102 

2.37 

-  0  26.01 

18.26 

11.31 

18    9  22.28 

24 

18  13  22.73 

22.71 

23  25  17.5 

17.4 

11.100 

3.54 

+  0    3.89 

18.30 

11.30 

18  13  18.84 

25 

18  17  49.13 

49.21 

23  23  38.3 

38.2 

11.097 

4.72 

0  33.71 

18.33 

11.29 

18  17  15.40 

26 

18  22  15.44 

15.61 

23  21  30.9 

:    30.8 

11.093 

5.89 

1     3.45 

18.35 

11.27 

18  21  11.96 

27 

18  26  41.62 

41.88 

23  18  55.3 

55.2 

11.087 

7.07 

.1  33.07 

18.37 

11.25 

18  25    8.52 

28 

18  31    7.66 

8.01 

23  15  51.6 

1    51.3 

11.080 

8.24 

2    2.54 

18.38 

11.22 

18  29    5.08 

29 

18  35  33.50 

33.94 

23  12  19.8 

19.4 

11.072 

9.40 

2  31.81 

18.3d 

11.19 

18  33    1.64 

30 

18  39  59.13 

59.66 

23    8  20.1 

19.6 

11.063 

10.56 

3    0.86 

18.40 

11.16 

18  36  58.19 

31 

18  44  24.49 

25.12 

23    3  52.6 

52.0 

11.052 

11.72 

3  29.65 

18.40 

11.13 

18  40  54.75 

32 

18  48  49.57 

50.28 

-22  58  57.3 

56.5 

11.039 

+12.88 

+  3  58.17 

16 18.40 

1 11.09 

18  44  51.31 

J^vrmt^'Wm  ir«m  intarral  of  Semldiameter  passing  the  Moiidian,  salitract  0'.19  from  the  Sidereal  JnterraL 


330      MOON-CUIiMINATIONS,  1877. 


WASHINGTON  MERIDIAN. 


Date. 
1877. 


Jan.  0 
1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 

14 
15 
16 
17 

18 
19 

20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

Feb.  1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

13 

14 
15 
16 
17 

18 
19 

20 
21 
22 
23 
24 
25 

26 
27 

28 
29 


Mean 
Time  of 
Meridian 
Traniit 


h 
13 
14 
15 
16 
16 
17 
18 

19 
20 
20 
21 
22 


m 

29.53 
29.08 
23.02 
12.65 
59.44 
44.89 
30.36 

16.94 

5.36 

55  75 

47.68 

39.82 


Diff. 
forlh. 

of 
Long. 


23  31.07 

0  20.19 

1  6.63 

1  50.38 

2  31.97 

3  12.20 
3  52.12 


4 

5 
6 
6 
7 

8 

9 
11 
12 
13 
13 
14 


32.90 
15.85 
2.34 
53.76 
50.96 
53.63 

59.68 

5.67 

8.43 

6.42 

59.78 

49.64 


15  37.43 

16  24.51 

17  12.10 

18  0.96 

18  51 .45 

19  43.25 

20  35.54 

21  27.08 

22  16.83 

23  4.08 
23  48.74 

0  31.13 


1 
1 
2 
3 
3 
4 


11.90 
52.01 
32.45 
14.37 
59.00 
47.53 


5  40.90 

6  39.29 

7  41.63 

8  45.52 

9  48.10 
10  47.36 

U  42.65 

12  34.54 

13  24.18 

14  12.87 


m 

2.597 

2.363 

2.148 

1.996 

1.912 

1.886 

1.911 

1.976 
2.060 
2.136 
2.177 
2.164 
2.097 

1.993 
1.877 
1.773 
1.698 
1.662 
1.673 

1.735 
1.854 
2.032 
2.261 
2.506 
2.701 

2.774 
2.699 
2.520 
2.315 
2.141 
2.025 

1.967 
1.965 
2.005 
2.070 
2.135 
2.176 

2.171 
2.116 
2.024 
1.914 
1.810 
1.727 

1.678 
1.671 
1.708 
1.795 
1.933 
2.119 

2.331 
2.527J 
2.648 
2.652 
2.547 
2.387 

2.227 

2.107 
2.040 
2.026 


Sidereal 
Time  of 
Semid. 
paming 
Merid. 


I 


76.27 
73.10 
69.82 
67.41 
66.03 
65.63 
66.04 

67.06 
68.34 
69.48 
70.04 
69.78 
68.69 

67.02 
65.15 
63.47 
62.26 
61.70 
61.94 

63.07 
65.11 
68.04 
71.60 
75.22 
77.99 

78.96 
77.82 
75.38 
72.17 
69.54 
67.76 

66.92 
66.95 
67.62 
68.65 
69.68 
70.27 

70.13 
69.20 
67.64 
65.81 
64.05 
62.65 

61.84 
61.74 
62.46 
64.00 
66.36 
69.38 

72.69 
75.62 
77.35 
77.33 
75.73 
73.29 

70.82 
68.97 
67.94 
67.75 


Stan. 


45 
51 
56 
60 


68 
72 

78 
82 
87 
94 


50 
55 
60 
66 


65..  70 

69..  75 

75.-  80 

80..  84 

84..  89 

89..  94 


Bright 
Limb. 


126  . .  131 
130  ..  135 
135..  2 

1  .. 

7..  12 
13..  18 
17..  22 
23..  28 
29.  .  34 

36..  40 
41..  47 
48..  53 
53..  58 
58..  62 
62.-  67 


72 

78 
82 
87 
94 
99 


99..  104 
104  ..  108 


138..  6 

4..  10 

9..  14 

15..  20 

21  ..  26 

27..  31 

32..  37 

38..  43 

44..  50 

51  ..  55 

56..  60 

60..  65 

65..  70 

69..  75 


11. 
II. 
II. 
II. 
II. 
II. 
II. 

II. 
11. 
II. 
II. 
II. 
II. 

I. 
I. 
I. 
I. 
I. 
I. 

I. 

I. 
1. 
I. 
I. 
I. 

1. 

I. 

I. 
II. 
II. 
II. 

II. 
II. 
II. 
II. 
II. 
II. 

II. 
II. 
II. 
II. 
II. 
1. 

I. 
I. 
I. 
1. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 
I. 

I. 
II. 
II. 
II. 


Date. 
1877. 


Mar.  1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 

13 
15 
16 
17 

18 
19 

20 
21 
22 
23 
24 
25 

26 
27 

28 
29 
30 
31 

Apr.  1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 

14 
15 
16 
17 

18 
19 

20 
21 
22 
23 
24 
25 

^ 
27 

28 

29 

30 

31 


Mean 
Time  of 
Meridian 
Transit. 


h  m 


14 
15 
15 


12.87 

1.76 

51.71 

16  43.13 

17  35.80 

18  28.92 


19  21.37 

20  12.04 
0.21 

45.71 
28.86 
10.26 


21 
21 
22 
23 


23  50.83 

0  31.50 

1  13.35 

1  57.51 

2  45.06 

3  36.84 

4  33.10 

5  33.05 

6  34.78 

7  35.84 

8  34.28 

9  29.29 

10  21.16 

11  10.85 

11  59.59 

12  48.57 

13  38.75 

14  30.62 

15  24.12 

16  18.46 

17  12.37 

18  4.56 

18  54.09 

19  40.69 


20 
21 
21 
22 
23 
23 

0 
1 
2 
3 

4 
5 

6 
7 
8 
9 
9 
10 

11 
12 
13 
14 
15 
15 


24.61 
6.52 

47.32 

28.00 
9.68 

53.53 

40.66 
31.95 

27.78 
27.41 

28.971 
29.95 

28.25 
22.92 

14.20 

3.00 

60.61 

38.31 

27.22 

18.09 

11.18 

5.86 

0.88 

54.67 


Diff. 
forlh. 

of 
Long. 


m 

2.026 
2.055 
2.111 
2.172 
2.211 
2Ji»7 

2.155 
2.062 
1.951 
1.844 
1.756 
1.701 

1.686 
1.711 
1.784 
1.904 
2.066 
2.253 

2.430 
2.550 
2.573 
2.499 
2.365 
2.222 

2.108 

2.042 

2.028 

2.061 

2.125 

2.198 

2.254 

2i264 
2.218 
2.123 
2.003 
1.883 

1.783 
1.717 

1.690 
1.708 
1.774 

1.888 

2.046 
2i233 
2.414 
2.540 
2.569 
2.496 

2.356 
2.203 
2.077 
2.000 
1.978 
2.007 

2.076 
2.167 
2.252 
2.295 
2.277 
2.1951 


Sidereal 
Time  of 
Semid. 
passing 
Merid. 


67.75 
68.29 
69.25 
70.25 
70.91 
70.84 

69.99 
68.48 
66.61 
64.76 
63.23 

61.95 
62.40 
63.65 
65.68 
68.36 
71.34 

74.10 
75.91 
76.26 
75.20 
73.07 
70.83 

68.99 
67.90 
67.66 
68.18 
69.24 
70.46 

71.41 
71.62 
70.95 
69.49 
67.55 
65.57 

63.84 
6^.66 
62.11 
62.37 
63.44 
65.32 

67.89 
70.83 
73.60 
75.58 
76.07 
76.01 

72.96 
70.59 
68.58 
67.28 
66.85 
67.26 

68.30 
69.76 
71.10 
71.84 
71.62 
70.44 


Stan. 


69. 
75. 
81  . 
86 « 
91  . 
96. 

101  . 
107. 
112. 
117. 


13 
19 

24 
30 
36 
42 

49 
53 

58 
62 
62 
73 

78 
82 

88 
95 
100 
105 
110 
116 

121 
126 
130 


28 
34 
40 

46 
52 
56 
60 
66 
70 


106 
112 
117 
123 


Bright 
Limb. 


75 

81 

85 

91 

95 

101 

18 
24 

29 
35 
41 

47! 
53 
57 

62 
67 
72 

78 
82 
87 

94 
99 
104 
110 
116 
121 

126 
131 
135 


33 
39 
45 

51 

561 

60 

66 

71 

75 


75..  81 

I 

81  ..  85 

II 

86..  91 

II 

92..  96 

II 

96  . .  101 

11 

102..  107 

11 

II. 
II. 
II. 
II. 
II. 
II. 

II. 
I. 
I. 
I. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 
1. 

I. 
1. 
I. 
II. 
II. 
II. 

u. 
II. 
II. 
u. 
II. 
II. 

II. 
11. 
II. 
II. 
II. 
II. 

1. 
1. 
1. 
1. 
1. 
I. 

1. 
I. 
1. 
I. 
I. 
I. 


NOTB.— The  numbers  in  the  column  of  Stars  indicate  thoee  of  the  list  of  Moon-Golminating  Stan,  pp.  333-336,  whioh  an 
witiiin  30™  of  the  Moon  in  right  ascension. 
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MOON-CULMINATIONS,  1877.      331 


WASHINGTON  MERIDIAN. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

forlta. 

of 

Sidereal 
Time  of 
Semid. 
passing 
Merid. 

Stars. 

Bright 
Tiimb. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

for  1  h. 

of 

Sidereal 

Time  of 

Semid. 

passing 

Merid. 

Stars. 

1 

Bright 
Limb. 

1877. 

Transit. 

Iiong. 

1877. 

Transit. 

Long. 

h    m 

m 

s 

h    m 

m 

s 

May    1 

15  54.67 

2.195 

70.44 

102  .  .  107 

July    1 

16  53.75 

1.644 

61.44 

133. 

.138 

II. 

2 

16  45.92 

2.072 

68.56 

108  .  .  114 

2 

17  33.68 

1.692 

62.29 

138. 

.      5 

II. 

3 

17  34.01 

1.937 

66.43 

114..  118 

3 

18  15.42 

1.796 

64.04 

4. 

.    iO 

II. 

4 

18  18.99 

1.817 

64.49 

118  .  .  124 

4 

19    0.34 

1.957 

66.69 

9. 

.    14 

II. 

5 

19    1.48 

1.730 

62.98 

123  ..  129 

5 

19  49.76 

2.170 

70.01 

15. 

.    20 

II. 

6 

19  42.35 

1.684 

62.13 

129..  134 

6 

20  44.64 

2.406 

73.54 

21  . 

.    26 

II. 

7 

20  22.69 

1.685 

62.11 

132  . .  138 

7 

21  44.98 

2.612 

76.52 

II. 

8 

21     3.65 

1.737 

62.94 

137 .  .      5 

8 

20  49.23 

2.717 

77.98 

II. 

9 

21  4647 

1.842 

64.60 

9 

23  54.36 

2.685 

77.46 

II. 

10 

22  32.43 

1.997 

67.10 

11 

0  57.15 

2.536 

75.33 

I. 

11 

23  22.63 

2.L94 

70.16 

11. 

12 

I  55.71 

2.344 

72.52 

I. 

13 

0  17.81 

2.403 

73.32 

13 

2  49.76 

2.170 

69.93 

I. 

14 

1  17.61 

2.567 

75.79 

14 

3  40.23 

2.047 

68.06 

60. 

.   65 

I. 

15 

2  20.29 

2.633 

76.79 

15 

4  28.49 

1.985 

67.12 

66 . 

.    70 

I. 

16 

3  23.09 

2.577 

.  76.02 

39..    43 

16 

5  15.96 

1.982 

67.09 

69. 

.    75 

I. 

17 

4  23.27 

2.428 

73.91 

44..    60 

17 

6    3.98 

2.027 

67.79 

75. 

.    81 

I. 

18 

5  19.39 

2.250 

71.26 

50..    55 

18 

6  53.46 

2.101 

68.98 

81  . 

.    85 

I. 

19 

6  11.42 

2.093 

68.83 

56..    59 

19 

7  44.88 

2.182 

70.18 

86. 

.    91 

I. 

20 

7    0.42 

1.986 

67.10 

59..    64 

20 

8  38.00 

2.2:^7 

71.00 

91  . 

.    95 

1. 

21 

7  47.19 

1.936 

66.26 

64..    68 

21 

9  31.89 

2.242 

71.00 

96. 

.101 

I. 

22 

8  33.63 

1.944 

66.34 

68..    74 

22 

10  25.15 

2.185 

70.06 

102. 

.106 

I. 

23 

9  20.90 

2.002 

67.20 

73..    79 

23 

11  16.40 

2.079 

68.36 

106. 

.113 

I. 

24 

10    9.98 

2.093 

68.61 

79..    83 

24 

12    4.76 

1.950 

66.29 

112. 

.118 

I. 

25 

11     1.44 

2.194 

70.14 

83.  .    88 

25 

12  50.02 

1.825 

64.23 

118. 

.123 

II. 

26 

11  55.11 

2.271 

71.30 

89..    94 

11. 

26 

13  32.53 

1.723 

62.54 

123. 

.128 

II. 

27 

12  50.03 

2iJ92 

71.65 

95  .  .  100 

27 

14  12.99 

1.655 

61.44 

128. 

.133 

II. 

28 

13  44.60 

2.243 

70.95 

101  .  .  105 

28 

14  52.32 

1.630 

61.07 

132. 

.137 

II. 

29 

14  37.25 

2.135 

69.44 

106. .111 

29 

15  31.60 

1.651 

61.49 

136. 

.      3 

II. 

30 

15  26.86 

1.998 

67.42 

111  ..117 

30 

16  11.96 

1.722 

62.75 

3. 

.      8 

II. 

31 

16  13.15 

1.862 

65.25 

116  .  •  122 

31 

16  54.64 

1.845 

64.88 

8. 

.    13 

11. 

June  1 

16  56.48 

1.753 

63.35 

122  ..  126 

Aug.  1 

70  40.91 

2.019 

67.75 

13. 

.    18 

II. 

2 

17  37.64 

1.683 

62.12 

126  .  .  131 

2 

18  31.86 

2.233 

71.10 

17. 

.   23 

II. 

3 

18  17.63 

1.658 

61.71 

131  . .  136 

3 

19  28.14 

2.451 

74.38 

24. 

.    29 

II. 

4 

18  57.65 

1.684 

62.14 

135..     2 

4 

20  29.20 

2.619 

76.76 

30. 

.    35 

II. 

5 

19  38.92 

1.765 

63.47 

1  ..      8 

5 

21  33.04 

2.677 

77.53 

II. 

6 

20  22.80 

1.902 

65.70 

7..    12 

6 

22  36.79 

2.613 

7^.53 

11. 

7 

21  10.61 

2.093 

68.69 

7 

23  37.84 

2.466 

74:^ 

II. 

8 

22    3.51 

2.320 

72.13 

9 

0  34.98 

2.300 

71.84 

I. 

9 

23    1.88 

2.537 

75.33 

10 

1  28.42 

2.163 

69.78 

I. 

11 

0    4.70 

2.677 

77.34 

11 

2  19.18 

2.078 

68.51 

I. 

12 

1     9.41 

2.686 

77.49 

12 

3 .  8.61 

2.050 

68.13 

68. 

.    72 

1. 

13 

2  12.69 

2.567 

75.90 

13 

3  57.97 

2.07J 

68.52 

72. 

.    78 

I. 

14 

3  12.12 

2.380 

73.10 

49.      53 

14 

4  48J39 

2.127 

69.45 

79. 

.    83 

I. 

15 

4    6.90 

2.191 

70.28 

54  .  .    57 

15 

5  40.15 

2.194 

70.51 

83. 

o8 

I. 

16 

4  57.59 

2.044 

68.06 

58..    62 

16 

6  33.49 

2.245 

71.29 

89. 

.    94 

I. 

17 

5  45.48 

1.958 

66.66 

62.    67 

17 

7  27.57 

2.252 

71.35 

95. 

.100 

I. 

18 

6  32.02 

1.931 

66.23 

67.  .    72 

18 

8  21.16 

2.203 

70.56 

100. 

.105 

I. 

19 

7  18.60 

1.960 

66.68 

72..    77 

19 

9  12.96 

2.107 

68.97 

105. 

.111 

I. 

20 

8    6.45 

2.033 

67.78 

77..    81 

20 

10    2.07 

1.983 

66.93 

Ill  . 

.116 

I. 

21 

8  56.73 

2.128 

69.23 

82..    86 

21 

10  48.14 

1.858 

64.84 

116. 

.122 

I. 

22 

9  48.56 

2.217 

70.55 

86..    93 

22 

11  31.38 

1.751 

63.02 

121  . 

.127 

I. 

23 

10  42.47 

2.266 

71.25 

93..    98 

23 

12  12.45 

1.677 

61.72 

126. 

.131 

II. 

24 

11  36.84 

2.252 

71.01 

99..  104 

24 

12  52.17 

1.639 

61.08 

132. 

.136 

II. 

25 

12  30.06 

2.172 

69.79 

104  .  .  109 

25 

13  31.46 

1.641 

61.18 

135. 

.     2 

II. 

26 

13  20.75 

2.047 

67.86 

109  . .  115 

26 

14  11.32 

1.688 

62.06 

2. 

.      7 

II. 

27 

14    8.24 

1.912 

65.71 

115..  120 

27 

14  52.89 

1.786 

63.75 

6. 

.    11 

II 

28 

14  52.58 

1.788 

63,72 

119..  125 

28 

15  37.39 

1.928 

66.15 

11  . 

.    16 

II. 

29 

15  34.33 

1 .697 

62.24 

124  .  .  130 

29 

16  25.68 

2.102 

69.07 

16. 

.    21 

II. 

1 

30 

16  14.37 

1.647 

61.44 

129  .  .  134 

30 

17  18.42 

2.298 

72.13 

21  . 

.    27 

II. 

31 

16  53.75 

1.644 

61.44 

133  .  .  138 

31 

18  15.80 

2.473 

74.72 

28. 

.    32 

11. 

NOTB.— The  numbers  in  the  colnnm  of  Stars  imdloate  those  of  the  list  of  Moon-Calminating  Stars,  pp.  333-336,  whioh  are 
wSfUn  20^  of  the  Moon  in  right  ascension. 


332      MOON*-CULMINATIONS,  1877. 


WASHINGTON  MERIDIAN. 

i 

0 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

forlh. 

of 

Sidereal 
Time  of 
Semid. 
passing 
Merid. 

Stars. 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

Diif. 

forth, 
of 

Sidereal 
Time  of 
Semid. 
passing 
Merid. 

Stan. 

■ 

Bright 
Limb. 

1877. 

Transit 

Long. 

1877. 

Transit 

Long. 

h    m 

m 

8 

h    m 

m 

s 

1 

Sept.  1 

19  16.64 

2.570 

76.16 

34. 

.    38 

*•*• 

Nov.   1 

21  20.21 

2.046 

67.84 

66.. 

71 

2 

20  18.50 

2.572 

76.10 

39. 

.    44 

2 

22    9.93 

2.106 

68.72 

3 

21  19.32 

2.483 

74.71 

3 

23     1.57 

2.203 

70.19 

4 

22  17.36 

2.352 

72.70 

4 

23  55.73 

2.310 

71.83 

5 

23  12.27 

2.228 

70.78 

6 

0  52.22 

2.389 

73.06 

7 

0    4.62 

2.143 

69.44 

7 

1  49.92 

2.404 

73.34 

' 

8 

0  55.54 

2.108 

68.90 

8 

2  47.00 

2.337 

72.41 

\ 

9 

1  46.21 

2.123 

69.19 

9 

3  41.63 

2.206 

70.49 

105.. 

109 

» 

10 

2  37.71 

2.174 

70.05 

76. 

.    81 

10 

4  32.66 

2.045 

68.02 

110.. 

116 

1 

11 

3  30.67 

2.240 

71.15 

82. 

.    86 

11 

5  19.83 

1,890 

65.55 

116.. 

121 

12 

4  25.12 

2.294 

71.99 

86. 

.    93 

12 

6    3.61 

1.765 

63.48 

122.. 

126 

13 

5  20.37 

2.302 

72.19 

93. 

90 

13 

6  44.89 

1.682 

62.04 

126.. 

131 

14 

6  15.19 

2.255 

71.47 

99. 

.104 

14 

7  24.77 

1.644 

61.34 

130.. 

135 

15 

7    8.23 

2.156 

69.90 

104. 

.109 

15 

8    4.18 

1.654 

61.46 

135.. 

2 

■ 

16 

7  58.47 

2.028 

67.83 

109. 

.115 

16 

8  44.51 

1.714 

62.42 

1  .. 

6 

J 

17 

8  45.54 

1.897 

65.62 

115. 

.120 

17 

9  26.85 

1.823 

64.19 

6.. 

11 

18 

9  29.64 

1.783 

63.65 

119. 

.125 

18 

10  12.38 

1.978 

66.66 

11  .. 

16 

19 

10  11.34 

1.699 

62.17 

124. 

.130 

19 

1 1     2.03 

2.164 

69.56 

15.. 

21 

. 

20 

10  51.49 

1.653 

61.33 

129. 

.134 

20 

11  56.24 

2.350 

72.37 

21  .. 

27 

21 

11  31.02 

1.647 

61.20 

134. 

.138 

21 

12  54.45 

2.488 

74.45 

28.. 

33 

22 

12  10.90 

1.684 

61.83 

138. 

.     5 

22 

13  54.95 

2.533 

75.18 

34.. 

38 

23 

12  52.20 

1.765 

63.23 

4. 

.    10 

23 

14  55.28 

2.476 

74.40 

39.. 

44 

24 

13  35.94 

1.887 

65.31 

9. 

.    14 

24 

15  53.28 

2.348 

72.56 

45.. 

50 

25 

14  23.06 

2.045 

67.92 

15. 

.    20 

25 

16  47.84 

2.200 

70.35 

51  .. 

55 

26 

15  14.21 

2.218 

70.72 

20. 

.    25 

26 

17  39.05 

2.076 

68.42 

56.. 

59 

27 

16    9.40 

2.376 

73.18 

26. 

.    30 

27 

18  27.85 

1.999 

67.22 

60.. 

64 

28 

17    7.83 

2.477 

74.74 

30. 

.    36 

28 

19  15.45 

1.979 

66.88 

64.. 

68 

29 

18    7.67 

2.493 

74.98 

37. 

.    42 

29 

20    3.28 

2.016 

67.40 

68.. 

74 

30 

19    6.91 

2.430 

74.00 

43. 

.    48 

30 

20  52.60 

2.101 

68.68 

75.. 

80 

Oct.    1 

20    3.98 

2.322 

72.33 

49. 

.    53 

Dec.    1 

21  44.36 

2.215 

70.39 

2 

20  58.35 

2i212 

70.58 

54. 

.    68 

2 

22  38.91 

2.326 

72.04 

3 

21  50.38 

2.132 

69.27 

3 

23  35.68 

2.392 

73.01 

4 

22  41.05 

2.099 

68.71 

5 

0  33.15 

2.380 

72.84 

5 

23  31.53 

2.117 

68.96 

6 

1  29.31 

2.287 

71.47 

7 

0  22.98 

2.177 

69.91 

7 

2  22.48 

2.138 

69.24 

8 

1  16.19 

2.259 

71.22 

8 

3  11.81 

1.974 

66.71 

114.. 

118 

m 

9 

2  11.39 

2.336 

72.45 

9 

3  57.34 

1.826 

64.37 

118.. 

124 

10 

3    7.98 

2.370 

73.04 

91  . 

.    94 

10 

4  39.74 

1.715 

62.54 

123.. 

129 

11 

4    4.65 

2.339 

72.64 

96. 

.100 

11 

5  19.99 

1.648 

61.43 

129.. 

134 

12 

4  59.75 

2.242 

71.20 

101. 

.106 

12 

5  59.23 

1.630 

61.15 

132.. 

137 

13 

5  51.96 

2.104 

69.08 

107. 

.113 

13 

6  38.65 

1.663 

61.72 

137  .. 

4 

V 

14 

6  40.67 

1.957 

66.69 

112. 

.117 

14 

7  19.48 

1.748 

63.11 

3.. 

9 

15 

7  25.99 

1.825 

64.48 

118. 

.123 

1 

15 

8    2.98 

1.886 

65.33 

9.. 

14 

16 

8    8.49 

1.725 

6^.75 

121. 

.128 

16 

8  50.34 

2.068 

68.21 

13.. 

18 

17 

8  49.09 

1.666 

61.65 

128. 

.132 

17 

9  42.45 

2.277 

71.37 

19.  . 

24 

18 

9  28.78 

1.649 

61.29 

132. 

.137 

2^ 

18 

10  39.47 

2.467 

74.16 

25.. 

29 

19 

10    8.61 

1.677 

61.73 

136. 

.     3 

19 

11  40.28 

2.581 

75.82 

30.. 

35 

20 

10  49.65 

1.751 

62.93 

3. 

.     8 

20 

12  42.53 

2.583 

75.83 

37.  . 

41 

u. 

21 

U  32.99 

1.868 

64.86 

8. 

.    13 

21 

13  43.45 

2.478 

74.35 

43.. 

48 

11. 

22 

12  19.59 

2.022 

67.36 

13. 

.    18 

22 

14  41.07 

2.320 

72.05 

49.. 

53 

II 

23 

13  10.20 

2.196 

70.11 

18. 

.   23 

23 

15  34.83 

2.165 

69.74 

54.. 

58 

u. 

24 

14    4.87 

2.355 

72.61 

24. 

.   29 

24 

16  25.27 

2.048 

67.97 

58.. 

62 

u. 

25 

15    2.80 

2.458 

74.24 

30. 

.    35 

25 

17  13.59 

1.989 

67.06 

62.. 

67 

II. 

26 

16    2.22 

2.476 

74.55 

36  . 

.    40 

26 

18    1.20 

1.988 

67.06 

68.. 

72 

11. 

27 

17    1.01 

2.409 

73.62 

41  . 

.    46 

27 

18  49.44 

2.041 

67.87 

72.. 

78 

II. 

28 

17  57.48 

2.295 

71.89 

47. 

.    51 

28 

19  39.46 

2.133 

69.28 

78.. 

82 

II. 

29 

18  51.10 

2.175 

70.03 

52  V 

.    56 

29 

20  31.92 

2.240 

70.88 

82.. 

87 

II. 

30 

19  42.06 

2.081 

68.53 

56. 

.    60 

30 

21  26.80 

2.326 

72.11 

II. 

31 

20  31.35 

2.036 

67.77 

61  . 

.    66 

31 

22  23.12 

2.354 

72.48 

II.' 

32  21  20.21 

2.046 

67.84 

66. 

.    71 

32 

23  19.23 

2.306 

71.77 

— i..^ 

II. 

Note.— The  nombers  in  the  oolnmn  of  Stars  indicate  those  of  the  list  of  Moon-Cnlminating  Stars,  pp.  333-<396,  which  are 
within  30™  of  the  Moon  in  right  ascension.  * 
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MEAN  PLACES  FOR  1877.0. 

No. 

Name. 

Masni. 
tnae. 

1  Bight  AaoeuBion. 

ATinnal 
Yariation. 

DeclinatioiL 

Annual 
Variation. 

1 

B.  A.  C.  57      . 

6.7 

b     m       8 

0  11  28.18 

+3.067 

O             /           // 

+   1     0  16.5 

+20.02 

2 

d  Piscium      .     . 

6.5 

0  14  16.21 

3.086 

7  30  26.4 

20.06 

3 

51  Piscium  {pr,) . 

6 

0  26    3.06 

3.088 

6  16  39.3 

20.00 

4 

58  Piscium      .     . 

5 

0  39  36.46 

3.122 

11  18  13.0 

19.80 

5 

d  Piscium      .     . 

4.5 

0  42  laio 

+3.109 

+  6  54  56.1 

+  19.71 

6 

e  Piscium     .     . 

4 

0  56  33.64 

3.110 

7  13  39.4 

19.48 

7 

75  Piscium      .     . 

6 

1     0    5.54 

3.150 

12  17  51.9 

19.45 

6 

C  Piscium  (pr.)  . 

5.4 

1     7  18,35 

3.131 

6  55  28.2 

19.14 

9 

lyPlSCITJM       .      . 

4.3 

1  24  54.12 

+3.200 

+  14  42  41.2 

+  18.71 

10 

n  Piscium      .     . 

6 

1  30  34.80 

3.174 

11  30  44.4 

18.59 

11 

4  Arietis  .     .     . 

6 

1  41  30.76 

3.244 

16  20  38.7 

18.16 

12 

t  Arietis  .     .     . 

6 

1  50  38.04 

3.272 

17  12  58.7 

17.77 

13 

Tj  Arietis  .     .     . 

5.6 

2    5  54.98 

+3.346 

+20  37  55.2 

+  17.11 

14 

$  Arietis  .     .     . 

6.5 

2  11  17.23 

3.329: 

19  19  53.6 

16.89 

15 

V  Arietis  .     .     . 

6.5 

2  31  50.09 

3.397 

21  25  41.7 

15.78 

16 

At  Arietis  .     .     . 

6.5 

2  35  25.97 

3.372 

19  29  11.6 

15.61 

17 

/?  Arietis  .     .     . 

6 

2  49  29.72 

+3.378 

+  17  31  54.3 

+ 14.65 

18 

e  Arietis  .     .     . 

4.5 

2  52  10.94 

3.422 

20  50  50.1 

14.66 

19 

C  Arietis     .     . 

4.5 

3    7  50.02 

3.438 

20  35  15.4 

13.63 

20 

T  Arietis  .     .     . 

5 

3  14    7.61 

3.453 

20  42    8.4 

13.23 

21 

9Tauri    .     .     . 

6 

3  29  44.02 

+3.516 

+22  48     9.8 

+  12.19 

22 

ITTauri    .     .     . 

4 

3  37  34.53 

3.552 

23  43  31.7 

11.65 

23 

i^Tauei   .     .     . 

3 

3  40  10.47 

3.555 

23  43  23.8 

11.44 

24 

ATauri    .     .     . 

5.4 

3  57  25.49 

3.538 

21  44  38.6 

10.16 

25 

jpTauri    .     .     . 

6 

4    3  20.84 

+3.647 

+26    9  33.3 

+  9.78 

26 

^Tauri    .     .     . 

5.6 

4  12  47.37 

3677 

27     3  20.5 

9.00 

27 

o  iauri    .     .     . 

5.4 

4  18  56.96 

3.582 

22  31  59.2 

8.53 

28 

B.  A.  C.  1444  . 

6 

4  33  38.04 

3.750 

28  22  29.8 

7.34 

29 

«Tauri    .     .     . 

6.5 

4  50  37.84 

+3.666 

+24  51  30.2 

+  5.89 

30 

B.  A.  C.  1648  . 

6.7 

5  13  16.03 

3.763 

27  49  48.5 

4.01 

31 

/?Tauei  .     .     . 

2 

5  18  31.03 

3.788 

28  30    5.6 

3.43 

32 

llsTauri    .     .     . 

6 

5  21  42.37 

3.688 

25    2  54.6 

3.29 

33 

26  Aurigse      .     . 

6 

5  30  44.19 

+3.847 

+30  25    2.4 

+  2.54 

34 

l36Tauri    .     .     . 

5 

5  45  35.87 

3.772 

27  34  49.8 

1.20 

35 

139Tauri    .     .     . 

5.6 

5  50  21.93 

3.725 

25  56  12.0 

+  0.84 

36 

« Aurigse      .     . 

5.4 

6    7  32.49 

3.828 

29  32  27.6 

-  0.95 

37 

B.  A.  C.a097  . 

6.7 

6  22  36.40 

3.791 

28  17  25.4 

2.08 

38 

49  Aurigse      .     . 

6.5 

6  27  27.33 

+3.783 

+28    6  58.2 

-  2.42 

39 

e  Geminorum    . 

3.4 

6  36  22.01 

3.699 

25  15    3.0 

3.19 

40 

w  Geminorum    . 

6 

6  54  55.14 

3.662 

24  23  20.2 

4.77 

41 

r  Geminorum    . 

5.4 

7     3  18.60 

3.828 

30  26  40.4 

5.53 

42 

A  Geminorum    . 

5.6 

7  15  58.67 

+  3.668 

+25  17     6.9 

-  6.55 

334        MOON-CUIiMIXATING  8TAR& 


MEAN  PLACES  FOR  1877.0. 


No. 


43 
44 
45 
46 

47 
48 
49 
50 

51 
52 
53 
54 

55 
56 
57 

58 

59 
60 
61 
62 

63 
64 
65 

66 

67 
68 
69 
70 

71 
72 
73 
74 

75 
76 

77 
78 
79 

80 

81 

82 
83 
84 


Name. 


u  Greminorum 
fi  Geminorum 
f  Geminobum 
w  Cancri  .     . 


/i^Cancri  . 
X  Cancri  . 
T)  Cancri  . 
/'Cancri  . 

o*  Cancri  . 

f  Cancri  . 
83  Cancri  . 

X  Leonis  . 

sLeonis  . 
V  Leonis  . 
a  Leonis 
44  Leonis  . 

p  Leonis 

I  Leonis 

d  Leonis  . 

^Leonis  . 

<r  Leonis  . 
T  Leonis 
u  Leonis  . 
fi  Virginis 


B.  A.C.4043 
7j  Virginis 
q  Virginis 
y*  Virginis 

X  Virginis 

(/'  Virginis 

49  Virginis 

g  Virginis 

a  Virginis 

h  Virginis 
83  Virginis 
89  Virginis 
B.  A.  C.  4679 


Piazzi  XIII.  317 
X  Virginis     .     . 

a^LlBRjE  .      .      . 

12  Librae   .     .     . 
y  Scorpii       .     . 


Magni- 
taae. 


4.5 
1.2 

5 

6 

6.5 

6 

6 
4.5 

6 

5 

6 

5.4 

6 
5 

1.2 
6 

4 
5 
5 
5 

4 

5 
5.4 
3.4 

6.7 
3.4 

6 

6 

5 
5 
6 
6 

1 
5 
6 
5 
6.7 

6 

5.4 
2.3 

6 
3.4 


Bight  Asoension. 


h      m       8 

7  28  20.67 
7  37  47.28 
7  45  58.14 

7  53  29.34 

8  0  31.56 
8  13  13.17 
8  25  35.72 
8  36  10.01 

8  50  42.91 

9  2  17.15 
9  12  6.82 
9  24  42.03 

9  30  15.29 

9  51  36.32 

10  1  49.26 

10  18  46.03 

10  26  20.09 
10  42  47.45 

10  54  12.50 

11  7  28.33 

11  14  47.63 
11  21  36.73 
11  30  39.11 
11  44  17.35 

11  52  45.31 

12  13  36.82 
12  27  25.95 
12  30  27.37 

12  32  54.30 

12  47  57.57 

13  1  27.33 
13  2  7.76 

13  18  42.91 

13  26  29.49 

13  37  51.87 

13  43  11.44 

13  57  47.79 

14  4  7.27 
14  12  27.45 
14  44  4.55 
14  47  11.70 
14  56  52.56 


Ajmnal 
Varlatioii. 


+3.711 
3.681 
3.683 
3.642 

+3.541 
3.578 
3.482 
3.484 

+3.358 
3.461 
3.357 
3.433 

+3.319 
3.237 
3.203 
3.158 

+3.165 
3.159 
3.102 
3.085 

+3.097 
3.088 
3.072 
3.127 

+3.055 
3.069 
3.093 
3.086 

+3.095 

.3.118 

3.139 

3.123 

+3.153 
3.154 
3.229 
3.250 
3.242 

+3.260 
3.240 
3.307 
3.472 

+3.501 


BeoUnation. 


// 


+27  10  2.9 
28  19  18.3 
27  4  57.2 
25  43  41.6 

+21  56  21.3 
24  24  28.3 

20  51  27.7 

21  54  36.4 

+  16  4  44.0 

22  32  30.7 
18  13  30.8 

23  30  33.0 

+  16  59  26.3 

13  1  50.9 
12  34    4.6 

9  24  31.2 

+  9  56  20.6 

11  11  45.1 

4  16  37.7 
0  35  56.9 

+  6  42  10.6 
+  3  32  1.0 
-08  40.5 
+  2  27  27.2 

+  1  12  55.3 
+  0     1     1.6 

-  8  46  23.4 

5  9  19.3 

-  7  19    4.7 
8  52  13.9 

10    4  57.1 

8  19  30.7 

-10  31     6.4 

9  31  50.5 
15  33  39.6 
17  31  15.3 

14  22  44.7 

-15  43  15.1 

12  48  14.7 

15  31  44.9 

24  8  13.5 
-24  47  49.7 


II 


7.63 

8.34 
8.96 
9.52 

10.09 
11.05 
11.93 
12.61 

13.49 
14.31 
15.07 
15.65 

15.85 
17.00 
17.43 
18.25 

18.40 
18.93 
19.29 
19.58 

19.68 
19.79 
19.84 
20.29 

20.02 
20.03 
19.89 
19.96 

19.89 
19.63 
19.37 
19.33 

18.91 
18.68 
18.32 
18.10 
17.50 

17,25 
16.77 
15.19 
14.98 
14.40 
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MEAN  PLACES  FOR  1877.C 

>. 

No. 

Name. 

taao. 

Bight  Asoenaion. 

Annual 
Variation. 

Declination. 

Arninal 
Variation. 

85 

t  Libroe   .     .     . 

5.4 

h     m       8 

15    5  13.05 

+3.411 

- 19  19  28.9 

- 13.87 

86 

Piazzixv.  96  . 

6 

15  25  32.54 

3.427 

19  14  58.0 

12.60 

87 

Piazzi  XV.  116. 

4.5 

15  29  33.58 

3.6i7 

27  43  33.5 

12.24 

88 

h  Scorpii .     .     . 

5 

15  43  35.04 

3.596 

25  22  32.5 

11.28 

89 

ir  Scorpii .     .     . 

3 

15  51  24.80 

+3.619 

-25  45  30.5 

- 10.73 

90 

d  ScOBPII       .      . 

2.3 

15  53    3.75 

3.537 

22  16    9.8 

10.54 

91 

c^  Scorpii .     .     . 

5 

16    4  44.13 

3.693 

27  36  18.0 

9.68 

92 

ff  Scorpii .     .     . 

3.4 

16  13  42.88 

3.638 

25  17  44.0 

8.97 

93 

a  ScOBPII       .      . 

1.2 

16  21  52.09 

+3.669 

-26    9  25.2 

-  8.35 

94 

T  Scorpii .     .     . 

3.4 

16  28  13.78 

3.729 

27  57  31.0 

7.81 

95 

B.A.C.5709    . 

6 

16  52  25.79 

3.665 

24  54  22.6 

5.99 

96 

36  Ophiuchi    .     . 

5 

17    7  47.12 

3.685 

26  25  12.2 

5.67 

97 

^Ophiuchi    .     . 

3.4 

17  14  27.45 

+3.682 

-24  52  29.5 

-  4.01 

'98 

d  Ophiuchi    .     . 

5 

17  19  29.91 

3.821 

29  45  15.4 

3.73 

99 

B.A.C.5909    . 

6.7 

17  24    6.09 

3.718 

26  10  26.8 

3.22 

100 

3  Sagittarii    .     . 

5 

17  39  48.83 

3.768 

27  46  54.2 

1.77 

101 

y^  Sagittakii     . 

3.4 

17  57  54.43 

+3.853 

-30  25  24.5 

-  0.40 

102 

Piazzi  XVIII.  24 

6 

18  10  21.48 

3.759 

27     5    8.9 

+  0.84 

103 

d  Sagittarii   .     . 

3.4 

18  13    7.16 

3.841 

29  52  43.1 

1.09 

104 

X  Sagittarii   .     . 

3 

18  20  22.83 

3.706 

26  29  17.3 

1.56 

105 

^  Sagittarii    .     . 

4.3 

18  37  58.42 

+3.757 

-27     6  56.3 

+  3.27 

106 

a  Sagittarii     . 

2.3 

18  47  38.S9 

3.723 

26  26  49.7 

4.08 

107 

T  Sagittarii    .     . 

4.3 

18  59  15.62 

3.753 

27  50  52.1 

4.90 

108 

iff  Sagittarii   .     . 

6 

19    7  59.95 

3.685 

25  27  56.9 

5.88 

109 

/Sagittarii   .     . 

6 

19  17  47.22 

+3.656 

-24  44  43.6 

+  6.60 

110 

h  Sagittarii    .     . 

5.4 

19  29  13.24 

3.660 

25    9  10.1 

7.61 

111 

53  Sagittarii   .     . 

6 

19  32  25.89 

3.613 

23  42  19.9 

7.98 

112 

01  Sagittarii   .     . 

5 

19  48  18.20 

3.685 

26  37  26.4 

9.23 

113 

A  Sagittarii   .     . 

5 

19  51  27.31 

+3.663 

-26  31  36.5 

+  9.42 

114 

B.A.C.6878   . 

6.7 

19  56  26.49 

3.554 

22  56  18.9 

9.74 

115 

<r  Capricorni 

6.5 

20  12  17.79 

3.474 

19  30     1.0 

10.98 

116 

/DCapricorni 

5 

20  21  50.53 

3.429 

18  13    6.1 

11.66 

117 

0  Capricorni 

6.5 

20  33    2.72 

+3.422 

-18  34  10.9 

+ 12.47 

118 

19  Capricorni 

6 

20  47  50.93 

3.401 

18  23  11.6 

13.45 

119 

Tj  Capricorni 

5.6 

20  57  24.14 

3.426 

20  20  24.1 

14.00 

120 

$  Capricorni 

4 

20  59     1.93 

3.383 

17  43  10.7 

14.10 

121 

f  Capricorni 

5.6 

21     8  37.77 

3.424 

21     9  34.8 

14.77 

122 

t  Capricorni 

4.5 

21  15  24.04 

+3.353 

-17  21  22.1 

+  15.16 

123 

/'  Capricorni 

4.3 

21  33  16.54 

3.337 

17  12  59.6 

16.10 

124 

d  Capricorni 

3 

21  40  14.97 

3.319 

16  41     2.3 

16.20 

125 

PL  Cafbicobmi    . 

5 

21  46  35.33 

3.279 

14    7  45.6 

16.78 

126 

t  Aquarii      .     . 

4 

21  59  47.52 

+3.249 

-14  27  55.7 

+  17.31 
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FOE  WASHINGTON  MEAN  NOON  AND  MmNIGHT.                    i 

Day  of 
Monih. 

APRIL. 

MAY. 

JUNE. 

Semi- 

Horizontal 

Hourly 

Semi- 

HoriEontal 

Hourly 

Semi- 

Horizontal 

Honriy 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Diff. 

d 

/     ,11 

/      II 

II 

/      // 

/      // 

II 

/      // 

t      // 

«/ 

1.0 

15  dl.8 

56  53.3 

—2.03 

15    6.2 

55  18.9 

—1.35 

14  48.3 

54  13.4 

-0.15 

1.5 

15  26.3 

56  29.3 

1.96 

15    2.0 

55    3.5 

1.21 

14  48.2 

54  12.8 

+0.05  ' 

2.0 

15  19.1 

56    64 

1.86 

14  68.3 

54  49.9 

1.05 

14  48.7 

54  14.6 

OiiS  1 

2.5 

15  13.2 

55  44.9 

1.73 

14  55.1 

54  38.4 

0.87 

14  49.8 

54  18.9 

0.46 

3.0 

15    7.8 

55  25.1 

1.57 

14  52.6 

54  29.1 

0.68 

14  51.7 

54  257 

0.67 

3.5 

15    3.0 

55    7.4 

1.39 

14  50.7 

54  22.1 

0.48 

14  54.3 

54-35.1 

0.88 

4.0 

14  58.8 

54  51.9 

1.20 

14  49.5 

54  17.7 

0.27 

14  57.5 

54  46.9 

1.09 

4.5 

14  55.2 

54  38.7 

0.99 

14  49.0 

54  15.8 

—0.05 

15    1.3 

55    1.2 

1.29  ' 

ir     50 

14  52.4 

54  28.1 

0.78 

14  49.2 

54  16.4 

+0.16 

15    5.8 

55  178 

1.48  j 

5.5 

14  50.2 

54  20.1 

0.56 

14  50.0 

54  19.7 

0.38 

15  11.0 

55  36.6 

1.64  1 

6.0 

14  48.7 

54  14.7 

0.33 

14  51.6 

54  25.5 

0.59 

15  16.6 

55  57.2 

1.79 

6.5 

14  48.0 

54  12.0 

—0.12 

14  53.9 

54  33.8 

0.79 

15  22.6 

56  19.4 

1.91 

7.0 

14  47.9 

54  11.8 

+0.09 

14  56.8 

54  44.5 

0.99 

15  29.0 

56  42.9 

2.00 

7.5 

14  48.5 

54  14.0 

0.29 

15    0.3 

54  57.4 

1.16 

15  35.7 

57    7.3 

2.05 

8.0 

14  49.7 

54  18.6 

0.47 

15    4.4 

55  12.3 

1.32 

15  42.4 

57  32.2 

2.08 

8.5 

14  51.6 

54  25.3 

0.64 

15    8.9 

55  28.9 

1.45 

15  49.2 

57  57.0 

2.06 

9.0 

14  54.0 

54  34.0 

0.80 

15  13.8 

55  47.0 

1.56 

15  55.8 

58  21.3 

1.98 

9.5 

14  56.8 

54  44.5 

0.95 

15  19.0 

56    6.3 

1.65 

16    2.4 

58  44.5 

1.87 

10.0 

15    0.0 

54  56.5 

1.07 

15  24.5 

56  26.5 

1.70 

16    8.0 

59    6.0 

1.71 

10.5 

15    3.7 

55  10.0 

1.17 

15  30.2 

56  47.1 

1.72 

16  13.3 

59  25.3 

1.51 

11.0 

15    7.7 

55  24.5 

1.25 

15  35.8 

57    7.8 

1.72 

16  17.8 

59  42.0 

157 

11.5 

15  11.8 

55  39.9 

1.31 

15  41.3 

57  28.1 

1.68 

16  21.5 

59  55.7 

1.01 

12.0 

15  16.2 

55  55.9 

1.35 

15  46.7 

57  47.8 

1.60 

16  2AB 

60    6.2 

0.73 

12.5 

15  20.7 

56  12.3 

1.37 

15  51.7 

68    6.4 

1.50 

16  26.3 

60  13.2 

0.45 

13.0 

15  25.2 

56  28.7 

1.37 

15  56.5 

58  23.7 

1.37 

16  27.3 

60  16.8 

+0.16  1 

13.5 

15  29.6 

56  45.1 

1.35 

16    0.7 

58  39.2 

1.22 

16  27.3 

60  17.0 

—0.12 

14.0 

15  34.0 

57    1.1 

1.32 

16    4.4 

58  52.9 

1.05 

16  26.5 

60  13.9 

0.38  i 

14.5 

15  38.2 

57  16.7 

1.27 

16    7.5 

59    4.4 

0.97 

16  24.9 

60    7.7 

0.63' 

15.0 

15  42.3 

57  316 

1.22 

16  10.1 

59  13.8 

0.69 

16  22.4 

59  58.9 

0.83  1 

15.5 

15  46.1 

57  45.8 

1.15 

16  12.1 

59  21.0 

0.51 

16  19.4 

59  47.7 

1.02 

16.0 

15  49.7 

57  59.1 

1.07 

16  13.5 

59  26.1 

0.33 

16  15.9 

59  34.6 

1.16 

16.5 

15  53.1 

58  11.5 

1.00 

16  14.2 

59  29.0 

+0.16 

16  11.8 

59  20.0 

1.27  1 

17.0 

15  56.3 

58  23.1 

0.93 

16  14.5 

59  30.0 

0.00 

16    7.5 

59    4.3 

1.35 

17.5 

15  59.2 

58  33.8 

0.85 

16  14.3 

59  29.1 

—0.15 

16    3.0 

58  47.7 

1.40 : 

18.0 

16    1.9 

58  43.5 

0.77 

16  13.6 

59  26.5 

0.28 

15  58.3 

58  30.6 

1.43 

18.5 

16    4.3 

58  52.4 

0.70 

16  12.5 

59  22.5 

0.40 

15  53.6 

58  13.4 

1.44  , 

19.0 

16    6.4 

59    0.3 

0.62 

16  11.0 

59  17.0 

0.50 

15  48.9 

57  56.0 

1.44 

19.5 

16    8.3 

59    7.2 

0.53 

16    9.2 

59  10.4 

0.60 

15  44.2 

57  38.7 

J. 43  ' 

20.0 

16    9.9 

59  13.0 

0.44 

16    7.1 

59    2.7 

0.69 

15  39.6 

57  21.7 

1.41  ' 

20.5 

16  11.2 

59  17.7 

0.34 

16    4.7 

58  54.0 

0.75 

15  35.0 

57    6.0 

1.38  , 

21.0 

16  12.1 

59  21.2 

0.24 

16    2.2 

58  44.6 

0.82 

15  27.9 

56  38.7 

1.34 

21.5 

16  12.7 

59  23.4 

+0.12 

15  59.3 

58  34.3 

0.89 

15  26.3 

56  32.8 

1.30  1 

22.0 

16  12.9 

59  24.0 

—0.01 

15  56.3 

58  23.1 

0.96 

15  22.1 

56  17.4 

1.26 

22.5 

16  12.7 

59  23.1 

0.14 

15  53.0 

58  11.2 

1.02 

15  18.0 

56    2.5 

151  , 

23.0 

16  12.0 

59  20.6 

0.29 

15  49.6 

57  58.6 

1.06 

15  14.1 

55  48.2 

1.17! 

23.5 

16  10.7 

59  16.1 

0.45 

15  46.0 

57  45.2 

1.14 

15  10.4 

55  34.5 

1.12 

24.0 

16    9.0 

59    9.7 

0.62 

15  42.2 

57  31.2 

1.19 

15    6.9 

55  21.5 

1.06 

24.5 

16    6.7 

59    1.2 

0.79 

15  38.2 

57  16.6 

1.24 

15    3.5 

55    9.1 

1.00 

25.0 

16    3.9 

58  50.8 

0.95 

15  34.1 

57    1.5 

1.27 

15    0.3 

54  57.4 

0.94 

25.5 

16    0.5 

58  38.4 

1.11 

15  29.8 

56  46.0 

1.30 

14  57.4 

54  46.6 

0.86 

26.0 

15  56.6 

58  24.2 

1.26 

15  25.5 

56  30.2 

1.32 

14  54.7 

54  36.8 

0.77  i 

26.5 

15  52.3 

58    8.3 

1.38 

15  21.2 

56  14.2 

1.32 

14  52.4 

54  28.1 

0.68 

27.0 

15  47.5 

57  50.9 

1.50 

15  17.0 

55  58.6 

1.30 

14  50.3 

54  20.5 

0.67  , 

27.5 

15  42.5 

57  32.4 

1.58 

15  12.7 

55  43.1 

1.27 

14  48.6 

54  14.3 

0.45 

28.0 

15  37.2 

57  13.0 

1.64 

15    8.7 

55  28.2 

1.22 

14  47.3 

54    9.7 

0.32; 

1 

28.5 

15  31.8 

56  53.1 

1.66 

15    4.8 

55  13.9 

1.16 

14  46.5 

54    6.7 

0.18 

29.0 

15  26.4 

56  33.2 

1.66 

15    1.2 

55    0.5 

1.07 

14  46.2 

54    5.5 

—0.02, 

29.5 

15  21.0 

56  13.4 

1.63 

14  57.9 

54  48.4 

0.95 

14  46.4 

54    6.3 

+0.15, 

30.0 

15  15.7 

55  54.2 

1.57 

14  55.0 

54  37.7 

0.82 

14  47.2 

54    9.2 

0.33; 

30.5 
31.0 

15  10.8 

55  35.9 

1.47 
1.35 

14  52.5 
14  50.6 

54  28.8 
54  21.6 

0.67 
0.52 

14  48.6 
14  50.6 

54  14.3 
54  21.7 

0.52 
0.72  i 

A.     A  ^.^ 

272  Aw 

31.5 

A'=. 

—1.21 

14  49.2 

54  16.4 

—0.34 

14  53.3 

54  31.5 

+0.91  ; 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

1 

Day  of 

1  Month. 

1 

JULY. 

AUGUST 

• 

SEPTEMBER. 

Semi- 

Horisontal 

Houriy 

Semi* 

Horizontal 

Honrly 

Semi- 

Horliontal 

Hourly 

dUuneter. 

Panllu. 

Dur. 

diameter. 

Parallax. 

I>lff. 

diameter. 

Parallax. 

Dlff. 

d 
1.0 

14  50.6 

54  21.7 

+0.72 

15  14.6 

5&  5<ij3 

+1.77 

ih  5*2.5 

58    9.1 

+5i:i5 

1.5 

14  53.3 

54  31.5 

0.91 

15  20.7 

56  12.4 

1.93 

15  59.6 

58  35.2 

2.18 

2.0 

14  56.6 

54  43.6 

1.12 

15  27.3 

56  36.4 

2.07 

16    6.7 

59    1.2 

2.15 

2.5 

15    0.5 

54  58.2 

1.31 

15  34.2 

57    2.0 

2.19 

16  13.6 

59  26.5 

2.0Z 

3.0 

15    5.2 

55  15.2 

1.51 

15  41.5 

57  29.0 

2.29 

16  20.2 

59  50.6 

1.94 

3.5 

15  10.3 

55  34.4 

1.69 

15  49.2 

57  57.0 

2.35 

16  26.2 

60  12.9 

1.76 

4.0 

15  16.2 

55  55.7 

1.86 

15  57.0 

58  25.5 

2.38 

16  31.6 

60  32.6 

1.51 

4.5 

15  22.5 

56  19.0 

2.02 

16    4.7 

58  53.9 

2.35 

16  36.1 

60  49.1 

li22 

5.0 

15  29.3 

56  44.0 

2.14 

16  12.3 

59  21.6 

2.27 

16  39.5 

61     1.9 

0.90 

5.5 

15  36.5 

57  10.3 

2.24 

16  19.4 

59  48.0 

2.12 

16  41.9 

61  10.4 

0.53 

6.0 

15  43.9 

57  37.7 

2.30 

16  26.1 

60  12.5 

1.93 

16  42.9 

61  14.3 

+0.13 

6.5 

15  51.5 

58    5.5 

2.33 

16  32.0 

60  34.1 

1.66 

16  42.7 

61  13.4 

—0.28 

7.0 

15  59.0 

58  33.3 

2.30 

16  36.9 

60  52.2 

1.35 

16  41.1 

61    7.6 

0.68 

7.5 

16    6.5 

59    0.5 

2iSl 

16  40.8 

61    6.4 

1.00 

16  38.3 

60  57.2 

1.05 

8.0 

16  13.5 

59  26.2 

2.07 

16  43.4 

61  16.1 

0.61 

16  34.» 

60  42.3 

1.40 

8.5 

16  20.0 

59  50.0 

1.88 

16  45.0 

61  21.9 

+0.20 

16  29.1 

60  23.5 

1.70 

9.0 

16  25.7 

60  UM 

1.63 

16  44.7 

61  20.7 

—0.22 

16  23.0 

60    1.3 

1.96 

9.5 

16  30.6 

60  29.0 

1.33 

16  43.3 

61  15.5 

0.63 

16  16.3 

59  36.4 

2.15 

10.0 

16  34.5 

60  43.2 

1.01 

16  40.5 

61     5.6 

1.01 

16    9.0 

59    9.6 

2SiS 

10.5 

16  37.2 

60  53.1 

0.65 

16  36.7 

60  51.3 

1.36 

16    1.3 

58  41.6 

2.36 

11.0 

16  38.7 

60  58.7 

+0.28 

16  31.7 

60  33.1 

1.66 

15  53.5 

58  12.8 

2.39 

11.5 

16  39.0 

60  59.8 

—0.09 

16  25.9 

60  11.6 

1.91 

15  45.7 

57  44.1 

2.36 

12.0 

16  38.1 

60  56.5 

0.46 

16  19.3 

59  47.5 

2.09 

15  38.0 

57  16.1 

2.29 

12.5 

16  36.0 

60  49.0 

0.79 

16  12.2 

59  21.5 

2.22 

15  30.7 

56  49.2 

2.18 

13.0 

16  32.9 

60  37.5 

1.10 

16    4.8 

58  54.3 

2.29 

15  23.8 

56  23.7 

2.06 

13.5 

16  28.8 

60  22.6 

1.37 

15  57.3 

58  26.7 

2.31 

15  17.3 

56    0.0 

1.89 

14.0 

16  24.0 

60    4.9 

1.58 

15  49.8 

57  59.2 

2.28 

15  11.4 

55  38.3 

1.72 

14.5 

16  18.6 

59  44.9 

1.75 

15  42.2 

57  31.1 

2.22 

15    6.1 

55  18.7 

1.54 

15.0 

16  12.7 

59  23.1 

1.87 

15  35.3 

57    5.9 

2.13 

15    1.4 

55     1.4 

1.35 

15.5 

16    6.4 

59    0.2 

1.94 

15  28.5 

56  41.1 

2.01 

14  57.3 

54  46.4 

1.16 

16.0 

16    0.0 

58  36.7 

1.97 

15  22.2 

56  17.8 

1.87 

14  53.9 

54  33.7 

0.97 

16.5 

15  53.6 

58  13.1 

1.97 

15  16.3 

55  56.3 

1.72 

14  51.0 

54  23.2 

0.78 

17.0 

15  47.2 

57  49.6 

1.93 

15  10.7 

55  35.6 

1.56 

14  48.7 

54  14.9 

0.60 

17.5 

15  41.0 

57  26.8 

1.87 

15    6.1 

55  18.8 

1.41 

14  47.1 

54    8.8 

0.42 

18.0 

15  35.0 

57    4.9 

1.79 

15    1.8 

55    2.8 

1J25 

14  46.0 

54    4.8 

0.25 

18.5 

15  29.3 

56  44.0 

1.70 

14  58.0 

54  48.8 

1.09 

14  45.4 

54    2.7 

—0.10 

19.0 

15  23.9 

56  24.2 

1.60 

14  54.6 

54  36.6 

0.94 

14  45.4 

54    2.5 

+0.05 

19.5 

15  18.8 

56    5.6 

1.49 

14  51.9 

54  26.3 

0.79 

14  45.7 

54    3.9 

0.17 

20.0 

15  14.2 

55  48.3 

1.39 

14  49.5 

54  17.7 

0.64 

14  46.5 

54    6.8 

0.30 

20.5 

15    9.8 

55  32.3 

li» 

14  47.6 

54  10.9 

0.50 

14  47.7 

54  11.1 

0.42 

21.0 

15    5.8 

55  17.7 

1.16 

14  46.2 

54    5.5 

0.37 

14  49.3 

54  16.8 

0.52 

21.5 

15    2.2 

55    4.4 

1.06 

14  45.2 

54     1.8 

0.25 

14  51.1 

54  23.6 

0.62 

22.0 

14  58.9 

54  52.3 

0.05 

14  44.6 

53  59.6 

0.13 

14  53.3 

54  31.5 

0.71 

22.5 

14  56.0 

54  41.6 

0.84 

14  44.3 

53  58.7 

—0.02 

14  55.7 

54  40.5 

0.79 

23.0 

14  53.4 

54  32.1 

0.74 

14  44.4 

53  59.0 

+0.09 

14  58.4 

54  50.5 

0.87 

23.5 

14  51.2 

54  23.8 

0.65 

14  44.9 

54    0.8 

0.20 

15     1.4 

55    1.4 

0.95 

24.0 

14  49.2 

54  16.6 

0.55 

14  45.7 

54    3.7 

0.30 

15    4.6 

55  13.3 

1.02 

24.5 

14  47.6 

54  10.7 

0.44 

14  46.9 

54    8.0 

0.41 

15    8.1 

55  26.0 

1.10 

25.0 

14  46.3 

54    6.0 

0.34 

14  48.4 

54  13.6 

0.52 

15  11.8 

55  39.7 

1.18 

25.5 

14  45.4 

54    2.6 

0.23 

14  50.3 

54  20.5 

0.64 

15  15.8 

55  54.3 

1.25 

26.0 

14  44.8 

54    0.4 

—0.12 

14  52.6 

54  28.8 

0.76 

15  20.0 

56    9.8 

1.33 

26.5 

14  44.6 

53  59.7 

0.00 

14  55i2 

54  38.7 

0.88 

15  24.5 

56  26.2 

1.41 

27.0 

14  44.8 

54    0.4 

+0.13 

14  58.3 

54  50.1 

1.01 

15  29.2 

56  43.5 

1.48 

27.5 

14  45.4 

54    2.8 

0.26 

15    1.9 

55    3.1 

1.15 

15  34.2 

57    1.7 

1.54 

28.0 

14  46.5 

54    6.8 

0.41 

15    5.8 

55  17.7 

1.28 

15  39.3 

57  20.6 

1.60 

^.5 

14  48.1 

54  12.6 

0.57 

15  10.2 

55  33.9 

1.42 

15  44.6 

57  40.2 

1.65 

2<).0 

14  50.3 

54  20.4 

0.73 

15  15.1 

55  51.8 

1.56 

15  49.5 

57  58.3 

1.69 

29.5 

14  52.9 

54  30.1 

0.90 

15  20.4 

56  11.2 

1.69 

15  55.6 

58  20.7 

1.71 

30.0 

14  56.1 

54  41.9 

1.07 

15  26.1 

56  32.3 

1.81 

16    1.3 

58  41.3 

1.70 

30.5 
31.0 

14  59.9 

15  4.2 

54  55.8 

55  11.8 

1J25 
1.43 

15  32.3 
15  38.8 

56  54.8 

57  18.7 

1.93 
2.03 

16    6.8 
16  12.1 

59    1.6 

+1.66 

A     ,_ 

272  Aff 

31.5 

15    9.2 

55  30.0 

+1.60 

15  45.5 

57  43.6 

+2.10 

16  17.1 

A'  =  ' 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

t 

Day  of 

OCTOBEK 

wm 

NOYEMBER. 

DECEMBER.              \ 

1 

Month. 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hourly 

diameter. 

Diff. 

diameter. 

Parallax. 

DiiT. 

diameter. 

Parallax. 

IMT. 

d 
1.0 

16  1^.1 

59  21.1 

+l'.59 

16  19.3 

59  47.3 

+d'.15 

ih  6^.8 

5^3^.1 

-<$:8i ! 

1.5 

16  17.1 

59  39.6 

1.48 

16  19.4 

59  47.8 

—0.06 

15  57.0 

58  25.7 

0.92 

2.0 

16  21.7 

59  56.4 

1.33 

16  18.8 

59  45.8 

0.28 

15  53.8 

58  13.9 

1.04 

.   2.5 

16  25.7 

60  11.2 

1.13 

16  17.5 

59  41.0 

0.51 

15  50.2 

58    0.7 

1.15 

3.0 

16  29.0 

60  23.4 

0.89 

16  15.4 

59  33.4 

0.75 

15  46.3 

57  46.3 

136 

3.5 

16  31.5 

60  32.5 

0.62 

16  12.6 

59  23.0 

0.98 

15  42.0 

57  30.7 

1.34 

4.0 

16  33.1 

60  38.1 

+0.31 

16    9.0 

59  10.0 

1.20 

15  37.6 

57  14J8 

1.41 

4.5 

16  33.6 

60  39.9 

—0.01 

16    4.8 

58  54.3 

1.40 

15  32.9 

56  57.0 

1.46 

5.0 

16  33.0 

60  37.8 

0.35 

16    0.0 

58  36.5 

1.56 

15  28.0 

56  39.3 

1.49 

5.5 

16  31.3 

60  31.5 

0.68 

15  54.6 

58  16.9 

1.70 

15  23.1 

56  21.3 

1.50 

6.0 

16  28.5 

60  21.4 

1.01 

15  48.9 

57  65.8 

1J61 

15  18.3 

56    3.4 

1.48 

6.5 

16  24.7 

60    7.4 

1.31 

15  42.8 

57  33.6 

IM 

15  13.5 

55  46.9 

1.43 

7.0 

16  20.0 

59  50.0 

1.59 

15  36.6 

57  10.8 

1.91 

15    8.9 

55  29.1 

1.36 

7.5 

16  14.4 

59  29.5 

1.82 

15  30.4 

56  48.0 

1.89 

15    4.7 

55  13.4 

1.26 

8.0 

16    8.1 

59    6.5 

2.00 

15  24.3 

56  25.6 

1.84 

15    0.7 

54  59.0 

1.14 

8.5 

16    1.3 

58  41.6 

2.13 

15  18.4 

56    4.0 

1.76 

14  57.3 

54  46.1 

1.00 

9.0 

15  54i3 

58  15.5 

2i21 

15  12.9 

55  43.7 

1.64 

14  54.3 

54  35i) 

0.63 

9.5 

15  46.9 

57  48.7 

2M 

15    7.8 

55  24.8 

1.50 

14  51.8 

54  26.2 

0j65 

10.0 

15  39.7 

57  22.0 

2.22 

15    3.1 

55    7.7 

1.34 

14  60.0 

54  19.5 

0.46 

10.5 

15  32.5 

66  55.6 

2.16 

14  59.0 

54  62.7 

1.16 

14  48.8 

54  15.1 

03S 

11.0 

15  25.6 

56  30.3. 

2.06 

14  65.6 

54  40.1 

OM 

14  48.3 

54  13.3 

—0.05 

11.5 

15  19.0 

56    6.4 

1.93 

14  52.8 

54  29.8 

0.75 

14  48.5 

54  14.1 

+0.17 

12.0 

15  13.0 

55  44.2 

1.76 

14  50.7 

54  22.2 

0.63 

14  49.4 

54  17.5 

0.39 

12.5 

15    7.6 

55  24.1 

1.58 

14  49.4 

54  17.2 

0.31 

14  51.1 

54  23.5 

0.6S 

13.0 

15    2.7 

55    6.2 

1.39 

14  48.7 

54  14.7 

—0.10 

14  53.5 

54  32.2 

om 

13.5 

14  58.5 

54  50.6 

1.19 

14  48.7 

54  14.8 

+0.12 

14  56.6 

54  43.5 

1.04 

14.0 

14  54.9 

54  37.5 

0.99 

14  49.4 

54  17.5 

0.33 

15    0.2 

54  57.1 

1.23 

14.5 

14  52.0 

54  27.0 

0.78 

14  50.9 

54  22.7 

0.53 

15    4.6 

55  13.1 

1.42 

15.0 

14  49.8 

54  18.9 

0.57 

14  52.9 

54  30.2 

0.72 

15    94 

55  31.0 

1.57 

15.5 

14  48.3 

54  13.3 

0.36 

14  55.6 

.54  40.0 

0.90 

15  14.8 

55  60.7 

1.71 

16.0 

14  47.4 

54  10.1 

—0.16 

14  58.8 

54  61.8 

1.06 

15  20.6 

66  11.9 

1.82 

16.5 

14  i7J2 

54    9.3 

+0.03 

15    2.5 

55    5.3 

1.19 

15  2Q.7 

56  34.3 

1.90 

17.0 

14  47.6 

54  10.8 

0.21 

15    6.5 

55  20.3 

1.31 

15  33.0 

56  57.4 

1.94 

17.5 

14  48.6 

54  14.4 

0.38 

15  11.0 

55  36.6 

1.40 

15  39.3 

57  20.7 

1.94 

18.0 

14  50.1 

54  19.8 

0.53 

15  15.7 

55  53.9 

1.47 

15  45.6 

57  43.7 

1.90 

18.5 

14  62.0 

54  27.0 

0.67 

15  20.5 

56  11.7 

1.51 

15  51.6 

58    6.0 

im 

19.0 

14  54.4 

54  35.7 

0.79 

15  25.5 

56  29.9 

1.52 

15  57.4 

58  27.2 

1.70 

19.5 

14  57.2 

54  45.9 

0.89 

15  30.4 

56  48.1 

1.51 

16    2.7 

58  46.7 

1.55 

20.0 

15    0.2 

54  57.1 

0.98 

15  35.3 

57    6.0 

1.47 

16    7.5 

59    4.2 

1.36 

20.5 

15    3.6 

55    9.3 

1.05 

15  40.0 

57  23.2 

1.40 

16  11.6 

59  19.4 

1.16  1 

21.0 

15    71 

55  22.3 

1.11 

15  44.4 

57  39.6 

1.33 

16  15.0 

59  31.7 

0.92  ; 

21  J> 

15  10.8 

55  35.9 

1.15 

15  48.6 

57  54.9 

1.23 

16  17.6 

59  41.2 

0j6r  1 

22.0 

15  14.6 

55  50.0 

1.19 

15  52.5 

58    9.1 

1.12 

16  19.4 

59  47.8 

0.42 

22.5 

15  185 

56    4.3 

1.20 

15  56.0 

58  21.8 

1.00 

16  20.4 

59  51.4 

4-0.18 

23.0 

15  22.5 

56  18.8 

liil 

15  59.0 

58  33.0 

0.97 

16  20.6 

59  52J3 

—0.05 

23.5 

15  26.4 

56  33.4 

1.21 

16    1.6 

58  42.7 

0.75 

16  20.0 

59  50.3 

036  1 

94.0 

15  30.4 

56  47.9 

lai 

16    3.9 

58  51.0 

0.63 

16  18.9 

59  46.0 

0.45 

24.5 

15  34.3 

57    2.4 

1.20 

16    5.7 

58  57.7 

0.51 

16  17.1 

59  39.5 

0.64  i 

25.0 

15  3H.2 

57  16.7 

1.19 

16    7.2 

59    3.2 

0.40 

16  14.9 

59  31.3 

0.76 

25.5 

15  42.1 

57  31.0 

1.18 

16    8.3 

59    7.3 

0.29 

16  12.2 

59  21.5 

0.87 

26.0 

15  46.0 

57  45.1 

1.16 

16    9.1 

59  10.2 

0.19 

16    9.2 

59  10.5 

0.96 

26.5 

15  49.7 

57  58.9 

1.14 

16    9.6 

59  11.9 

0.10 

16    6.0 

58  68.6 

1.03  ' 

27.0 

15  53.4 

58  12.5 

1.12 

16    9.7 

59  12.5 

+0.01 

16    2.5 

58  45.9 

1.08 

27.5 

15  57,0 

58  25.7 

1.09 

16    9.6 

59  12.1 

—0.09 

15  58.9 

58  32.7 

1.11 

28.0 

16    0.5 

58  38.5 

1.05 

16    9.2 

59  10.6 

0.18 

15  55.2 

58  19.2 

1.14 

28.5 

16    3.9 

58  50.9 

1.01 

16    8.5 

59    7.8 

0.27 

15  51.4 

58    5.3 

1.16 

29.0 

16    7.1 

59    2.7 

0.95 

16    7.5 

59    3.9 

0.37 

15  47.6 

57  51.3 

1.18 

29.5 

16  10.1 

59  13-7 

0.87 

16    6.0 

58  58.9 

0.47 

15  43.8 

57  37.1 

1.19 

30.0 

16  12.8 

59  23.6 

0.77 

16    4.3 

58  52.7 

0.58 

15  39.9 

57  22.8 

1.19 

30.5 
31.0 

16  15.1 
16  17.0 

59  32.2 
59  39.2 

0.65 
0.51 

16    2.3 

58  45.1 

0.69 
0.81 

15  36.0 
15  32.0 

57    8.4 
56  54.0 

1J20  , 
liSl  1 

yv  ..  ^__ 

272  Atr 

31.5 

16  18.4 

59  44.3 

+0.34 

A'=- 

—0.92 

15  28.1 

56  39.5 

—1.21 

MOON,  18TT. 


341 


WASHINGTON  MEAN  TIME. 


PHASES. 


Month. 


Januaiy 

February 

March 

April 

Mlay 

June 

July 

August 

September 

October 

November 

December 


Last  Quarter. 


d   h  m 

5  21  9.0 
4  11  51.6 

6  4  52.9 
4  23  21.6 
4  18  10.5 
3  12  2.8 
3  3  53.8 
1  17  12.6 


New  Moon. 


d  h 

13  20 

12  15 

14  9 

13  0 
12  12 
10  21 
10  4 

8  12 
6  19 
6  4 
4  15 
4  4 


m 

19.8 
50.6 
45.6 
41.7 
21.2 
24.3 
57.9 
9.0 
52.3 
50.0 
39.8 
55.8 


FiTBt  Quarter. 


d   h   m 

21  22  44.9 

20  11  7.4 

21  20  1.1 
20  2  28.8 
19  7  48.3 
17  13  16.2 
16  20  4.4 
15  5  19.9 
13  17  59.8 
13  10  33.9 
12  6  36.0 
12  4  25.9 


Full  Moon. 


d  h 

28  15 

27  2 

28  12 
26  23 
26  10 
24  23 
24  14 
23  6 
21  22 
21  14 
20  5 
19  18 


m 

30.7 
6.0 
40.8 
27.8 
56.9 
44.5 
11.3 
2.3 
26.4 
22.5 
11.1 
43.3 


Last  Quarter. 


m 


31 
29 
28 
27 
26 


4 
13 
21 

4 
13 


7.3 
12.4 
13.4 
57.6 
11.9 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

November 

December 


Apogee. 


14 

10 

10 

6 

4 

1 


h 

9.8 
11.1 

0.7 
18.9 
14.9 

9.0 


II    2.7 


Perigee. 


28 

25 

25 

21 

17 

13 

11 

8 

6 

4 

1 

27 

22 


9i2 

204 

23  J> 

23.1 

0.0 

6.9 

9.1 

17.7 

3.8 

11.6 

8.6 

1.2 

21.4 


Apogee. 


d      h 


29 
26 
22 

18 
16 
13 


1.4 
12.0 
14i2 

20.0 

10.1 

5.4 


G-BBATBBT  LlBBAIION. 


d  h  m 

6  152s.w. 
3  8  44s.w. 
31614S.W. 


2  16  49iv^. 


4  12  26  8.  w. 


d   h 

22  « 
19  8 
18  15 
13  20 
10  19 


7 
5 


11 
12 


14  20 


12 

10 

7 


] 
6 
4 


m 

34n.s. 

41  N.E. 

3n.e. 
39if.E. 
Hn.e. 
12n.s. 

On.e. 
46  8.  w. 
49s.w. 

9s.w. 
388.W. 


17  2  39  N.S. 


m 


31  18 
28  8 
25  3 
20  11 
17  20 
30  21 
27  16 
24  10 
19  17 


17  s.w. 
44  S.W. 

3  s.w. 
28  s.w. 
36  8.  w. 

2n.e. 

57  N.E.  , 
27  N.E.  '• 
38  if.E. ' 


30  18  4s.w. 


MOON'S  EQUATOR. 


The  moon's  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the 
fbUowing  formulas  and  tables : 

/sB  tbe  inclination  to  the  ecliptic  of  the  moon's  equator  ^  1^  38' .8, 
[1 3SS  mean  longitude  of  the  moon's  ascending  node,  (see  page  248), 
ssmean  longitude  of  the  descending  node  of  the  moon's  equator, 
C  =  the  angle  at  the  centre  of  the  moon's  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  east  on  the  apparent  disc, 
i,  A,  il't  and  ^  are  defined  on  the  next  page,  where  their  values  for  the  year  are  given. 
Ay  (3r  a't  and  <5'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
aifected  with  parallax. 
A  SB  the  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon's  equator  from  its  de- 
scending node,  {}. 

AA=s  — 0'.57sin2(fl  — A)  ^ 
ot=s  sin  /  cos  (fX  —  ^) 


tan  B  =  tan  /  sin  (^  —  A) 

A'  =  A  +  AA  +  afr 
The  libration  in  latitude 

longitude 


(C 


« 


See  table,  page  343. 


=  ie=A'--.((. 


Sin 


^       .     .cos  (A' +  A  — ft)  .     .cos  (a'  — ft') 

C:=8in  t ^ — ~ — „ — ^^  =  —  sin  t ^^ ,  ^°  '■ 

cos  0'  cos  0 
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Uie  Euth'ii 

EqDfttor, 

Eartli'.  Equ.toc 

toAKeading 
NodeonEellpUc. 

Ateead'g  Node 
onEuih't 
EqwlOT. 

MOOD'S  M«n 

Itayiu 

1 

ton. 

0 

22     2.4 

162  59.1 

1      5.3 

111  31.5 

0.1 

1  19.06  i 

10 

22     2.6 

162  25.4 

1      7.3 

243  17.4 

0.2 

2  38.12 

20 

22     2.8 

161  51.7 

1     9.3 

15    3.2 

0.3 

3  57.18  1 

30 

22     3.1 

161   18.0 

.    1   11.4 

146  49.1 

0.4 

5  16Ji3  i 

Feb. 

9 

22     3.4 

160  44.4 

1   13.5 

278  34.9 

0.5 

0.6 

6  3b29  \ 

7  54.35  j 

19 

22     3.6 

160  J0.7 

1   15.6 

50  20.7 

0.7 

9  13.41 

Hudi    1 

22     3.9 

159  37.0 

1    17.« 

182    6.6 

0.6 

10  32.47  ' 

11 

22     4.2 

159     3.3 

1  19.7 

313  52.4 

0.9 

11  51.53  1 

21 

22    4.5 

158  29.7 

1  21.7 

S5  38.3 

31 

22     4.8 

157  56.1 

1  23.7 

217  34.1 

1.0 
2.0 

13  10.56  1 
36  21.17 

April 

10 

22     5.1 

157  22.5 

1  25.7 

349    9.9 

3.0 

4.0 
5.0 

39  31.75 
53  43.33 
65  53.93 

SO 

22     5.4 

156  48.9 

1  37.9 

130  55.8 

30 

22     5.8 

156  15.3 

1  39,8 

252  41.6 

May 

10 

22     6.1 

155  41.7 

1  31.8 

24  27.4 

6.0 

79     3.50  ' 

20 

23     6.4 

155     6.1 

1  33.7 

156  13.3 

7.0 
8.0 

92  14.09 
105  24.67 

30 

22     6.8 

154  34.5 

1  35.7 

267  59.1 

9.0 

118  3555 

Jnne 

9 
19 

22     7.2 
22     7.5 

154     0.9 
153  27.3 

1  37.7 
1  39.6 

59  45.0 
191  30.8 

10.0 

131  45.84 

Bonn. 

29 

22    7.9 

152  53.7 

1  41.5 

323  16.6 

1 

0  32'.94 

Juiy 

9 

23    8.3 

152  20.1 

1  43.5 

95     3.5 

3 

3 

1    5.88  ; 
1  38.82 

19 

33     8.7 

151  46.6 

1  45.4 

226  48.3 

4 

a  11.76 

29 

22     9.1 

151   13.0 

1  47.3 

358  34.1 

5 

3  44.70  1 

Aug. 

8 

22     9.5 

150  39.5 

1  49.2 

130  20.0 

6 

3  17.65 

18 

22    9.9 

150     6.0 

I  51.1 

262     5.8 

7 

3  50.59 

28 

33  10.3 

149  32.5 

1  53.0 

33  51.7 

8 
9 

4  23.53 
4  56.47 

Sept. 

7 

32  10.7 

148  59.0 

1  54.9 

165  37.5 

10 

5  29.41  , 

17 

22  ll.l 

148  25.5 

1  56.7 

297  23.3 

11 
13 
13 
14 

6    2.35  ! 

6  35.29 

7  8.23 
7  41.17  ! 

27 

22  11.5 

147  52.1 

1  58.6 

69     9.2 

Oel. 

7 

22  12.0 

147   18.7 

2     0.4 

200  55.0 

17 

22  12.4 

146  45.2 

2     3.2 

332  40.8 

15 

8  14.11 

37 

22  12.8 

146  11.7 

3     4.0 

104  26.7 

Nov. 

6 

22  13.3 

145  38.3 

3     5.8 

236  13.5 

16 

8  47.06 

16 

.22  13.8 

145     4.9 

2     7.6 

7  58.4 

17 

9  30.00 

26 

33  14.3 

144  31.5 

3     9.3 

139  44.3 

18 
19 

9  53.94 
10  35.66 

Dec. 

6 

22  14.8 

143  58.1 

2  11.1 

371  30.0 

20 

10  58.82 

16 

22  15.3 

143  24.7 

2  13.9 

43  15.9 

21 

11  31.76 

26 

22  15.8 

142  51.4 

2  14.6 

175     1.7 

22 

12     4.70 

i 

36 

32  16.3 

142  18.0 

3  16.3 

306  47.6 

23 

12  37.64 

MOON. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— X)  or  (ft— X  — 180o.) 

i 

■  ft-A 

i 

aA 

1 
a 

B 

fl-A 

fl-A 

A  A 

1 
a 

B 

a-^ 

rf 

o'.o 

39 

8  0.0 

180** 

46' 

0.6 

56 

f    3.9 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

OiJ 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

OSi 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

03 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

03 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

03 

41 

0  27.4 

161^ 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

!    23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

1   24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

1 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  244 

108 

27 

a.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

03 

141 

1  25.3 

106 

29 

0.6 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

OJS 

48 

0  52.2 

144 

82 

0^ 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

i  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

.1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6  - 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

CD 

1  2SJd 

90 

45 

0.6 

55 

1  2.8 

135 

A  A  has  the  sign  of  tan  (A,— A) 
a  has  the  sign  of  oos  {(I — X) 
B  has  the  sign  of  sin  (A— A) 
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MERCURY,  1877. 


Date. 
1877. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 
lUght 

A8C4)I18iOD. 

Diftfor 
Ihour. 

Apparent 
Decimation. 

Diflf.for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

lUght 
Asoenaion. 

Diff.for 
Ih.  of 
Long. 

Apparent 
Declination. 

Difflfor' 

1 hoar  of 

Long.  1 

u 

h    m     a 

a 

-2*i58     0.6 

// 

d     h    m 

h    m     a 

a 

O           1           H 

Jan.  0 

19  52  49.03 

+16.364 

+52.60 

0     1   11.1 

19  53     9.01 

+16.380 

-22  56  58.2 

+52.871 

1 

19  59  18.94 

16.071 

22  36  16.4 

56.05 

1     1  18.7 

19  59  38.65 

16.082 

22  35    7.5 

56.32 

2 

20    5  40.63 

15.728 

22  13  11.8 

59.32 

2    1  16.1 

20    6    0.54 

15.734 

22  11  56.5 

59.58  i 

3 

20  11  53.45 

15.331 

21  48  51.0 

62.38 

3    1  18.3 

20  12  13.44 

15.331 

21  47  29.5 

62.63) 

4 

20  17  56.02 

14.872 

21  23  19.9 

65.17 

4     1  20.4 

20  18  15.93 

14.865 

21  21  52.5 

65.41 

5 

20  23  46.75 

14.343 

20  56  45.4 

67.65 

5    1  22.3 

20  24    6.41 

14.328 

20  55  12.5 

67.86 

6 

20  29  23.87 

13.736 

20  29  15.9 

69.74 

6    1  24.0 

20  29  43.07 

13.713 

20  27  38.2 

69.92. 

7 

20  34  45.39 

13.042 

20     1     1.6 

71.38 

7     1  25.4 

20  35    3.91 

13.009 

19  59  20.0 

71  52  i 

B 

20  39  49.11 

12.251 

19  32  14.1 

72.48 

8    1  26.5 

20  40    6.72 

12.208 

19  30  29.7 

72.57 

9 

20  44  32.57 

11.353 

19    3    7.4 

72.97 

9    1  27.2 

20  44  49.03 

11.300 

19    1  21.3 

r3.01 ! 

10 

20  48  53.12 

10.340 

18  33  57.1 

72.77 

10    1  27.6 

20  49    8.17 

10.276 

18  32  10.8 

72.74 

11 

20  52  47.88 

9.202 

18    5    0.8 

71.79 

11     1  27.6 

20  53    1.26 

9.127 

18    3  16,2 

71.69' 

12 

20  56  13.78 

7.934 

17  36  38.2 

69.94 

12    1  27.0 

20  56  25.23 

7.849 

17  34  56.9 

69.76 , 

13 

20  59    7.65 

6.533 

17    9  11.1 

67.15 

13    1  25.9 

20  59  16.95 

6.439 

17    7  35.0 

66.89 

14 

21     1  26.30 

5.000 

16  43    2.8 

63.37 

14     1  24.2 

21     1  33.26 

4.900 

16  41  34.0 

63.03 

15 

21     3    6.68 

a343 

16  18  37.6 

58.56 

15    1  21.9 

21     3  11.18 

3.240 

16  17  17.8 

58.15 

16 

21    4    5.88 

+  1.574 

15  56  19.7 

52.75 

16    1  18.9 

21    4    7.89 

+  1.472 

15  55  10.5 

52.29 

17 

21     4  21.55 

-  0.281 

15  36  33.1 

45.98 

17     1  15.2 

21     4  21.14 

-  0.378 

15  35  35.6 

45.48 

IB 

21     3  51.98 

2.189 

15  19  39.8 

38.33 

18     1  10.8 

21     3  49.35 

2.275 

15  18  54.8 

37i31i 

19 

21    2  36.43 

4.106 

15    5  59.0 

29.97 

19    1     5.6 

21     2  31.89 

4.176 

15    5  26.4 

29.47 

20 

21     0  35.27 

5.978 

14  55  45.2 

21.11 

20    0  59.6 

21     0  29.29 

6.027 

14  55  24.4 

20.65, 

■ 

21 

20  57  50.32 

7.744 

14  49    7.5 

12.01 

21    0  53.0 

20  57  43.46 

7.768 

14  48  57.1 

11.6^ 

22 

20  54  24.93 

9.338 

14  46    8.3 

+  2.96 

22    0  45.6 

20  54  17.82 

9.336 

14  46    6.2 

+  2.66 

23 

20  50  24.01 

10.694 

14  46  42.7 

-  5.74 

23    0  37.6 

20  50  17.29 

10.666 

14  46  46.4 

-  5.93 

24 

20  45  53.97 

11.755 

14  50  38.9 

13.80 

24    0  29.2 

20  45  48.23 

11.704 

14  50  45.6 

13.88 

25 

20  41     2.45 

12.477 

14  57  38.1 

21.00' 

25    0  20.5 

20  40  58.19 

12.409 

14  57  45.3 

20.97 

26 

20  35  57.96 

12.833 

15    7  17.1 

27.08 

26    0  11.5 

20  35  55.49 

12.755 

15    7  22.3 

26.96, 

27 

20  30  49.31 

12.824 

15  19    8.7 

32.01 

27    0    2.5 

20  30  48.78 

12.744 

15  19  10.0 

31.82 

27  23  53.5 

20  25  46.56 

12..386 

15  32  40.4 

35.52 

28 

20  25  45.22 

12.461 

15  32  44.2 

35.75 

28  23  44.8 

20  20  56.70 

11.721 

15  47  25.6 

38.08 

29 

20  20  53.71 

11.782 

15  47  35.3 

38.33 

29  23  36.3 

20  16  26.08 

10.792 

16    2  59.6 

3i».60 

30 

20  16  21.81 

10.836 

16    3  15.3 

39.84 

30  23  28.3 

20  12  20.37 

9.658 

16  18  58.8 

4050 

31 

20  12  15.25 

9.683 

16  19  20.1 

40.42 

31  23  20.8 

20    8  43.83 

a369 

16  35    2.9 

40.02! 

Feb.  1 

20    8  38.34 

8.374 

16  a5  29.1 

40.21 

1  23  13.8 

20    5  39.45 

6.983 

16  50  54.6 

39.21, 

2 

20    5  34.07 

6.970 

16  51  25.1 

39:36 

2  23    7.4 

20    3    9.04 

5.547 

17    6  20.6 

37.87 ! 

3 

20    3    4.17 

5.518 

17    6  54.0 

37.97 

3  23    1.5 

20    1  13.26 

4.101 

17  21    8.8 

36.09 

4 

20    1     9.28 

4.058 

17  21  44.1 

36.15 

4  22  56.2 

19  59  52.00 

2.676 

17  35  10.4 

34.001 

5 

19  59  49.18 

2.623 

17  35  46.6 

34.02 

5  22  51.5 

19  59    4.45 

-  1.295 

17  48  18.5 

31.64 

6 

19  59    3.01 

-  1.235 

17  48  54.7 

31.62 

6  22  47.3 

19  58  49.30 

+  0.023 

18    0  27.5 

29.08 

7 

19  58  49.37 

+  0.088 

18     1     2.7 

29.02 

7  22  43.7 

19  59    4.96 

1.270 

18  11  32.9 

26.35. 

8 

19  59    6.62 

1.337 

18  12    6.4 

26.27 

8  22  40.5 

19  59  49.61 

2.438 

18  21  31.4 

23.50  i 

9 

19  59  52.89 

2.505 

18  22    2.5 

23.39 

9  22  37.7 

20     1     1.34 

3.526 

18  30  20.1 

20.55 

10 

20    1    6.22 

3.592 

18  30  48.2 

20.41 

10  22  35.4 

20    2  38.21 

4.535 

18  37  57.1 

17.52 1 

11 

20    2  44.65 

4.598 

18  38  21.6 

17.36 

11  22  33.5 

20    4  38.35 

5.464 

18  44  20.2 

14.41 ' 

12 

20    4  46.27 

5.524 

18  44  40.8 

14.24 

12  22  31.9 

20    6  59.89 

6.320 

18  49  28.3 

11.26 

13 

20    7    9.22 

6.376 

18  49  44.7 

11.08 

13  22  30.6 

20    9  41.13 

7.106 

18  53  20.4 

8.07 

14 

20    9  51.76 

7.158 

18  53  32.2 

7.88. 

14  22  29.7 

20  12  40.43 

7.824 

18  55  55.4 

4.84 

15 

20  12  52.25 

7.872 

18  56    2.5 

4.64 

15  22  29.0 

20  15  56.26 

8.484 

18  57  12.5 

-  1.58 

• 

16 

20  16    9.15 

8.527 

18  57  14.7 

-  1.37^ 

16  22  28.6 

20  19  27.21 

9.087 

18  57  11.0 

+  1.70 

17 

20  19  41.09 

9.125 

18  57    8.2 

+  1.91 

17  22  28.4 

20  23  12.01 

9.638 

18  55  50.7 

4.99, 

18 

20  23  26.76 

9.672 

18  55  42.9 

5.20 

18  22  28.4 

20  27    9.49 

10.144 

18  53  11.4 

8i»* 

19 

20  27  24.99 

10.173 

18  52  58.5 

8.50 

19  22  28.6 

20  31  18.56 

10.604 

18  49  12.5 

11.61 

20 

20  31  34.72 

10.6:30 

18  48  54.6 

11.82  20  22  29.0 

20  35  38.20 

11.026 

18  43  53.8 
18  37  15.2 

14.95 

21 

20  35  54.93 

11.048 

18  43  30.9 

15.15  21  22  29.6 

20  40    7.55 

11.414 

18J27 

22 

20  40  24.76 

11.432 

18  36  47.5 

18.47  22  22  30.3 

20  44  45.80 

11.768 

18  29  16.8 

21.60: 

23 

20  45    3.40 

11.783 

18  28  44.3 

21.80  23  22  31.1 

20  49  32.19 

12.093 

18  19  58.4 

24.93 

24 

20  49  50.11 

12.105 

18  19  21.3 

25.12  24  22  32.1 

20  54  26.07 

12.393 

18    9  20.0 

28.27 

25 

20  54  44.24 

12.402 

18    8  38.4 

28.45   25  22  33.1 

20  59  26.84 

12.668 

17  57  21.7 

1 

31.60 

26 

20  59  45.19 

12.674 

17  56  35.8 

31.77  26  22  34.3,21    4  33.97 

12.922 

17  44     3.6 

.•J4.91 

27   21     4  52.4.'} 

12.925 

17  43  13.6 

35.08  J  27  22  35.5  21     9  46.93 

13.155, 

17  29  26.0! 

:i8.22 

28 

2]   10    5.44 

13.ir)6 

17  28  32.1 

38.38828  22  36.0  21   15    5.29 

13.372 

17  13  28.9 

41..?;^ 

29 

21  15  23.80 

1+13.371 

-17  12  31.3 

+41.68129  22  38.3  21  20  28.66 

+13.573' 

-16  56  12.5 

+44.83 
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Dftte. 
1877. 

FOR  WASHINGTON  HEAN  NOON. 

FOR  MERIDIAN  TRAN8IT. 

Apparent 

foght 
Asconsion. 

DiflCfor 
Ihoar. 

Apparent 
DeolmaiioD. 

Diiffor 
Ihoar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Difllfor 
Ih.of 
Long. 

Ap|iarent 
Declination. 

Diff.for; 

i  honrof 

Long. 

b    m     8 

8 

0        /       /' 

n 

d     h    m 

h    m     s 

8 

-1^  56  12.5 

//      ! 

Mar.  1 

21  15  23.80 

+13..371 

-17  12  31.3 

+  41.68 

1  22  38.3 

21  20  28.66 

+13.573 

+  44.83 

2 

21  50  47.12 

13.570 

16  55  11.4 

44.97 

2  22  39.9 

21  25  56.67 

13.760 

16  37  36.9 

48.12 

3 

21  26  15.ai 

13.755 

16  36  32.6 

48i25 

3  22  41.5 

21  31  29.02 

13.934 

16  17  42.6 

51.40 

4 

21  31  47.24 

13.927 

16  16  35.3 

51.52 

4  22  43.1 

21  37    5.41 

14.096 

15  56  29.8 

54.67 

5 

21  37  23.45 

14.088 

15  55  19.7 

54.78 

5  22  44.8 

21  42  45.59 

14  250 

15  33  58.6 

57.92 

6 

21  43    3.41 

14.240 

15  32  46.0 

58.02 

6  22  46.6 

21  48  29.32 

14.394 

15  10    9.4 

61.16 

7 

21  48  46.91 

14.383 

15    8  54.6 

61.25 

7  22  48.5 

21  54  16.43 

14.532 

14  45    2.7 

64.39, 

8 

21  54  33.75 

14.520 

14  43  45.9 

64.47 

8  22  50.4 

22    0    6.79 

14.662 

U  18  38.7 

67.60 

9 

22    0  23.80 

14.649 

14  17  20.2 

67.67 

9  22  52.3 

22    6    0.21 

14.788 

13  50  57.7 

70.81 

10 

22    6  16.88 

14.774 

13  49  37.8 

70.86 

10  22  54.3 

22  11  56.61 

14.910 

13  22    0.1 

73.99 

11 

22  12  12.92 

14.895 

13  20  39.1 

74.03 

11  22  56.3 

22  17  55.87 

15.028 

12  51  46.3 

77.15 

12 

22  18  11.80 

15.012 

12  50  24.5 

77.18 

12  22  58.4 

22  23  57.95 

15.144 

12  20  16.8 

80.30 

13 

22  24  13.47 

15.127 

12  18  54.5 

80.32 

13  23    0.5 

22  30    2.77 

15.258 

11  47  32.1 

83.43 

14 

22  30  17.87 

15.240 

11  46    9.5 

83.43 

14  23    2.7 

22  36  10.32 

15.372 

11  13  32.4 

86.54 

15 

22  36  24.98 

15.353 

n  12    9.9 

86.53 

15  23    4.9 

22  42  20.61 

15.486 

10  38  18.4 

89.63 

16 

22  42  34.80 

15.466 

10  36  56.3 

89.61 

16  23    7.2 

22  48  33.63 

15.600 

10    1  50.4 

92.69 

17 

22  48  47.34 

15.579 

10    0  29.0 

92.66 

17  23    9.5 

22  54  49.42 

15.715 

9  24    9.2 

95.74 

18 

22  55    2.62 

15.694 

9  22  48.8 

95.69 

18  23  11.9 

23    I    8.01 

15.834 

8  45  15.1 

98.75 

19 

23    1  20.69 

15.812 

8  43  56.1 

96.69 

19  23  14.3 

23    7  29.48 

15.955 

8    5    9.1 

101.75 

20 

23    7  41.61 

15.932 

8    3  51.7 

101.67 

20  23  16.7 

23  13  53.90 

16.081 

7  24  51.5 

104.71 

21 

23  14    5.47 

16.057 

7  22  36.1 

104.62 

21  23  19.2 

23  20  21.37 

16.210 

6  41  23.3 

107.64 

22 

23  20  32.36 

16.185 

6  40  10.3 

107.53 

22  23  21.8 

23  26  52.00 

16.344 

5  57  45.3 

110.52 

23 

23  27    2.39 

16.318 

5  56  35.1 

110.40 

23  23  24.4 

23  33  25.90 

16.482 

5  12  58.6 

113.36 

24 

23  33  35.65 

16.455 

5  11  51.5 

113.22 

24  23  27.1 

23  40    3.19 

16.627 

4  27    4.4 

116.15 

25 

23  40  12.29 

16.599 

4  26    0.8 

116.00 

25  23  29.8 

23  46  44.03 

16.777 

3  40    3.9 

118.88 

26 

23  46  52.45 

16.748 

3  39    4.2 

118.71 

26  23  32.6 

23  53  28.55 

16.933 

2  51  58.8 

121.54 

27 

23  53  36.26 

16.903 

2  51     3.4 

121.35 

27  23  -35.5 

0    0  16.89 

17.095 

2    2  50.8 

124.12 

28 

0    0  23.86 

17.064 

2    2    0.2 

123.91 

28  23  38.4 

0    7    9.19 

17.264 

1  12  42.2 

126.59 

29 

0    7  15.39 

17.231 

1  11  56.7 

126.37 

29  23  41.4 

0  14    5.58 

17.437 

-  0  21  35.4 

128.95 

30 

0  14  10.98 

17.403 

-  0  20  55.5 

128.71 

30  23  44.5 

0  21    6.20 

17.615 

+  0  30  26.5 

131.16 

31 

0  21  10.76 

17.679 

-1.  0  31    0.4 

130.92 

31  23  47.6 

0  28  11,13 

17.798 

1  23  20.2 

133.27 

Apr.  1 

0  28  14.81 

17.760 

1  23  47.7 

132.99 

1  23  50.8 

0  35  20.49 

17.982 

2  17    1.7 

135.15 

2 

0  35  23.24 

17.943 

2  17  22.4 

134.86 

2  23  54.1 

0  42  34.28 

18.168 

3  11  26.1 

136.84 

3 

t)  42  36.07 

18.127 

3  11  39.6 

136.53 

3  23  57.4 

0'  49  52.50 

18.352 

4    6  28.2 

138.29 

4 

0  49  53i29 

18  309 

4    6  34.1 

137.97 

5 

0  57  14.86 

18.488 

5    1  59.8 

139.13 

5    0    0.8 

0  57  15.12 

18.533 

5    2    1.8 

139.46 

6 

1    4  40.64 

18.660 

5  57  49.6 

139.96 

6    0    4.3 

1     4  41.99 

18.706 

5  57  59.7 

140.30 

7 

1  12  10.44 

18  822 

6  53  55.2 

140.45 

7    0    7.9 

1  12  12.92 

18.870 

6  54  13.7 

140.80 

8 

1  It)  43.96 

18.969 

7  50    7.9 

140.54 

8    0  11.5 

1  19  47.60 

19.018 

7  50  349 

140.89 

9 

1  27  20.80 

19.098 

8  46  17.9 

140.21 

9    0  15.2 

1  27  25.64 

19.148 

8  46  53.4 

140.56 

10 

1  35    0.48 

19.204 

9  42  14.5 

139.42 

10    0  18.9 

1  35    &55 

19.255 

9  42  58.5 

139.77 

11 

1  42  42.36 

19.281 

10  37  46.2 

138.13 

11    0  22.7 

1  42  49.66 

19.332 

10  38  38.5 

138.47 

12 

1  50  25.71 

19.326 

1 1  32  40.4 

136.30 

12    0  26.5 

1  50  34.24 

19.377 

11  33  40.6 

136.62 

13 

1  58    9.69 

19.332 

12  26  44.4 

133.95 

13    0  30.3 

1  58  19.45 

19.382 

12  27  52.0 

134.25 

14 

2    5  53.32 

19.296 

13  19  45.6 

131.06 

14    0  34.1 

2    6    4.28 

19.345 

13  21     0.0 

131.33 

15 

2  13  35.55 

19.215 

14  11  31.0 

127.63 

15    0  37.8 

2  13  47.67 

19.262 

14  12  51.5 

127.87 

16 

2  21  15.26 

19.086 

15     1  47.8 

123.69 

16    0  41.6 

2  21  28.48 

19.130 

15    3  13.5 

123.89 

17 

2  28  51.26 

18.905 

15  50  24.3 

119.27 

17    0  45.2 

2  29    5.51 

18.946 

15  51  54.1 

119.42 

18 

2  36  22.31 

18.674 

16  37    9.3 

114.41 

18    0  48.8 

2  36  37.50 

18.711 

16  38  42.3 

114.52 

19 

2  43  47.22 

18.392 

17  21  52.9 

109.17 

19    0  52.3 

2  44    3.24 

18.424 

17  23  27.9 

109.23 

20 

2  51    4.73 

18.059 

18    4  267 

103.60 

20    0  55.6 

2  51  21.47 

18.086 

18    6    2.7 

103.62 

21 

2  58  13.66 

17.678 

18  44  43.5 

97.76 

21     0  58.8 

2  58  30.99 

17.700 

18  46  19.3 

97.73 

22 

3    5  12.88 

17.250 

19  22  37.5 

91.71 

22    1     1.9 

3    5  30.67 

17.266 

19  24  12.0 

91.63 

23 

3  12    1.33 

16.779 

19  58    4.5 

85.52 

23    1    4.8 

3  12  19.43 

16789 

19  59  36.7 

85.40 

24 

3  18  37.96 

16.267 

20  31     1.7 

79.23 

24     1     7.4 

3  18  56.23 

16.271 

20  32  30.5 

79.08 

25 

3  25    1.83 

15.716 

21     1  27.3 

72.90 

25    1    9.9 

3  25  20.11 

15.714 

21     2  52.0 

72.71 

26 

3  31  12.06 

15.130 

21  29  20.8 

66.57 

26    1  12.1 

3  31  30.22 

15.122 

21  30  40.6 

66.35 

27 

3  37    7.81 

14.511 

21  54  42.7 

60.26 

27    1  14.1 

3  37  25.71 

14.497 

21  55  56.9 

60.01 

28 

3  42  48.34 

13.861 

22  17  33.8 

54.01 

28    1  15.8 

3  43    5.83 

13.841 

22  18  41.8 

53.74 1 

29 

3  48  12.91 

13.182 

22  37  56.0 

47.85 

29    1  I7i2 

3  48  29.86 

13.157 

22  38  57.4 

47.57 

30 

3  53  20.88 

12.477 

22  55  51.6 

41.80 

30     1  18.4 

3  53  37.15 

12.447 

22  56  46.0 

41.51 

31 

3  58  11.60 

+1 1 .746 

■f23  11  23.2 

+  35.85 

31     1  10.3 

3  58  27.09 

+1 1 .71 1 

+23  12  10.4 

+  35.55 
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Date. 
1877. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  HBRIDIAN  TRANSIT. 

1 

f 

1 

Apparent 

Kght 
AjBcension. 

DifCfor 

IhOQT. 

Apparent 
Declination. 

Diff.for 
Ihonr. 

Mean  Time 
ofTranait. 

Apparent 

&ight 
Aacenaion. 

DifElfor 
1  h.  of 
Long. 

Apparent 
Decimation. 

Difllfor, 

Ihmirof 

Long.   " 

May  1 

h    m     8 
3  58  11.60 

+1L746 

+23  11  2Sj2 

+35!85 

d     h    m 
1     1  19.3 

h    m     a 
3  58  27.09 

+11711 

42I  li  10.4 

+35^1 

2 

4    2  44.48 

10.991 

23  24  33.4 

30.02 

2    1  19.9 

4    2  59.08 

10.952 

23  25  nM 

29.71 

3 

4    6  58.97 

10.214 

23  35  25.2 

24.31 

3    1  20.2 

4    7  12.59 

10.171 

23  35  57.5 

24.00 

4 

4  10  54.56 

9.415 

23  44    1.4 

18.73 

4     1  20.2 

4  11     7.11 

9.369 

23  44  26.2 

18.42 

5 

4  14  30.74 

8.597 

23  50  25.1 

13.27 

5    1  19.8 

4  14  42.14 

8.548 

23  50  42.6 

12.97 

6 

4  17  47.08 

7.762 

23  54  39.3 

7.94 

6    1  19.1 

4  17  57.28 

7.711 

23  54  49.6 

7.65 

7 

4  20  43.18 

6.911 

23  56  46.9 

.+  2.72 

7    1  18.1 

4  20  52.15 

6.859 

23  56  60.2 

+.2.44 

8 

4  23  18.71 

6.047 

23  56  50.7 

-  2.38 

8    1  16.7 

4  23  26.41 

5.994 

23  56  47.5 

-  2.64 

9 

4  25  33.37 

5.173 

23  54  53.6 

7.36 

9    1  15.0 

4  25  39.80 

5.121 

23  54  44.2 

7.60 

10 

4  27  26.97 

4.293 

23  50  58.3 

12.22 

10    1  12.9 

4  27  32.16 

4.242 

23  50  43.2 

12.44 

11 

4  28  59.41 

3.410 

23  45    7.8 

16.96 

11     1  10.5 

4  29    3.39 

3.361 

23  44  47.8 

17.16 

V2 

4  30  10.65 

2.529 

23  37  25.3 

21.56 

12    1    7.7 

4  30  13.49 

2.483 

23  37    0.9 

21.73 

13 

4  31     0.87 

1.658 

23  27  54.0 

26.02 

13    1     4.6 

4  31    2.63 

1.615 

23  27  25.9 

26.16 

14 

4  31  30-35 

+  0,801 

23  16  37.7 

30.31 

14     1     1.2 

4  31  31.14 

+  0.763 

23  16    6.7 

30.41 

15 

4  31  39.50 

-  0.034 

23    3  40.6 

34.42 

15    0  57.4 

4  31  39.45 

-  0.066 

23    3    7.6 

34.48 

16 

4  31  28.97 

0.838 

22  49    7.4 

38.31 

16    0  53.3 

4  31  28i22 

0.864 

22  48  33.3 

38.34 

17 

4  30  59.57 

1.604 

22  33    3.8 

41.95 

17    0  48.8 

4  30  58.26 

1.624 

22  32  29.7 

41.93 

18 

4  30  12.34 

2.322 

22  15  36.4 

45.29 

18    0  44.1 

4  30  10.62 

2.336 

22  15    3.1 

46.24 

19 

4  29    8.55 

2.984 

21  56  52.7 

48.30 

19    0  39.1 

4  29    6.59 

2.991 

21  56  21i2 

48ii0 

20 

4  27  49.65 

3.580 

21  37    1.3 

50.92 

20    0  33.9 

4  27  47.63 

3.580 

21  36  32.5 

50.79 

21 

4  26  17.28 

4.103 

21  16  12.2 

53.10 

21    0  28.4 

4  26  15.34 

4.097 

21  15  47.1 

62S4 

22 

4  24  33.36 

4.548 

20  54  36.5 

54.79 

22    0  22.7 

4  24  31.64 

4.531 

20  54  15.7 

64.60 

23 

4  22  39.91 

4.895 

20  32  26.5 

55.95 

23    0  16.9 

4  22  38.53 

4.879 

20  32  10.7 

55.73 

24 

4  20  39.14 

5.153 

20    9  55.6 

56.53 

24    0  11.0 

4  20  38.19 

5.133 

20    9  45.2 

66.30 

25 

4  18  33.31 

5.316 

19  47  18.0 

56.50 

25    0    5.0 

4  18  32.87 

5.294 

19  47  13.3 

66.26 

25  23  58.9 

4  16  24.84 

5.358 

19  24  49.3 

55.64 

26 

4  16  24.74 

5.381 

19  24  48.3 

55.87 

26  23  52.9 

4  14  16.43 

6.327 

19    2  47.8 

54.38 

27 

4  14  15.79 

5.349 

19    2  41.3 

54.60 

27  23  46.9 

4  12    9.89 

5.202 

18  41  23.8 

52.52 

28 

4  12    8.74 

5.222 

18  41  12.2 

52.72 

28  23  40.9 

4  10    7.45 

4.987 

18  20  51.4 

50.07 

29 

4  10    5.85 

5.004 

18  20  35.4 

50.24 

29  23  35.0 

4    8  11.18 

4.689 

18    1  24.7 

47.08 

30 

4    8    9.22 

4.702 

18    1    5.0 

47.21 

30  23  29.3 

4    6  23.01 

4.312 

17  43  15.8 

43.59 

31 

4    6  20.80 

4.320 

17  42  53.4 

43.68 

31  23  23.7 

4    4  44.75 

3.867 

17  26  36.2 

39.65 

June  1 

4    4  42.41 

3.869 

17  26  12.2 

39.69 

1  23  18.3 

4    3  17.91 

3.360 

17  11  35.7 

35.33 

2 

4    3  15.58 

3.357 

17  11  11.2 

35.33 

2  23  13.2 

4    2    3.91 

2.800 

16  58  22.9 

30.71 

3 

4    2    1.72 

2.791 

16  57  58.9 

30.66 

3  23    8.3 

4     1    3.88 

2.195 

16  47    3.8 

25.84 

4 

4    1     1.99 

2.180 

16  46  41.5 

25.75 

4  23    3.6 

4    0  18.82 

1.554 

16  37  43.8 

20.80 

5 

4    0  17.37 

1.533 

16  37  24.3 

20.67 

5  22  59.2 

3  59  49.53 

0.883 

16  30  26.1 

16.65 

6 

3  59  48.65 

0.857 

16  30  10.3 

15.48 

6  22  55.0 

3  59  36.63 

-  0.189 

16  25  12.5 

10.49 

7 

3  59  36.44 

-  0.157 

16  25    1.3 

10.28 

7  22  51.1 

3  59  40.60 

+  0i>22 

16  22    3.1 

5.30 

8 

3  59  41.22 

+  0.558 

16  21  57.2 

-  5.07 

8  22  47.6 

4    0     1.76 

1.243 

16  20  57.5 

-  0.19 

9 

4    0    3.29 

1.283 

16  20  57.4 

+  0.06 

9  22  44.3 

4    0  40.33 

1.973 

16  21  53.0 

+  4.80 

10 

4    0  42.86 

2.016 

16  21  59.2 

5.07 

10  22  4U 

4    1  36.48 

2.706 

16  24  46.8 

9.66 

11 

4    1  40.07 

2.752 

16  24  59.6 

9.94 

11  22  38.6 

4    2  50.23 

3.440 

16  29  35.1 

14.35 

12 

4    2  54.94 

3.488 

16  29  54.8 

14.63 

12  22  36.2 

4    4  21.59 

4.173 

16  36  13.7 

18.83 

13 

4    4  27.46 

4.222 

16  36  40.2 

19.11 

13  22  34.0 

4    6  10.52 

4.904 

16  44  36.9 

23.06 

14 

4    6  17.59 

4.954 

16  45  10.1 

23.34 

14  22  32.2 

4    8  16.95 

5.631 

16  54  38.7 

27.06 

15 

4    8  25.23 

5.682 

16  55  18.5 

27.32 

15  22  30.7 

4  10  40.78 

6.354 

17    6  13.5 

30.80 

16 

4  10  50.28 

6.405 

17    6  59.5 

31.05 

16  22  29.4 

4  13  21.90 

7.073 

17  19  14.5 

34.25, 

17 

4  13  32.63 

7.124 

17  20    6.5 

34.48 

17  22  28.4 

4  16  20.27 

7.790 

17  33  35.1 

37.42! 

18 

4  16  32.21 

7.840 

17  34  32.4 

37.63 

18  22  27.7 

4  19  35.79 

8.503 

17  49    8.3 

40.30 

19 

4  19  48.91 

8.551 

17  50  10.5 

'   40.49 

19  22  27.3 

4  23    8.38 

9.213 

18    5  47.1 

42iJ7 

20 

4  23  22.65 

djum 

18    6  53.4 

43.03 

20  22  27.2 

4  26  57.98 

9.921 

18  23  23.4 

45.11 

21 

4  27  13.36 

9.966 

18  24  33.2 

45.24 

21  22  27.4 

4  31    4.67 

10.629 

18  41  49.6 

47.02 

22 

4  31  21.02 

10.672 

18  43    2.2 

47.12 

22  22  27.9 

4  35  28.15 

11.337 

19    0  57.8 

48.60 

23 

4  35  45.60 

11.377 

19    2  12.5 

48.67 

23  22  28.7 

4  40    8.73 

12.045 

19  20  39.7 

49.83 

24 

4  40  27.11 

12.082 

19  21  55.6 

49.86 

24  22  29.7 

4  45    6.30 

12.753 

19  40  46.5 

50.69 

25 

4  45  25.53 

12.787 

19  42    2.9 

50.69 

25  22  30.9 

4  50  20.88 

13.463 

20    1     9.7 

51.17 

26 

4  50  40.88 

13.493 

20    2  25.6 

51.14 

26  22  32.4 

4  55  52.50 

14.173 

20  21  39.6 

51.26 

27 

4  56  13.18 

14.199 

20  22  54.3 

51.19 

27  22  34.3 

5     1  41.18 

14.884 

20  42    6.8 

50.94 

28 

5    2    2.43 

14.905 

20  43  19.4 

50.83 

28  22  36.5 

5    7  46.91 

15.593 

21    2  21.0 

50.17 

29 

5    8    8.61 

15.609 

21     3  30.6 

50.03 

29  22  38  9 

5  14    9.64 

16.301 

21  22  11.3 

48.96 

30 

5  14  31.66 

16.311 

21  23  17.3 

48.79 

30  22  41.6 

5  20  49.30 

17.003 

21  41  27i2 

47.29 

31 

5  21  11.49 

+17.007 

+21  42  28.8 

+4709 

31  22  44.6 

5  27  45.73 

+17.698 

+21  59  57.3 

+45.12 
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1 

Bate. 
1877. 

FOK  WASHINGTON  MEAN  NOON. 

FOB  MKBTBTAN  TBANSIT. 

Apparent 

Bight 
AscenaioD. 

Difltfor 

IhOOT. 

Apparent 
DeSlixiatioii. 

Biff,  for 
Ihoor. 

Mean  Time 
of  Transit 

Apparent 

lUght 
Aecension. 

Diff.for 
Ih.  of 
Long. 

Apparent 
DeollnaUon. 

Dittfor 

1  hour of 

Long. 

h    m     B 

9 

+2\  4i  28.8 

// 

d 

h    m 

h    m     e 

8 

Off 

1/ 

JdIj  1 

5  21  11.49 

+17.007 

+  47.09 

1 

22  44.6 

5  27  45.73 

+17.698 

+21  59  57.3 

+  45.12 

2 

5  28    7.93 

17.695 

22    0  53.8 

44.90 

2  22  47.9 

5  34  58.67 

18.379 

22  17  29.3 

42.47 

3 

5  35  20.73 

18.369 

22  18  20.1 

42.22 

3  22  51.4 

5  42  27.76 

19.043 

22  33  51.4 

39.29 

4 

5  42  49.49 

19.025 

22  34  36.1 

39.03 

4  22  55.2 

5  50  12.51 

19.683 

22  48  51.3 

35.60 

5 

5  50  33.72 

19.657 

22  49  29.5 

35.33 

5  22  59.2 

6  68  12.30 

20.294 

23    2  16.6 

31.42 

6 

5  58  32.80 

20.260 

23    2  48.2 

31.14 

6  23    3.5 

6    6  26.28 

20.866 

23  13  55.3 

26,72 

7 

6    6  45.88 

20.824 

23  14  20.3 

26.45 

7  23    8.0 

6  14  53.50 

21.394 

23  23  35.7 

21 .55 

8 

6  15  11.98 

21.343 

23  23  54.2 

21.29 

8  23  12.7 

6  23  32.78 

21.870 

23  31     6.3 

15.93 

9 

6  23  49.95 

21.812 

23  31  18.8 

15.69 

9  23  17.6 

6  32  22.77 

22.285 

23  36  17.4 

9.93 

10 

6  32  38.46 

22.220 

23  36  24.4 

9.71 

10  23  22.6 

6  41  21.96 

22.636 

23  39    0.1 

+    3.58 

11 

6  41  36.01 

22.564 

23  39    2.3 

•1.    3.40 

11 

23  27.8 

6  50  28.70 

22.914 

23  39    7.2 

-    3.03 

12 

6  50  40.96 

22.836 

23  39    5.6 

-    3.17 

12  23  33.0 

6  59  41.23 

23.117 

23  36  33.3 

9.83 

13 

6  59  51.58 

23.036 

23  36  28.8 

9.92 

13  23  38.3 

7    8  57.73 

23.245 

23  31  14.7 

16.73 

14 

7    9    6.09 

23.161 

23  31     8.6 

16.77 

14 

23  43.7 

7  18  16.40 

23.297 

23  23    9.9 

23.66 

15 

7  18  22.7) 

23.211 

23  23    3.5 

23.65 

15  23  49.1 

7  27  35.42 

23.274 

23  12  19.6 

30.52 

16 

7  27  39.65 

23.188 

23  12  14.0 

30.46 

16  23  54.4 

7  36  53.04 

23.182 

22  58  45.9 

3755 

17 

7  36  C5.20 

23.096 

22  58  42.4 

37.14 

17  23  59.7 

7  46    7.66 

23.026 

22  42  33.1 

43.77 

18 

7  46    7.78 

22M2 

22  42  32.9 

43.61 

19 

7  55  15.96 

22.731 

22  23  50.9 

49.83 

19 

0    4.9 

7  55  17.82 

22.812 

22  23  46.8 

50.03 

20 

8    4  18.47 

22.472 

22    2  43.2 

65.76 

20 

0  10.0 

8    4  22J33 

22.549 

22    2  33.9 

55i)9 

21 

8  13  14.20 

22.168 

21  39  17.3 
21  13  41.8 

61.34 

21 

0  15.0 

8  13  19.75 

22.240 

21  39    1.9 

61.61 

22 

8  22    2J^ 

21.830 

66.56 

22 

0  19.9 

8  22    9.46 

21 .898 

21  13  19.7 

66.85 

23 

8  30  41.80 

21.464 

20  46    5.4 

71.41 

23 

0  24.6 

8  30  50.59 

21.527 

20  45  36.1 

71.72 

24 

8  39  12.33 

21 .077 

20  16  37.1 

75.89 

24 

0  29.2 

8  39  22.59 

21.135 

20  16    0.2 

76.21 

25 

8  47  33.37 

20.675 

19  45  25.8 

79.99 

25 

0  33.6 

8  47  44.96 

20.728 

19  44  41.0 

80.32 

26 

8  55  44.63 

20.262 

19  12  40.5 

83.73 

26 

0  37.9 

8  55  57.43 

20.310 

19  11  47.7 

84.06 

27 

9    3  45.91 

19844 

18  38  29.7 

87.11 

27 

0  42.0 

9    3  59.80 

19.887 

18  37  28.8 

87.44 

28 

9  11  37.13 

19.424 

18    3    2.0 

90.15 

28 

0  45.9 

9  11  51.98 

19.462 

18    1  53.1 

90.48 

29 

9  19  18.28 

19.005 

17  26  25.1 

92.87 

29 

0  49.6 

9  19  33.99 

19.039 

17  25    8.3 

93.19 

30 

9  26  49.43 

18.591 

16  48  46.6 

95.29 

30 

0  53.2 

9  27    5.90 

18.621 

16  47  22.1 

95.60 

31 

9  34  10.71 

18.183 

16  10  13.5 

97.42 

31 

0  56.6 

9  34  27.86 

18J^9 

16    8  41.6 

97.72 

Aug.  1 

9  41  22.27 

17.782 

15  30  52.7 

99.27 

1 

0  59.9 

9  41  40.00 

17.805 

15  29  13.7 

99.56 

2 

9  48  24.30 

17.389 

14  50  50.4 

100.88 

2 

1     3.0 

9  48  42.53 

17.408 

14  49    4.6 

101.16 

3 

9  55  17.02 

17.006 

14  10  12i2 

102.26 

3 

1     5.9 

9  55  35.68 

17.022 

14    8  19.9 

102.52 

4 

10    2    0.65 

16.632 

13  29    3.8 

103.41 

4 

1    8.7 

10    2  19.67 

16.646 

13  27    5.5 

103.65 

5 

10    8  35.43 

16.268 

12  47  30.3 

104.36 

5 

1  11.3 

10    8  54.76 

16.280 

12  45  26.3 

104.59 

6 

10  15    1.60 

15.914 

12    5  36.2 

105.11 

6 

1  13.8 

10  15  21.17 

15.923 

12    3  26.9 

105.32 

7 

10  21  19.39 

15.570 

11  23  26.5 

105.68 

7 

1  16.2 

10  21  39.14 

15.577 

11  21  12.3 

105.87 

8 

10  27  29.03 

15.235 

10  41     5.1 

106.08 

8 

1  18.4 

10  27  48.92 

15.240 

10  38  46.5 

106.26 

9 

10  33  30.73 

14.908 

9  58  36.0 

106.32 

9 

1  20.4 

10  33  50.71 

14.911 

9  56  13.4 

106.48 

10 

10  39  24.71 

14.592 

9  16    3.0 

106.41 

10 

1  22.4 

10  39  44.74 

14.593 

9  13  36.9 

106.55 

11 

10  45  11.18 

14.282 

8  33  29.6 

106.35 

11 

1  24J2 

10  45  31.21 

14.282 

8  31     0.3 

106.47 

12 

10  50  50.28 

13.978 

7  50  69.2 

106.16 

12 

1  25.9 

10  51  10.29 

13.976 

7  48  27.1 

106.27 

13 

10  56  22.18 

13.682 

7    8  35.0 

105.83 

13 

1  27.5 

10  56  42.13 

13.679 

7    6    0.6 

105.92 

14 

11    1  47.04 

13.391 

6  26  20.3 

105.38 

14 

1  29.0 

11    2    6.89 

13.386 

6  23  44.0 

105.45 

15 

11    7    4.98 

13.104 

5  44  18.0 

104.80 

15 

1  30.3 

11     7  24.69 

13.098 

5  41  40.2 

104.85 

16 

11  12  16.07 

12.821 

5    2  31.0 

104.10 

16 

1  31.6 

11  12  35.62 

12.814 

4  59  52.1 

104.13 

17 

11  17  20.42 

12.541 

4  21     2.4 

103.27 

17 

1  32.7 

11  17  39.78 

12.533 

4  18  22.9 

103.29 

18 

11  22  18.06 

12.262 

3  39  55.0 

102.33 

18 

1  33.7 

11  22  37.20 

12.252 

3  37  15.3 

102.33 

19 

11  27    9.01 

11.984 

2  59  11.5 

101.27 

19 

1  34.6 

1 1  27  27.90 

11.973 

2  56  32.0 

101.26 

20 

11  31  53.28 

11.705 

2  18  54.9 

100.09 

20 

1  35.4 

11  32  11.88 

11.692 

2  16  15.9 

100.06 

21 

11  36  30.86 

11.426 

1  39    8.1 

98.79 

21 

1  36.1 

11  36  49.14 

11.412 

1  36  30.0 

98.74 

22 

11  41     1.68 

11.142 

0  59  53.8 

97.37 

22 

1  36.7 

11  41  19.61 

11.127 

0  57  17.1 

97.30 

23 

11  45  25.64 

10.854 

+  0  21  15.4 

95.82 

23 

1  37.1 

11  45  43.18 

10.837 

+  0  18  40.5 

95.74 

24 

11  49  42.62 

10.560 

-  0  16  44.2 

94.12 

24 

1  37.4 

U  49  59.74 

10.542 

-  0  19  16.9 

94.02 

25 

11  53  52.46 

10.258 

0  54    1.5 

92.29 

25 

1  37.6 

11  54    9.13 

10.238 

0  56  31.6 

92.17 

26 

11  57  54.94 

9.948 

1  30  33.1 

90.31 

26 

1  37.7 

11  58  11.12 

9.927 

1  33    0.1 

90.17 

27 

12    1  49.85 

9.626 

2    6  15.6 

88.19 

27 

1  37.7 

12    2    5.50 

9.603 

2    8  39.1 

88.03 

28 

12    5  36.89 

9.291 

2  41     5.0 

85.90 

28 

1  37.5 

12    5  51.96 

9.266 

2  43  24.4 

85.72 

29 

12    9  15.71 

8.941 

3  14  57.2 

83.42 

29 

1  37.2 

12    9  30.17 

8.915 

3  17  12.2 

83.23 

30 

12  12  45.92 

8.574 

3  47  47.7 

80.75 

30 

1  36.8 

12  12  59.73 

8.546 

3  49  57.7 

80.54 

31 

12  16    7.09 

+  8.187 

-  4  19  31.7 

-  77.88 

31 

1  36.2 

12  16  20.19 

+  8.157 

-  4  21  36.3 

-  77.651 
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DAto. 
1877. 

FOB  WA8U1N6T0K  MEAN  KOON. 

« 

FOB  HSBIDIAN  TBANBIT. 

« 

Apparent 
ABoeiiflion. 

Diftfor 

IhOQT. 

AppArent 
DeouDfttlon. 

DiiZlfor 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 
Asoenaion. 

Difllfor 
lh.of 
Long. 

ApparcDt 
Deolbation. 

Dlir.for 
1  hour  of 

Sept.  1 

h    m     s 
12  19  18.71 

s 
+  7.777 

-fsd    i9 

-  74!77 

d     h    m 
1     1  35.4 

h    m     ■ 
12  19  31.06 

+  7*744 

-  1  52    ^'.6 

-  74.51 

2 

12  22  20.20 

7.342 

5  19  18.8 

71.42 

2     1  34.4 

12  22  31.74 

7.307 

5  21  11.1 

71.14 

3 

12  25  10.93 

6.880 

5  47  10.0 

67.80 

3    1  33.4 

12  25  21.62 

6.843 

5  48  55.3 

67.50 

4 

12  27  50.18 

6.387 

6  13  30.8 

63.88 

4    1  32.1 

12  27  59.96 

6.348 

6  15    8.6 

63.56 

5 

12  3a  17.22 

5.860 

6  38  13.8 

59.65 

5    1  30.6 

12  30  26.03 

5.819 

6  39  43.6 

59.31 

6 

12  32  31.16 

5.295 

7     1  10.9 

55.05 

6    1  28.9 

12  32  38.97 

5.252 

7    2  32.'i 

54.69 

7 

12  34  31.08 

4.691 

7  22  13.1 

50.07 

7    1  26.9 

12  34  37.84 

4.647 

7  23  25.4 

49.69 

8 

12  36  15.99 

4.045 

7  41  11.0 

44.68 

8    1  24.7 

12  36  21.67 

3.999 

7  42  13.9 

44J28 

9 

12  37  44.87 

3.354 

7  57  53.8 

38.82 

9    1  22.2 

12  37  49.43 

3.307 

7  58  46.8 

38.40 

10 

12  38  56.59 

2.615 

8  12  10.3 

32.47 

10    1  19.4 

12  39    0.02 

2.568 

8  12  53.1 

32.04 

11 

12  39  50.01 

1.829 

8  23  48.3 

25.60 

11     1  16.4 

12  39  52.31 

1.782 

8  24  20.7 

25.17 

12 

12  40  24.00 

0.995 

8  32  34.9 

18.18 

12    1  13.0 

12  40  25.18 

0.949 

8  32  56.8 

17.75 

13 

12  40  37.41 

+  0.115 

8  38  16.4 

10.18 

13    1    9.3 

12  40  37.52 

4-  0.072 

8  38  27.9 

9.76 

14 

12  40  29.20 

-  0.807 

8  40  38.9 

-    1.60 

14    1    5.2 

12  40  28.30 

-  0.847 

8  40  40.4 

-    1.20 

15 

12  39  58.44 

1.763 

8  39  28.4 

♦    7.57 

15    1    0.7 

12  39  56.64 

1.798 

8  39  20.5 

+    7.94 

16 

12  39    4.38 

2.746 

8  34  31.2 

17.28 

16    0  55.9 

12  39    1.80 

2.775 

8  34  14.9 

17.60 

17 

12  37  46.56 

3.741 

8  25  35.1 

2T.46 

17    0  50.7 

12  37  43.39 

3.762 

8  25  11.7 

27.72 

18 

12  36    4.88 

4.731 

8  12  30.0 

38.02 

18    0  45.0 

12  36    1.32 

4.742 

8  12    1.4 

38.20 

19 

12  33  59.72 

5.693 

7  55    8.3 

48.81 

19    0  39.0 

12  33  56.01 

5.694 

7  54  36.5 

48.89 

80 

12  31  32.06 

6.601 

7  33  27.3 

59.59 

20    0  32.6 

12  31  28.46 

6.591 

7  32  54.8 

59.56 

21 

12  28  43.53 

7.427 

7    7  30.0 

70.11 

21     0  25.9 

12  28  40.33 

7.405 

7    6  59.7 

69.96 

22 

12  25  36.51 

8.136 

6  37  26.6 

80.05 

22    0  18.9 

12  2^  33.95 

8.104 

6  37    1.4 

79.78 

S3 

12  22  14i22 

8.694 

6    3  35.3 

89.03 

23    0  11.6 

12  29  12.54 

8.654 

6    3  18.1 

88.64 

24 

12  18  40.66 

9.069 

6  26  23.7 

96.68 

24    0    4.1 

12  18  40.04 

9.023 

5  26  17.1 

96J20 

* 

24  23  56.5 

12  15    1.13 

9.184 

4  46  34.5 

102.04 

25 

12  15    0.60 

9.232 

4  46  28.6 

102.59 

25  23  48.9 

12  11  21.08 

9.115 

4    4  55.3 

105.88 

26 

12  11  19.39 

9.161 

4    4  35.7 

106.45 

26  23  41.4 

12    7  45.58 

8.804 

3  22  11.1 

107.42 

27 

12    7  42.85 

8.843 

3  21  37.7 

107.97 

27  23  34.1 

12    4  20.49 

8.249 

2  39  18.9 

106.53 

28 

12    4  16.91 

8.277 

2  38  32.7 

107.02 

28  23  27.0 

12    1  11.56 

7.458 

1  57  17.7 

103.17 

29 

12    1    7.45 

7.472 

1  56  20.8 

103.55 

29  23  20.3 

11  58  24.28 

6.451 

1  17    5.9 

97.43 

30 

11  58  20.00 

6.449 

1  16    1.4 

97.67 

30  23  14.0 

11  56    3.41 

5i259 

0  39  38.5 

89.52 

Oct.   1 

11  55  59.38 

5.240 

0  38  30.0 

89.60 

1  23    8.3 

11  54  13.05 

3.916 

-05  44.1 

79.71 

2 

11  54    9.69 

3.880 

-  0    4  35.7 

79.63 

2  23    3.1 

11  52  56.34 

2.461 

4-  0  23  56.0 

68.39 

3 

11  56  54.03 

2.410 

+  0  25    0.4 

68.15 

3  22  58.5 

11  52  15.45 

-0.938 

0  48  49.5 

55.95 

4 

11  52  14.52 

-  0.875 

0  49  46.8 

55.57 

4  22  54.5 

11  52  11.53 

+  0.614 

1     8  35.3 

42.76 

5 

11  52  12.25 

4.  0.686 

1    9  21.8 

42.26 

5  22  51.1 

11  52  44.83 

2.157 

1  22  59.3 

29.22 

6 

11  52  47.36 

2.235 

1  29  32.6 

28.6^ 

6  92  48.3 

11  53  54.75 

3.661 

1  31  56.9 

15j60 

7 

11  53  59.18 

3.740 

1  32  15.2 

14.96 

7  22  46.1 

11  56  39.98 

5.096 

1  35  30.6 

4^    2J86 

8 

11  55  46.31 

5.174 

1  35  33.0 

f    1.59 

8  22  44.5 

11  57  58.63 

6.442 

1  33  49.6 

-  10JS8 

9 

11  58    6.79 

6.516 

1  33  35.8 

-  11.25 

9  22  43.4 

12    0  48.41 

7.687 

1  27    8.0 

22.76 

10 

12    0  58.27 

7.754 

1  26  38.4 

23.40 

10  22  42.8 

12    4    6.69 

8.819 

1  15  43.6 

34.12 

11 

12    4  18.08 

8.878 

1  14  59.3 

34.71 

11  22  42.6 

12    7  50.75 

9.834 

0  59  57.6 

44.57 

12 

12    8    3.47 

9.886 

0  58  59.7 

45.10 

12  22  42.7 

12  11  57.78 

10.733 

0  40  12.3 

54.04 

13 

12  12  11.62 

10775 

0  39    2.4 

54.51 

13  22  43.2 

12  16  25.06 

11.521 

f  0  16  51.2 

62.55 

14 

12  16  39.81 

11.555 

+  0  15  31.0 

62.94 

14  22  44.0 

12  21     9.96 

12.204 

-09  42.0 

70.07 

15 

12  21  25.42 

12.229 

-  0  11  10.9 

70.39 

15  22  45.1 

12  26  10.05 

12.788 

0  39    4.6 

76.66 

16 

12  26  26.02 

12.805 

0  40  40.4 

76.91 

16  22  46.4 

12  31  23.05 

13.284 

1  10  54.2 

62.33 

17 

12  31  39.38 

13.294 

1  12  35.3 

82.52 

17  22  47.8 

12  36  47.02 

13.701 

1  44  49.9 

87.17 

18 

12  37    3.50 

13.705 

1  46  34.8 

87.30 

18  22  49.4 

12  42  20.13 

14.048 

2  20  32.4 

91J24 

19 

12  42  36.65 

14.047 

2  22  19.7 

91.31 

19  22  51.2 

12  48    0.82 

14.335 

2  57  43.7 

94.60 

20 

12  48  17.27 

14.330 

2  59  32.1 

94.62 

20  22  53.0 

12  53  47.80 

14.571 

3  36    7.8 

97.31 

21 

12  54    4.06 

14.562 

3  37  56.3 

97.29 

21  22  54.9 

12  59  39.88 

14.762 

4  15  29.6 

99.43 

22 

12  59  55.88 

14.750 

4  17  17.4 

99.38 

22  22  56.9 

13    5  36.13 

14.919 

4  5&36.3 

101.04 

23 

13    5  51.80 

14.904 

4  57  22.5 

100.96 

23  22  59.0 

13  11  35.75 

15.046 

5  36  16.0 

102.20 

24 

13  11  51.04 

15.029 

5  37  59.9 

102.09 

24  23    1.1 

13  17  38.09 

15.147 

6  17  18.5 

102S4 

25 

13  17  .52.95 

15.129 

6  18  59.5 

102.81 

25  23    3.2 

13  23  42.60 

15.228 

6  58  34.3 

103.33 

26 

13  23  57.00 

15.208 

7    0  12.0 

103.18 

26  23    5.3 

13  29  48.88 

15.293 

7  39  55.5 

103.39 

27 

13  30    2.79 

15.272 

7  41  29.5 

103.23 

27  23    7.5 

13  35  56.56 

15.347 

8  21  14.6 

103.171 

28 

13  36    9.97 

15.325 

8  22  44.7 

103.00 

28  23    9.7 

13  42    5.44 

15.390 

9    2  25.5 

102.70 1 

29 

13  42  18.32 

15.368 

9    3  51.4 

102.52 

29  23  11.9 

13  48  15.27 

15.428 

9  43  22.4 

102.00 

30 

13  48  27.61 

15.405 

9  44  44.0 

101  82 

30  23  14.1 

13  54  25.93 

15.461 

10  24    0.3 

101.12 

31 

13  54  37.73 

15.438 

10  25  17.4 

100.93 

31  23  16.4 

14    0  37.35 

15.490 

11     4  14.9 

100.07 " 

32 

14    0  48.59 

+15.467 

-11     5  27.5 

-  99.88 

32  23  18.6 

14    6  49.45 

4-15.518 

-11  44    2.4 

-  98.86 
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Date. 
1877. 

FOB  WASHINaXOy  MBAK  NOON. 

FOR  M^BIDIAN  TRANSIT. 

Apparent 

Kight 
Ascension. 

Biff,  for 
Ihour. 

Apparent 
Declination. 

Diff.for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

iBght 
Ascension. 

DiflCfor 
1  h.of 
Long. 

Apparent 
Deounatiou. 

Diff.for 

1  hoar of 

Long. 

h    m     8 

s 

-if    i  27.5 

// 

d 

h    m 

h    m     s 

8 

0        /        // 

// 

Nov.  1 

14     0  48.59 

+15.467 

-99.88 

1  23  18.6 

14    6  49.45 

+15.518 

-11  44    2.4 

-98.86 

2 

14    7    0.13 

15.494 

11  45  10.4 

98.67 

2  23  20.9 

14  13    2.18 

15.544 

12  23  19.1 

97.51 

3 

14  13  12J39 

15.520 

12  24  22.5 

97.32 

3  23  2:).2 

14  19  15.57 

15.572 

13    2    1.7 

96.03 

4 

14  19  25.11 

15.548 

13    3    0.5 

95.84 

4  23  25.5 

14  25  29.64 

15.602 

13  40    7.7 

94.45 

5 

14  25  38.60 

15.578 

13  41    2.0 

94.26 

5  23  27.8 

14  31  44.40 

15.630 

14  17  34.4 

92.76 

'           6 

14  31  52.78 

15.606 

14  18  24.2 

92.57 

6  23  30.1 

14  37  59.91 

15.662 

14  54  19.5 

90.98 

mi 
t 

14  38    7.71 

15.638 

14  55    4.8 

90.80 

7  23  32.4 

14  44  16.21 

15.697 

15  30  20.8 

89.11 

8 

14  44  23.42 

15.672 

15  31     1,7 

88.93 

8  23  34.8 

14  50  33.38 

15.734 

16    5  36.2 

87.16 

9 

14  50  39.99 

15.709 

16    6  12.8 

86.98 

9  23  37.1 

14  56  51.46 

15.774 

16  40    3.9 

85.14 

10 

14  56  57.47 

15.749 

16  40  36.3 

84.97 

10  23  39.4 

15    3  10.55 

15.817 

17  13  42.2 

83.05 

11 

15    3  15.95 

15.792 

17  14  10.6 

82.88 

11  23  41.8 

15    9  30.70 

15.863 

17  46  29.4 

80.88 

18 

15    9  35.49 

15.837 

17  46  53.8 

80.72 

12  23  44.2 

15  15  61.98 

15.912 

18  18  24.0 

78.66 

13 

15  15  56.15 

]5J^ 

18  18  44.6 

78.50 

13  23  46.7 

15  22  14.48 

15.963 

18  49  24.4 

76.37 

14 

15  22  18.02 

15.937 

18  49  41.3 

76.22 

14  23  49.1 

15  28  38.23 

16.017 

19  19  29.0 

74.01 

15 

15  28  41.13 

15.990 

19  19  42.4 

73i37 

15  23  51.6 

15  35    3.31 

16.073 

19  48  36.6 

71.61 

16 

15  35    5.56 

16.046 

19  48  46.6 

71.47 

16  23  54.1 

15  41  29.77 

16.131 

20  16  45.6 

69.13 

17 

15  41  31.36 

16.104 

20  16  52.4 

69.00 

17  23  56.6 

15  47  57.67 

16.193 

20  43  54.5 

66.60 

18 

15  47  58.59 

16.165 

20  43  58.3 

66.48 

18  23  59.1 

15  54  27.04 

16.255 

21  10    2.2 

64.03 

19 

15  54  27.28 

16Jt27 

21  10    3.1 

63.91 

SO 

16    0  57.48 

16.290 

21  35    5.3 

61.27 

20 

0    1.7 

16    0  57.94 

16.319 

21  :}5    7.0 

61.38 

21 

16    7  29.21 

16.354 

21  59    3.4 

58.57 

21 

0    4.3 

16    7  30.38 

16.384 

21  59    7.6 

58.67 

22 

16  14    247 

16.418 

22  21  56.3 

55.82 

22 

0    6.9 

16  14    4.36 

16.448 

22  22    2.7 

55.91 

23 

16  20  37i» 

16.483 

22  43  42.4 

53.01 

23 

0    9.5 

16  20  39.90 

16.514 

22  43  50.8 

53.09 

24 

16  27  13.65 

16.547 

23    4  20.2 

50.14 

24 

0  12.2 

16  27  17.02 

16.578 

23    4  30.4 

50.21 

25 

16  33  51.54 

16.610 

23  23  48.4 

47J20 

25 

0  14.9 

16  33  55.67 

16.642 

23  24    0.1 

47.26 

26 

16  40  30.91 

16.671 

23  42    5.5 

44.22 

26 

0  17.6 

16  40  35.81 

16.703 

23  42  18.5 

44.25 

27 

16  47  11.73 

16.730 

23  59  10i3 

41.16 

27 

0  20.4 

16  47  17.41 

16.763 

23  59  24.2 

41.19 

28 

16  53  53.91 

16.785 

24  15    0.7 

38.05 

28 

0  23.1 

16  54    0.38 

16.818 

24  15  15.4 

38.07 

29 

17    0  37.39 

16.837 

24  iO  36.1 

34.88 

29 

0  25.9 

17    0  44.67 

16.871 

24  29  51.2 

34.89 

:•« 

17    7  22.05 

16.884 

24  42  54.6 

31.65 

30 

0  28.7 

17    7  30.14 

16.918 

24  43    9.8 

31.65 

Dec.  1 

17  14    7.76 

16.924 

24  54  54.8 

28.36 

1 

0  31.6 

17  14  16.66 

16.958 

24  55    9.7 

28.34 

2 

17  20  54.37 

16.958 

25    5  35.3 

25.01 

2 

0  34.4 

17  21    4.09 

16.992 

25    6  49.6 

24.98 

3 

17  27  41.70 

16.984 

25  14  54.7 

21.60 

3 

0  37.2 

17  27  5224 

17.018 

25  15    8.1 

21 .55 

4 

17  34  29.55 

17.002 

25  22  51.7 

18.14 

4 

0  40.1 

17  34  40.91 

17.036 

25  23    3.8 

18.08 

5 

17  41  17.69 

17.008 

25  29  25.0 

14.63 

5 

0  43.0 

17  41  29.86 

17.042 

25  29  35.5 

14.55 

6 

17  48    5.85 

17.002 

25  34  33.4 

11.06 

6 

0  45.8 

17  48  18.83 

17.035 

25  34  41.9 

10.97 

7 

17  54  53.71 

16.983 

25  38  15.5 

7.46 

7 

0  48.7 

17  55    7.49 

17.016 

25  38  21.6 

7.34 

8 

18    1  40.91 

16.948 

25  40  30.7 

3.80 

8 

0  51.6 

18    1  55.47 

16.980 

25  40  33.9 

-  3.68 

9 

18    8  27.06 

16.895 

25  41  17.8 

-  0.11 

9 

0  54.4 

18    8  42.37 

16.926 

25  41   17.8 

+  0.03 

10 

18  16  11.71 

16.822 

25  40  35.9 

+  3.61 

10 

0  67.2 

18  15  27.74 

16.851 

25  40  324 

3.76 

11 

18  21  54.35 

16.ri7 

25  38  24.5 

7.35 

11 

0  59.9 

18  22  11.06 

16.755 

25  38  17.1 

7.52 

12 

18  28  34.41 

16.607 

25  34  43.4 

11.09 

12 

1     2.7 

18  28  51.76 

16.632 

25  34  31.7 

11.27 

13 

18  35  11.24 

16.458 

25  29  32.3 

14.83 

13 

1    5.4 

18  35  29.17 

16.481 

25  29  16.1 

15.03 

14 

18  41  44.11 

16.276 

25  22  51.4 

18.67 

14 

1     8.0 

18  42    2.54 

16.295 

25  22  30.3 

18.78 

15 

18  48  12.18 

16.057 

25  14  41.3 

22^27 

15 

1  10.5 

18  48  31.03 

16.073 

25  14  15.0 

22.49 

16 

18  54  34.51 

15.797 

25    5    3.0 

25.91 

16 

1  12.9 

18  54  53.69 

15.8(29 

25    4  31.4 

26.13 

17 

19    0  50.06 

15.490 

24  53  58i2 

29.48 

17 

1  15.2 

19    1    9.47 

15.497 

24  53  21.1 

29.71 

18 

19    6  57.60 

15.130 

24  41  28.9 

32.95 

18 

1  17.4 

19    7  17.11 

15.131 

24  40  46.3 

33.18 

19 

19  12  55.81 

14.710 

24  27  37.9 

36.28 

19 

1  19.4 

19  13  15.27 

14.705 

24  26  40.8 

36.51 

20 

19  18  43.14 

14^232 

24  12  28.9 

39.44 

20 

1  21.3 

19  19    2.39 

14.209 

24  11  35.4 

39.66 

21 

19  24  17.87 

13.658 

23  56    6.4 

42.39 

21 

1  22.9 

19  24  36.72 

13.637 

23  55    7.7 

42.60 

22 

19  29  38.06 

13.009 

23  38  36.3 

45.07 

22 

1  24.3 

19  29  56.30 

12.979 

23  37  32.9 

45.26 

93 

19  34  41.54 

12.264 

23  20    5.5 

47.44 

23 

1  25.4 

19  34  58.96 

12.225 

23  18  57.9 

47.60 

24 

19  39  25.90 

11.413 

23    0  42.2 

49.43 

24 

1  26.2 

19  39  42.25 

11.363 

22  59  31.1 

49.&6 

25 

19  43  48.43 

10.444 

22  40  36.2 

50.99 

25 

1  26.6 

19  44    3.46 

10.383 

22  39  22.6 

51.07 

26 

19  47  46.20 

9.348 

22  19  58.7 

52.04 

26 

1  26.6 

19  47  59.63 

9.276 

22  18  43.6 

58.08 

27 

19  51  16.05 

8.115 

21  59    2.8 

52.52 

27 

1  26.1 

19  51  27.64 

8.033 

21  57  47.4 

52.50 

28 

19  54  14.56 

6.737 

21  38    2.8 

52.37 

28 

I  25.1 

19  54  24.06 

6.646 

21  36  48.5 

52.29 

29 

19  56  38.25 

5.212 

21  17  14.6 

51.52 

29 

1  23.5 

19  56  45.44 

5.113 

21  16    2.9 

51.38 

30 

19  58  23.54 

3.538 

20  56  55.5 

49.95 

30 

1  21.3 

19  58  28.27 

3.434 

20  55  48.0 

49.75  - 

31 

19  59  27.00 

+  1.727 

20  37  23.2 

47.62 

31 

1  18.4 

19  59  29.18 

+  1.722 

20  36  21.1 

47.37  ; 

32 

19  59  45.51 

-  0.203 

-20  18  55.8 

■144.54 

32 

1  14.7 

19  59  45.20 

-  0.305 

-20  18    0.5 

+44.24 
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1877. 

FOB  WASHINGTON  MEAN  NOON. 

FOB  MERTDTAN  TBANSIT. 

1 

Apparent 

Bight 
ABcension. 

Difllfor 
Ihour. 

Apparent 
Declination. 

Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Bight 
Ascension. 

Difllfor 
lh.of 
Long. 

Apparent 
Declination. 

DfflT.for 

1  boor of  1 

Long. 

h    m      8 

a 

O        1         ti 

-3S4!86 

d      h    m 

h    m     8 

8 

O         /        /' 

it 

Jan.  0 

16  S3  18.44 

+13.017 

-20  34  22.0 

0  21  52.6 

16  38    3.63 

+13.066 

-20  46    6.6 

-31.67 

1 

16  38  31.35 

13.059 

20  47  13.4 

31.42 

1  21  53.9 

16  43  17.74 

13.104 

20  58  26.8 

30.10 

2 

16  43  45.27 

13.100 

20  59  29.9 

29.95 

2  21  55.2 

16  48  32.79 

13.143 

21  10  11.6 

28.60 

3 

16  49    0.12 

13.139 

21  11  10.9 

28.45 

3  21  56.5 

16  53  48.78 

13.181 

21  21  20.4 

27.09 

4 

16  54  15.90 

13.177 

21  22  15.9 

26iM 

4  21  57.8 

16  59    5.69 

13iil8 

21  31  52.3 

25.56 

5 

16  59  32.59 

13.213 

21  32  44.1 

25.41 

5  21  59.1 

17    4  23.46 

13.253 

21  41  47.1 

24.00 

6 

17    4  50.13 

13.248 

21  42  35.2 

23.85 

6  22    0.5 

17    9  42.03 

13.285 

21  51    4.2 

22.42 

7 

17  10    8.47 

13.280 

21  51  48.6 

22.27 

7  22    1.9 

17  15     1.38 

13.316 

21  59  4a2 

20.82 

8 

17  15  27.57 

13.311 

22    0  23.9 

20.67 

8  22    3.3 

17  20  21.46 

13.345 

22    7  43.5 

19J80 

9 

17  20  47.40 

13.340 

22    8  20.6 

19.05 

9  22    4.7 

17  25  42.21 

13.373 

22  15    4.9 

17.57 

10 

17  26    7.89 

13.367 

22  15  38.4 

17.42 

10  22    6.1 

17  31     3.58 

13.398 

22  21  46.7 

15-<>2 

11 

17  31  28.99 

13.392 

22  22  16.7 

15.77 

11  22    7.5 

17  36  25.53 

13.420 

^  27  48.8 

14.25 

12 

17  36  50.66 

13.413 

22  28  15.3 

14.11 

12  22    9.0 

17  41  47.98 

13.440 

22  33  10.7 

12.57 

13 

17  42  12.83 

13.434 

22  33  33.8 

12.43 

13  22  10.4 

17  47  10.90 

13.458 

22  37  52.3 

10.88 

14 

17  47  35.46 

13.452 

22  38  12.0 

10.74 

14  22  11.9 

17  42  34.22 

13.473 

22  41  53.0 

9.17 

15 

17  52  58.48 

13.467 

22  42    9.4 

9.04 

15  22  13.3 

17  57  57.89 

13.486 

22  45  12.8 

7.46 

16 

17  58  21.85 

13.480 

22  45  26.0 

7.33 

16  22  14.8 

18    3  21.84 

13.496 

22  47  51.4 

5.75 

17 

18    3  45.49 

13.490 

22  48    1.4 

5.62 

17  22  16.2 

18    8  46.01 

13.505 

22  49  48.8 

4.03 

18 

18    9    9.35 

13.498 

22  49  55.7 

3.90 

18  22  17.7 

18  14  10.35 

13.510 

22  51     4.7 

239 

19 

18  14  33.37 

13.503 

22  51     8.6 

2.17 

19  22  19.1 

18  19  34.79 

13.513 

22  51  39.1 

-0.56 

20 

18  19  57.49 

13.506 

22  51  40.0 

-  0.44 

20  22  20.6 

18  24  59.28 

13.514 

22  51  31.8 

+  1.17 

21 

18  25  21.65 

13.507 

22  51  29.8 

+  1.29 

21  22  22.0 

18  30  23.77 

13.512 

22  50  42.9 

2.JU 

22 

18  30  45.81 

13.505 

22  50  38.1 

3.02 

22  22  23.5 

18  35  48.18 

13.508 

22  49  12.2 

4.64 

23 

18  36    9.89 

13.501 

22  49    4.8 

4.75 

23  22  24.9 

18  41  12.48 

13.502 

22  46  598 

6.37^ 
8.11 

24 

18  41  33.85 

13.495 

22  46  49.8 

6.48 

24  22  26.4 

18  46  36.60 

13.493 

22  44    6.0 

25 

18  46  57.63 

13.486 

22  43  53.4 

8.21 

25  22  27.8 

18  52    0.48 

13.482 

22  40  30.8 

9.64 

26 

18  52  21.17 

13.475 

22  40  15.7 

9.94 

26  22  29.3 

18  57  24.08 

13.469 

22  :%  14.0 

11.56' 

27 

18  57  44.42 

13.462 

22  35  56.5 

11.66 

27  22  30.7 

19    2  47.34 

13.454 

22  31  16.0 

13.^1 

28 

19    3    7.33 

13.447 

22  30  56.2 

13.37 

28  22  32.2 

19    8  10.20 

13.436 

22  25  36.9 

14.9H 

29 

19    8  29.84 

13.429 

22  25  14.9 

15.07 

29  22  33.6 

19  13  32.62 

13.416 

22  19  16.7 

16.68 

30 

19  13  51.91 

13.409 

22  18  52.8 

16.77 

30  22  35.1 

19  18  54.53 

13.394 

22  12  16.1 

18.37. 

31 

19  19  13.46 

13.387 

22  11  50.1 

18.45 

31  22  36.5 

19  24  15.91 

13.371 

22    4  35.0 

20.06 

Feb.  1 

19  24  34.51 

13.364 

22    4    7.1 

20.13 

1  22  37.9 

19  29  36.69 

13.345 

21  56  13.7 

21.72 

2 

19  29  54.94 

13.338 

21  55  44.0 

21.79 

2  22  39.3 

19  34  56.84 

13.318 

21  47  12.6 

23.37 , 

3 

19  35  14.74 

13.311 

21  46  41.2 

23.44 

3  22  40.7 

19  40  16.29 

13.288 

21  37  32  0 

25.01 

4 

19  40  33.85 

13.281 

21  36  59.0 

25.07 

4  22  42.1 

19  45  35.01 

13.257 

21  27  12.3 

26.63 

5 

19  45  6S.23 

13.250 

21  26  37.8 

26.69 

5  22  43.4 

19  50  52.96 

13.224 

21  16  14.0 

28.23 

6 

19  51     9.84 

13.217 

21  15  38.0 

28J29 

6  22  44.7 

19  56  10.10 

13.189 

21    4  37.5 

29.82 

7 

19  56  26.64 

13.182 

21    4    0.1 

29.87 

7  22  46.0 

20    1  26.37 

13.153 

20  52  23.0 

31.39 

8 

20    1  42.58 

13.146 

20  51  44.3 

31.44 

8  22  47.3 

20    6  41.75 

13.115 

20  39  31.2 

32.93 

9 

20    6  57.63 

13.108 

20  38  51.3 

32.98 

9  22  48.6 

20  11  56.20 

13.076 

20  2Q    2.5 

34.46 

10 

20  12  11.75 

13.069 

20  25  21.5 

34.50 

10  22  49.9 

20  17    9.70 

13.035 

20  11  57.5 

35.96 

11 

20  17  24.92 

13.028 

20  11  15.5 

36.00 

11  22  51.1 

20  22  22.20 

12.993 

19  57  16.8 

37.43 

12 

20  22  37.10 

12.986 

19  56  33.9 

37.47 

12  22  52.4 

20  27  33.68 

12.949 

19  42    1.0 

38.89 

13 

20  27  48.26 

12.943 

19  41  17.2 

38.92 

13  22  53.6 

29  32  44.10 

12.905 

19  26  10.5 

40.32 

14 

20  32  58.37 

12.899 

19  25  25.9 

40.35 

14  22  54.8 

20  37  53.46 

12.860 

19    9  45.9 

41.72 

15 

20  38    7.42 

12.854 

19    9    0.6 

41.75 

15  22  56.0 

20  43    1.73 

12.815 

18  52  48.0 

43.10 

16 

20  43  15.38 

12.809 

18  52    2.1 

43.12 

16  22  57.2 

20  48    8.89 

12.769 

18  35  17.5 

44.45 

17 

20  48  22.24 

12.763 

18  34  31.0 

44.47 

17  22  58.4 

20  53  14.93 

12.722 

18  17  14.8 

45.77 

18 

20  53  27.99 

12.716 

18  16  27.8 

45.79 

18  22  59.6 

20  58  19.84 

12.675 

17  58  40.6 

47.06 

19 

20  58  32.61 

12.669 

17  57  53.2 

47.08 

19  23    0.7 

21     3  23.61 

12.628 

17  39  35.8 

48.34 

20 

21     3  36.10 

12.622 

17  38  48.0 

48.35 

20  23     1.8 

21     8  26.23 

12.580 

17  20    0.8 

49.58 

21 

21     8  38  44 

12.574 

17  19  12,7 

49.59 

21  23    2.8 

21  13  27.70 

12.533 

16  59  56.4 

50.79 

22 

21  13  39.64 

12.527 

16  59    8.0 

50.80 

22  23    3.9 

21  18  28.02 

12.484 

16  39  23.2 

51.97 

23 

21  18  39.69 

12.479 

16  38  34,6 

51.98 

23  23    4.9 

21  23  27.19 

12.436 

16  18  21.9 

53.13  j 

24 

21  23  38.60 

12.431 

16  17  33.1 

53.13 

24  23    5.9 

21  28  25.21 

12.389 

15  56  53.2 

54.26' 

25 

21  28  36.37 

12.384 

15  56    4.3 

54.26 

25  23    6.9 

21  33  22.11 

12.342 

15  34  57.9 

55.35 , 

26 

21  33  33.02 

12  337 

15  34    8.9 

55.35 

26  23    7.9 

21  38  17.88 

12.295 

15  12  36.5 

56.42 

27 

21  38  28.55 

12.290 

15  11  47.5 

56.42 

27  23    8.8 

21  43  12.53 

12.249 

14  49  49.9 

57.45 

28 

21  43  22.96 

12.244 

14  49    0.9 

57.45 

28  23    9.8 

21  48    6.07 

12.204 

14  26  38.7 

56.46. 

29 

21  48  16.27 

18.199 

14  25  49.8 

58.46 

29  23  10.7 

21  52  58.54 

12.158 

14    3    3.6 

59.45 

30 

21  53    8.52 

12.154 

14    2  14.8 

59.44 

30  23  11.6 

21  57  49.94 

12.114 

13  39    5.4 

60.40 

31 

21  57  59.70 

1+12.110 

-13  38  16.8 

460.39 

31  23  12.5 

22    2  40.28 

+12.071 

-13  14  44.7 

+61.32J 
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Date. 

,  1877. 

i 

FOR  WA8HINOT 

ON  M16AN  £1 

rOON. 

TTftTl  "MTCTtTnTAW  TRAVSTT. 

Apparent 
ABcenaion. 

Difllfor 
Ihonr. 

Apparent 
Deounation. 

Difr.for 
Ihonr. 

Mean  Tfane 
ofXnuBBit 

Apparent 

Right 
Aaoenaion. 

DifElfor 
lh.of 
Long. 

Apparent 
Decimation. 

Diff.for 

1  hour of 

Long. 

iMar.  1 

h    in      8 
21  48  16.27 

4-12.199 

-14  2^  4^'.8 

45^!46 

d     h    m 
1  23  10.7 

h    m     8 
21  52  58.54 

4-12J58 

-14    3    3.6 

469.45 

2 

21  53    8.52 

12.154 

14    2  14.8 

59.44 

2  23  11.6 

21  57  49.94 

12.114 

13  39    5.4 

60.40 

3 

21  5i7  59.70 

12.110 

13  38  16.8 

60.39 

3  23  12.5 

22    2  40.28 

12.071 

13  14  44.7 

61.32 

4 

22    2  49.83 

12.067 

13  13  56.3 

61.31 

4  23  13.4 

22    7  29.60 

12.029 

12  50    2.4 

62.21 

5 

22    7  38,94 

12.024 

12  49  14.2 

62.20 

5  23  14.3 

22  12  17.89 

11.987 

12  24  59.1 

63.06 

6 

22  12  27.03 

11.983 

12  24  11.1 

63.05 

6  23  15.2 

22  17    5.20 

11.946 

11  59  35.6 

63.89 

7 

22  17  14.14 

11.942 

11  58  47.8 

63.88 

7  23  16.0 

22  21  51.54 

11.906 

11  33  52.7 

64.68 

8 

22  22    0Ji28 

11.902 

11  33    5.0 

64.67 

8  23  16.8 

22  26  36.94 

11.868 

11     7  50.8 

65.45 

9 

22  26  45.49 

11.864 

11     7    3.5 

65.44 

9  23  17.6 

22  31  21.41 

11.830 

10  41  30.9 

66.20 

10 

26  31  29.77 

11.826 

10  40  44.1 

66.18 

10  23  18.4 

22  36    4.98 

11.794 

10  14  53.8 

66.90 

11 

22  36  13.16 

11.790 

10  14    7.4 

66.88 

11  23  19.1 

22  40  47.68 

11.757 

9  48    0.2 

67.57 

12 

22  40  55.69 

11.754 

9  47  14i2 

67.55 

12  23  19.9 

22  45  29.54 

11.723 

9  20  50.8 

68.21 

13 

22  45  37.38 

11.720 

9  20    6.2 

68.19 

13  23  20.6 

22  50  10.59 

11,690 

8  53  26.6 

68.81 

14 

22  50  18.26 

11.687 

8  52  41.4 

68.79 

14  23  21.3 

22  54  50.85 

11.658 

8  25  48.1 

69.39 

15 

22  54  58.36 

11.655 

8  25    3.4 

69.37 

15  23  22.0 

22  59  30.36 

11.627 

7  57  56.0 

69.93 

16 

22  59  37.71 

11.624 

7  57  11.8 

69.91 

16  23  22.7 

23    «    9.15 

11.598 

7  29  51.2 

70.45 

17 

23    4  16.35 

11.595 

7  29    7.5 

70.43 

17  23  23.4 

23    8  47.25 

11.570 

7    1  34.4 

70.93 

18 

23    8  54.30 

11.567 

7    0  61.2 

70.91 

18  23  24.1 

23  13  24.70 

11.544 

6  33    6.3 

71.39 

19 

23  13  31.60 

11.541 

6  32  23.6 

71.37 

19  23  24.8 

23  18     1.52 

11. .519 

6    4  27.7 

71.81 

20 

23  18    8.28 

11.516 

6    3  45.6 

71.79 

20  23  25.5 

23  22  37.76 

11.496 

5  35  39.4 

72.20 

21 

23  22  44.38 

11.493 

5  34  57.8 

72.18 

21  23  26.1 

23  27  13,46 

11.474 

5    6  41.9 

72.56 

22 

23  27  19.94 

11.471 

5    6    0.9 

72.54 

22  23  26.8 

23  31  48.64 

11.454 

4  37  36.1 

72.90 

23 

23  31  54.99 

11.451 

4  36  55.7 

72.88 

23  23  27.4 

23  36  23.37 

11.436 

4    8  22.6 

73i» 

24 

23  36  29.59 

11.433 

4    7  42.8 

73.18 

24  23  28.0 

23  40  57.67 

11.419 

,    3  39    2.2 

73.49 

25 

23  41     3.76 

11.416 

3  38  23.0 

73.46 

25  23  28.6 

23  45  31.59 

11.404 

3    9  35.6 

1 

73.73 

26 

23  45  37.55 

11.401 

3    8  57.0 

73.70 

26  23  29.3 

23  50    6.16 

11.390 

2  40    3.4 

73.95 

27 

23  50  11.00 

11.387 

2  39  25.4 

73.92 

27  23  29.9 

23  54  38.42 

11.379 

2  10  26.3 

74.13 

28 

23  54  44.14 

11.376 

2    9  49.0 

74.10 

28  23  30.5 

23  59  11.43 

11.368 

1  40  45.1 

74.29 

29 

23  59  17.03 

11.366 

1  40    8.5 

74.26 

29  23  31.1 

0    3  44.22 

11.360 

1  11    0.5 

74.42 

30 

0    3  49.70 

11.358 

1  10  24.6 

74.39 

30  23  31.7 

0    8  16.85 

11.354 

0  41  13.1 

74.52 

31 

0    8  22.21 

11.352 

0  40  37.9 

74.49 

31  23  32.3 

0  12  49.33 

11.349 

-  0  11  23.6 

1 

74.59 

Apr.  1 

0  12  54.58 

11.347 

-  0  10  49.1 

74.56 

1  23  32.9 

0  17  21.73 

11.346 

4-  0  18  27.2 

74.63 

2 

0  17  26.86 

11.344 

+  0  19    1.0 

74.60 

2  23  33.4 

0  21  54.09 

11.345 

0  48  18  7 

74.64 

3 

0  21  59.11 

11.343 

0  48  51.7 

74.61 

3  23  34.0 

0  26  26.45 

11.346 

1  18    9.9 

74.62 

4 

0  26  31.35 

11.344 

1  18  42.2 

74.59 

4  23  34.6 

0  30  58.83 

11.349 

1  48    0.5 

74.57 

5 

0  31     3.62 

11.347 

1  48  32.0 

74.54 

5  23  35.2 

0  35  31.29 

11.353 

2  17  49.6 

74.50 

6 

0  36  35.97 

11.351 

2  18  20.3 

74.47 

6  23  35.8 

0  40    3.88 

11.359 

2  47  36.5 

74.39 

7 

0  40    8.45 

11.357 

2  48    6.4 

74,36 

7  23  36.4 

0  44  36.63 

11.366 

3  17  20.4 

74.25 

8 

0  44  41.09 

11.364 

3  17  49.5 

74.22 

8  23  37.0 

0  49    9.59 

11.375 

3  47    0.7 

7^.08 

9 

0  49  13.94 

11.373 

3  47  29.0 

74.05 

9  23  37.6 

0  53  42.78 

11.386 

4  16  36.6 

73.89 

10 

0  53  47.02 

11.384 

4  17    4.1 

73.86 

10  23  38.3 

0  58  16.26 

11.399 

4  46    7.3 

73.66 

11 

0  58  20.39 

11.397 

4  46  34.0 

73.63 

11  23  38.9 

1     2  50.05 

11.413 

5  15  32.1 

73.41 

12 

1    2  54.07 

11.411 

5  15  58.0 

73.37 

12  23  39.5 

1     7  24.22 

11.429 

5  44  50.4 

73.12 

13 

1    7  28.12 

11.427 

5  45  15.4 

73.08 

13  23  40.1 

1  11  58.77 

11.446 

6  14     1.4 

72.80 

14 

1  12    2.56 

11.444 

6  14  25.5 

72.76 

14  23  40.8 

1  16  33.76 

11.465 

6  43    4.3 

72.44 

15 

1  16  37.43 

11.462 

6  43  27.5 

72.40 

15  23  41.4 

1  21     9.21 

11.485 

7  11  58.3 

72.06 

16 

1  21  12.76 

11.482 

7  12  20.6 

72.02 

16  23  42.1 

1  25  45.18 

11.507 

7  40  42.9 

71.65 

17 

1  25  48.61 

11.504 

7  41     4.3 

71.61 

17  23  42.7 

1  30  21.68 

11.531 

8    9  17.3 

71.21 

18 

1  30  24.99 

11.528 

8    9  37.8 

71.17 

18  23  43.4 

1  34  58.76 

11.556 

8  37  40.6 

70.74 

19 

1  35    1.95 

11.553 

8  38    0.1 

70.70 

19  23  44.1 

1  39  36.45 

11.582 

9    5  52.2 

70.23 

20 

1  39  39.52 

11.579 

9    6  10.8 

70.19 

20  23  44.8 

1  44  14.81 

11.610 

9  33  51.6 

69.70 

21 

1  44  17.75 

11.607 

9  34    9.2 

69.66 

21  23  45.5 

1  48  53.85 

11.639 

10    1  37.7 

69.14 

22 

1  48  56.66 

11.636 

10    1  54.4 

69.10 

22  23  46i2 

1  53  33.42 

11.670 

10  29  10.0 

68.54 

23 

1  53  36.30 

11.667 

10  29  25.7 

68.50 

23  22  46.9 

1  58  14.13 

11.702 

10  56  27.5 

67.91 

24 

1  58  16.68 

11.699 

10  56  42.3 

67.88 

24  23  47.7 

2    2  55.45 

11.736 

11  23  29.7 

67.26 

25 

2    2  57.86 

11.733 

11  23  43.5 

67J22 

25  23  48.4 

2    7  37.58 

11.771 

11  50  15.9 

66.58 

26 

2    7  39.85 

11.768 

11  50  28.7 

66.54 

26  23  49.2 

2  12  20.57 

11.807 

12  16  45.3 

65.86 

27 

2  12  22.69 

11.804 

12  16  57.1 

65.82 

27  23  50.0 

2  17    4.45 

11.844 

12  42  57.2 

65.12 

28 

2  17    6.42 

11.841 

12  43    8.0 

65.08 

28  23  50.8 

2  21  49.23 

11.883 

13    8  50.8 

64.34 

29 

2  21  51.05 

11.880 

13    9    0.7 

64.30 

29  23  51.6 

2  26  34.96 

11.922 

13  34  25.6 

63.54 

30 

2  26  36.62 

11.919 

13  34  34.5 

63.50 

30  23  52.5 

2  31  21.67 

11.963 

13  .59  40.6 

62.70 

31 

2  31  23.17 

+11.960 

4-13  59  48.5 

462.66 

31  23  53.3 

2  36    9.37 

4-12.0054-14  24  35.2 

461.84 
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TENUS,  187T. 


Date. 
1877. 

FOR  WASHINGT 

ON  M16AN  H 

rooN. 

FOB  inmTDTAN  TRANRTT. 

Apparent 
AfloensioD. 

Dlfllfor 
Ibour. 

Apparent 
Declination. 

Difllfor 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Sight 
Ascension. 

Difilfor 
1  h.of 
Long. 

-  Apparent 
Decunation. 

Difllforl 

Iboorof 

Long. 

Maj  1 

h    m     8 
2  31  23.17 

•I-1L960 

+13  59  48.5 

46^!66 

d 
1 

h    m 
23  53.3 

h    m     s 
2  36    9.37 

+12.005+14  24  35.2 

^\'JB4 

2 

2  36  10.70 

12.002 

14  24  42.1 

61.80 

2  23  54.2 

2  40  58.10 

12.049 

14  49    8.5 

GOSH 

3 

2  40  59.26 

12.045 

14  49  14.5 

60.90 

3  23  65.1 

2  45  47.86 

12.092 

15  13  20.0 

60.01 

4 

2  45  48.85 

12.088 

15  13  25.0 

59.97 

4  23  56.0 

2  50  38.69 

12.137 

15  37    8.8 

59.0S 

5 

2  50  39.60 

12.133 

15  37  12.8 

59.01 

5  23  56.9 

2  55  30.59 

12.182 

16    0  34.3 

58.06 

6 

2  55  31.22 

12.178 

16    0  37.3 

58.02 

6  23  57.9 

3    0  23.59 

12.228 

16  23  35.5 

57.04 

7 

3    0  24.03 

12.224 

16  23  37.6 

57.00 

7  23  58.8 

8    5  17.70 

12.274 

16  46  11.9 

55.99 

8 

3    5  17.95 

12.270 

16  46  13.1 

55.95 

8  23  59.8 

3  10  12.92 

12.320 

17    8  22.7 

54.90 1 

9 

3  10  12.97 

12.316 

17    8  22.9 

54.86 

1 

10 

3  15    9.12 

12.363 

17  30    6.3 

53,75 

10 

0    0.8 

3  16    9.27 

12.367 

17  30    7.0 

63.79 

11 

3  20    639 

12.410 

17  51  22.6 

52.60 

11 

0    1.8 

3  20    6.75 

12.414 

17  51  24.1 

52.64 

12 

3  25    4.79 

12.457 

18  12  11.1 

51.43 

12 

0    2.8 

3  25    5.37 

12.462 

18  12  13.5 

51.46: 

13 

3  30    4.32 

12.504 

18  32  30.9 

50.22 

13 

0    3.9 

3  30    5.12 

12.509 

18  32  34.1 

50J25 

14 

3  35    4.98 

12.551 

18  52  21.4 

48.97 

14 

0    4.9 

3  35    6.01 

12.556 

18  52  25.4 

49.00 

15 

3  40    6.76 

12.598 

19  11  42.1 

47.70 

15 

0    6.0 

3  40    8.02 

12.603 

19  U  46.9 

47.73 

16 

3  45    9.66 

12.644 

19  30  32.1 

46.42 

16 

0    7.1 

3  45  11.16 

12.649 

19  30  37.6 

46.45 

17 

3  50  13.67 

12.690 

19  48  50.7 

45.11 

17 

0    8.2 

3  50  15.41 

12.695 

19  48  56.9 

45.14 

18 

3  55  18.78 

12.736 

20    6  37.2 

43.76 

18 

0    9.3 

3  55  20.77 

12.741 

20    6  44.1 

43.79 

19 

4    0  24.99 

12.781 

20  23  51.0 

42.39 

19 

0  10.5 

4    0  27.23 

12.786 

20  23  58.5 

42.41 

20 

4    5  32.27 

12.825 

20  40  31.6 

40.99 

20 

0  11.7 

4    5  34.77 

12.830 

20  40  39.7 

41.01 

21 

4  10  40.60 

12.869 

20  56  38.2 

39.56 

21 

0  12.9 

4  10  43.37 

12.874 

20  66  46.8 

39.581 

22 

4  15  49.96 

12.912 

21  12  10.3 

38.11 

22 

0  14.1 

4  15  53.00 

12.917 

21   12  19.3 

38.13 

23 

4  21     0.34 

12.953 

21  27    7.1 

36.63 

23 

0  15.4 

4  21     3.66 

12.958 

21  27  16.5 

36.64 

24 

4  26  11.71 

12.994 

21  41  28.1 

35.12 

24 

0  16.6 

4  26  15.31 

12.999 

21  41  37.8 

35.13 

25 

4  31  24.06 

13.034 

21  55  12.6 

33.59 

25 

0  17.9 

4  31  27.94 

13.039 

21  55  22.6 

'33.60! 

26 

4  36  37.36 

13.073 

22    B  20.1 

S2.04 

26 

0  19.2 

4  36  41.53 

13.078 

22    8  30.3 

32.05 

27 

4  41  51.57 

13.111 

22  20  50.1 

30.47 

27 

0  20.5 

4  41  66.04 

13.116 

22  21     0.5 

30.47 

28 

4  47    6.67 

13.147 

22  32  42.2 

28.88 

28 

0  21.8 

4  47  11.44 

13.152 

22  32  52.7 

28.88 

29 

4  52  22.61 

13.181 

22  43  55.9 

27.27 

29 

0  23.1 

4  52  27.68 

13.186 

22  44    6.4 

2757 

30 

4  57  39.36 

13.214 

22  54  30.8 

25.64 

30 

0  24.4 

4  57  44.73 

13.220 

22  54  41.2 

25.64 

31 

5    2  56.87 

13.245 

23    4  26.3 

23.99 

31 

0  25.8 

5    3    2.56 

13.251 

23    4  36.6 

23.98 

Jane  1 

5    6  15.12 

13.275 

23  13  42.0 

22.32 

1 

0  27.1 

5    8  21.12 

13.281 

23  13  52.1 

22.31  ! 

2 

5  13  34.05 

13.302 

23  22  17.5 

20.63 

2 

0  28.5 

6  13  40.37 

13.308 

23  22  27.3 

20.61 

3 

5  18  53.62 

13.328 

23  30  12.3 

18.93 

3 

0  29.9 

6  19    0.26 

13.334 

23  30  21.7 

18.91 

4 

5  24  13.78 

13.352 

23  37  26.0 

17.21 

4 

0  31.3 

5  24  ^.74 

13.358 

23  37  36.0 

17.19 

5 

5  29  34.49 

13.373 

23  43  58.4 

15.48 

5 

0  32.7 

5  29  41.77 

13.379 

23  44    6.8 

15.45 ' 

6 

5  34  55.67 

13.392 

23  49  49.0 

13.74 

6 

0  34.1 

6  35    3.28 

13.398 

23  49  56.8 

13.71 

7 

5  40  17.28 

13.409 

23  54  57.8 

11.99 

7 

0  35.5 

5  40  25.21 

13.415 

23  55    4.9 

11.96 

'^     8 

5  45  39.29 

13.423 

23  59  24.3 

10i22 

8 

0  36.9 

5  45  47.56 

13.429 

23  59  30.6 

10.18 

9 

5  51     1.60 

13.435 

24    3    8.5 

8.45 

9 

0  38.3 

5  51  10.18 

13.441 

24    3  13.9 

8.41 

10 

5  56  24.17 

13.445 

24    6  10.0 

6.67 

10 

0  39.8 

5  56  33.08 

13.451 

24    6  14.4 

6.62 

11 

6    1  46.93 

13.452 

24    8  28.8 

4.89 

11 

0  41.2 

6    1  56.16 

13.458 

24    8  32.1 

4.84 

12 

6    7    9.82 

13.456 

24  10    4.6 

3.10 

12 

0  42.7 

6    7  19.38 

13.462 

24  10    6.8 

3.06 

13 

6  12  32.78 

13.458 

24  10  57.5 

+  1.31 

13 

0  44.1 

6  12  42.66 

13.464 

24  10  58.4 

+  1.25 

14 

6  17  55.75 

13.457 

24  11     7.4 

-  0.49 

14 

0  45.6 

6  18    5.95 

13.463 

24  11     7.0 

-  0.55 

15 

6  23  18.66 

13.453 

24  10  34.3 

2Mti 

15 

0  47.0 

6  23  29.18 

13.459 

24  10  32.4 

2.34 

16 

6  28  41.45 

13.446 

24    9  18.1 

4.07 

16 

0  48.5 

6  28  52.29 

13.452 

24    9  14.7 

4.14 

17 

6  34    4.05 

13.437 

24    7  18.9 

5.86 

17 

0  49.9 

6  34  15.20 

13.443 

24    7  13.9 

5.93 

18 

6  39  26.41 

13.426 

24    4  36.7 

7.65 

18 

0  51.3 

6  39  37.87 

13.432 

24    4  30.1 

7.72 

19 

6  44  48.47 

13.412 

24     1  11.7 

9.43 

19 

0  52.7 

6  45    0.24 

13.418 

24     1     3.3 

9.51 

20 

6  50  10.17 

13.396 

23  57    4.0 

11J20 

20 

0  54.2 

6  50  22M4 

13.402 

23  56  53.^ 

11J28 

21 

6  55  31.45 

13.377 

23  52  13.9 

12.97 

21 

0  55.6 

6  55  43.82 

13.383 

23  52    1.8 

13.05 

22 

7    0  52.24 

13.356 

23  46  41.4 

M.73 

22 

0  57.0 

7    1     4.91 

13.362 

23  46  27.3 

14.81 

23 

7    6  12.50 

13.332 

23  40  26.8 

16.48 

23 

0  58.4 

7    6  25.46 

13.338 

23  40  10.7 

16.57 , 

24 

7  11  32.17 

13.306 

23  33  30.5 

18.22 

34 

0  69.8 

7  11  45.42 

13.312 

23  33  12.3 

18.31 1 

25 

7  16  51.20 

13J279 

23  25  52.6 

19.94 

25 

1     1.2 

7  17    4.73 

13.285 

23  25  32  J2 

20.03 
21.75 

26 

7  22    9.54 

13.250 

23  17  33.3 

21.65 

26 

1    2.5 

7  22  13.35 

13.256 

23  17  10.7 

27 

7  27  27.15 

13.218 

23    8  33.1 

23.35 

27 

1     3.9 

7  27  41 .22 

13.223 

23    8    8.2 

23.45, 

28 

7  32  43.97 

13.184 

22  58  52.4 

25.03 

28 

1    5.2 

7  32  58.30 

13.189 

22  58  25.1 

25.13 

29 

7  37  59.96 

13.148  22  48  31.5 

26.70 

29 

1    6.5 

7  38  14.54 

13.153 

22  48     1.8 

26.80 

30 

7  43  15.09 

13.111    22  37  30.8 
4-13.0731+22  25  50.8 

28.35 

30 

1     7.8 

7  43  29.92 

13.116 

22  36  58.7 

28.45 

31 

7  48  29.31 

-29.98 

31 

1     9.1 

7  48  44.381+13.0781 

f22  25  16.2 

-30.08 

VENUS,  18TT. 
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Date. 

1 
18T7. 

* 

90B  WASHmGTOK  MEAN  NOOK. 

FOB  MERIDIAN  THANSTT. 

Apparent 

Sight 
AsceuBioD. 

Diff.for 
Ibour. 

Apparent 
Declination. 

Difllfor 
Ibonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Asce^ou. 

Difr.for 
lh.of 
Long. 

Apparent 
Declination. 

Difllfor 

Ihonrof 

Long. 

July  1 

h    m     s 
7  48  29.31 

+13*073 

+2^  25  56.8 

-29'.98 

a 

1 

h    m 
1     9.1 

7  48  44*38 +13*078 +22  25  1^.2 

-3(K08 

a 

7  53  42.59 

13.033 

22  13  31.8 

31.59 

2 

1  10.4 

7  53  57.89 

13.038 

22  12  54.7 

31.69 

3 

7  58  54.89 

12.992 

22    0  34.4 

33.19 

3 

1  11.7 

7  59  10.41 

12.997 

21  59  54.8 

33.30 

4 

8    4    6.17 

12.949 

21  46  59.0 

34.76 

4 

I  12.9 

8    4  21.91 

12.954 

21  46  16.8 

34.87 

5 

8    9  16.41 

12.904 

21  32  46.2 

36.30 

5 

1  14.1 

8    9  32.36 

12.909 

21  32    1.4 

36.41 

6 

8  14  25.57 

12.858 

21  17  56.6 

37.83 

6 

1  15.3 

8  14  41.72 

12.863 

21  17    9.1 

37.94 

7 

8  19  33.62 

12.812 

21    2  30.7 

39.33 

7 

1  16.5 

8  19  49.96 

12.817 

21     1  40.6 

39.44 

8 

8  24  40.53 

12.764 

20  46  29.0 

40.81 

8 

1  17.7 

8  24  57.06 

12.769 

20  45  36.2 

40.92 

9 

8  29  4629 

12.715 

20  29  52.0 

42.27 

9 

1  18.9 

8  30    3.00 

12.720 

20  28  56.5 

42.38 

10 

8  34  50.87 

12.665 

20  12  40.4 

43.69 

10 

1  20.0 

8  35    7.75 

12.670 

20  11  42.2 

43^30 

11 

8  39  54.23 

12.615 

19  54  55.0 

45.09 

11 

1  21.1 

8  40  11.2^ 

12.620 

19  53  54.1 

45.20 

12 

8  44  56.39 

12.564 

19  36  36.3 

46.46 

12 

1  22.2 

8  45  13.60 

12.569 

19  35  32.6 

46.57 

13 

8  49  57.33 

12.513 

19  17  45.1 

47.80 

13 

1  23.3 

8  50  14.69 

12.517 

19  16  38.7 

47.91 

14 

8  54  57.02 

12.461 

18  58  21.9 

49.12 

14 

1  24.3 

8  55  14.53 

12.465 

18  57  12.8 

49.23 

15 

8  59  55.45 

12.409 

18  38  27.5 

50.41 

15 

1  25.4 

9    0  13.10 

12.413 

18  37  15.7 

50.52 

16 

9    4  52.64 

12.357 

18  18    2.6 

51.67 

16 

1  26.4 

9    5  10.42 

12.361 

18  16  48.1 

51.78 

17 

9    9  48.56 

12.304 

17  57    7.8 

52.90 

17 

1  27.4 

9  10    6.47 

12.318 

17  55  50.6 

53.01 

18 

9  14  43i21 

12.251 

17  35  43.8 

54.10 

18 

1  28.4 

9  15    1.24 

12.255 

17  34  24.0 

54.21 

19 

9  19  36.60 

12.198 

17  13  51.4 

55.27 

19 

1  29.3 

9  19  54.74 

12.202 

17  12  29.0 

55.37 

20 

9  24  28.73 

12.146 

16  51  31.3 

56.41 

20 

1  30.2 

9  24  46.98 

12.150 

16  50    6.4 

56.51 

21 

9  29  \9J6\ 

12.094 

16  28  44.1 

57.52 

21 

1  31.1 

9  29  37.96 

12.098 

16  27  16.7 

57.62 

22 

9  34    9.24 

12.043 

16    5  30.6 

58.60 

22 

1  32.0 

9  34  27.69 

12.047 

16    4    0.8 

58.70 

23 

9  38  57.65 

11.992 

15  41  51.4 

59.65 

23 

1  32.9 

9  39  16.20 

11.995 

15  40  19.1 

59.75 

24 

9  43  44.84 

11.942 

15  17  47.4 

60.67 

24 

I  33.7 

9  44    3.48 

11.945 

15  16  12.7 

60.77 

25 

9  48  30ii3 

11.892 

14  53  19.2 

61.67 

25 

1  34.5 

9  48  49.56 

11.895 

14  51  42.1 

61.77 

26 

9  53  15.64 

11.843 

14  28  27.5 

62.63 

26 

1  35.3 

9  53  34.45 

11.846 

14  26  48.0 

62.73 

27 

9  57  59.28 

11.794 

14    3  13.1 

63.56 

27 

1  36.1 

9  58  18.17 

11.797 

14     1  31.3 

63.66 

28 

10    2  41.78 

1 1 .747 

13  37  36.7 

64.46 

28 

1  36.9 

10    3    0.75 

11.750 

13  35  52.6 

64.55 

29 

10    7  23.16 

1 1 .701 

13  11  39.0 

65.34 

29 

1  37.7 

10    7  4250 

11.704 

13    9  52.7 

65.43 

30 

10  12    3.45 

11.656 

12  45  20.6 

66.18 

30 

1  38.4 

10  12  22.56 

11.659 

12  43  32.2 

66.27 

31 

10  16  42^ 

11.612 

12  18  42.3 

67.00 

31 

1  39.1 

10  17    1.85 

1(.615 

12  16  51^ 

67.09 

i 

Aug.  1 

10  21  20.85 

11.569 

11  51  44.9 

67.78 

1 

1  39.8 

10  21  40.09 

11.572 

11  49  52.3 

67.86 

2 

10  25  58.03 

11.528 

11  24  29.0 

68.54 

2 

1  40.5 

10  26    7.33 

11.531 

11  22  34.4 

68.62 

3 

10  30  34.22 

1 1 .488 

10  56  55.4 

69.26 

3 

1  41.1 

10  30  53.58 

11.491 

10  54  58.8 

69.34 

4 

10  35    9.46 

11.449 

10  29    4.7 

69.96 

4 

1  41.7 

10  35  28.88 

11.452 

ia27    6.2 

70.04 

5 

10  39  43.77 

11.411 

10    0  57.7 

70.62 

5 

1  42.3 

10  40    3.24 

11.414 

9  58  57.3 

70.70 

6 

10  44  17.19 

11.374 

9  32  35.1 

71.25 

6 

1  42.9 

10  44  36.72 

11.377 

9  30  32.9 

71.32 

7 

10  48  49.75 

11.339 

9    3  57.7 

71. a5 

7 

1  43.5 

10  49    9.33 

11.341 

9    1  63.7 

71.92 

8 

10  53  21.48 

11.305 

8  35    6.1 

72.43 

8 

1  44.1 

10  53  41.11 

11.307 

8  33    0.4 

72.50 

9 

10  57  52.41 

11.273 

8    6    1.2 

72.97 

9 

1  44.7 

10  58  12.09 

11.275 

8    3  53.8 

73.04 

10 

11     2  22.57 

11.242 

7  m  43.7 

73.48 

10 

1  45.3 

11     2  42.30 

11.244 

7  34  34.7 

73.54 

11 

11     6  52.01 

11.212 

7    7  14.2 

73.96 

11 

1  45.8 

11     7  11.79 

11.214 

7    5    3.7 

74.02 

12 

11  11  20.76 

11.184 

6  37  33.6 

74.42 

12 

1  46.4 

11  n  40.59 

11.186 

6  35  21.6 

74.48 

13 

11  15  48.83 

11.157 

6    7  42.5 

74.84 

13 

1  46.9 

11  16    8.70 

11.159 

6    5  29.1 

74.89 

14 

11  20  16.29 

11.132 

5  37  41.6 

75.23 

14 

1  47.4 

11  20  36.21 

11.134 

5  35  26.9 

75.28! 

15 

11  24  43.16 

11.108 

5    7  31.7 

75.59 

1& 

1  47.9 

11  25    3.13 

11.110 

5    5  15.7 

75.64 

16 

11  29    9.48 

11.086 

4  37  13.5 

75.92 

16 

1  48.4 

11  29  29.50 

11.088 

4  34  56.3 

75.97 

17 

11  33  35.28 

11.065 

4    6  47.8 

76.22 

17 

1  48.9 

11  33  55.36 

11.067 

4    4  29.4 

76.27 

18 

11  38    0.61 

11.046 

3  36  15.2 

76.49 

18 

1  49.1 

11  38  20.74 

11.048 

3  33  55.7 

76.53 

19 

U  42  25.50 

11.029 

3    5  36.5 

76.73 

19 

1  49.9 

11  42  45.69 

11.031 

3    3  16.0 

76.77 

20 

11  46  50.00 

11.013 

2  34  52.3 

76.95 

20 

1  50.4 

11  47  10iJ5 

11.015 

2  32  30.8 

76.99 

21 

11  51  14.14 

10.999 

2    4    3.3 

77.13 

21 

1  50.8 

11  51  34.45 

11.001 

2    1  40.9 

77.17 

22 

11  55  37.07 

10.987 

1  33  10.2 

77.29 

22 

1  51.3 

11  55  58.34 

10.990 

1  30  46.9 

77.32 

23 

12    0     1.53 

10.977 

1     2  13.7 

77.42 

23 

1  51.7 

12    0  21.96 

10.980 

0  59  49.6 

77.45 

24 

12    4  24.86 

10.968 

0  31  14.5 

77.52 

24 

1  52.2 

12    4  45.35 

10.971 

+  0  28  49.6 

77.55 

25 

12    8  48.00 

10.961 

+  00  13.2 

77.59 

25 

I  52.6 

12    9    8.56 

10.964 

-02  12.4 

77.62 

1 

26 

12  13  11.00 

10.956 

-  0  30  49.4 

77.63 

26 

1  53.1 

12  13  31.63 

10.J)59 

0  33  15.6 

77.65. 

27 

12  17  33.{)1 

10.953 

1     1  52.6 

77.64 

27 

1  53.5 

12  17  54.61 

10.956 

1     4  19.4 

77.66 

28 

12  21  56.77 

10.952 

1  32  55.9 

77.63 

28 

1  53.9 

12  22  17.55 

10.955 

1  35  23.2 

77.6S 

29 

12  26  19.62 

10.953 

2    3  58.5 

77.59 

29 

1  54.3 

12  26  40.48 

10.957 

2    6  26.3 

77.61 

30 

12  30  42.52 

10.955 

2  34  59.9 

77.52 

30 

1  54.7 

12  31     3.47 

10.959 

2  37  28.2 

77.54 

31 

12  35    5.46 

1+10.959 

-35  59.2 

-77.42 

31 

1  55.2 

12  35  26.50 

+10.963 

-3    8  27.9 

-77,43 

23 
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Date. 
1877. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
Ascension. 

Diff.  for 
lliour. 

Apparent 
Declination. 

Diff.  for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diffifor 
lh.of 
Long. 

Apparent 
Declination. 

Diff.  for, 

Ibonrof 

l4mg.    1 

h    m      B 

8 

O         /         // 

// 

d 

h    ni 

h    m      6 

8 

O          1          /' 

ft 

Sept.  1 

12  39  28.54 

+10.965 

-  3  36  55.9 

-77.29 

1 

1  55.6 

12  39  49.67 

+10.969 

-  3  39  24i> 

-77.30 

2 

12  43  51.79 

10.972 

4    7  49.1 

77.13 

2. 

1  56.1 

12  44  13.02 

10.976 

4  10  18.4 

77.14 

3 

12  48  15.24 

10.982 

4  38  38.2 

76.95 

3 

1  56.5 

12  48  36.57 

10.987 

4  41     7.7 

76.96 

4 

12  52  38.93 

10.9f)3 

5     9  22.5 

76.73 

4 

1  57.0 

12  53    0.37 

10.998 

5  11  52.2 

76.r3 

5 

12  57    2.90 

11.005 

5  40     1.3 

76.49 

5 

1  57.4 

12  57  24.45 

11.010 

5  42  31.1 

76-49 

6 

13    1  27.20 

1 1 .020 

6  10  33.9 

76.21 

6 

1  57.9 

13    1  48.86 

11.025 

6  13    3.7 

76.21 

7 

13    5  51.86 

11.036 

6  40  59.5 

75.91 

7 

1  58.4 

13    6  13.64 

11.041 

6  43  29.3 

75i)I 

8 

13  10  16.93 

1 1 .053 

7  11  17.5 

75.57 

8 

1  58.9 

13  10  38.83 

11.058 

7  13  47.2 

75.57 

9 

13  14  42.43 

11.072 

7  41  27.0 

75.21 

9 

1  59.4 

13  15    4.46 

11.077 

7  43  56.6 

75.20 

10 

13  19    8.40 

11.092 

8  11  27.4 

74.81 

10 

1  59.9 

13  19  30.56 

11.098 

8  13  56.8 

74JS0 

11 

13  23  34.88 

11.114 

8  41   18.0 

74.39 

11 

2    0.4 

13  23  57.17 

11.120 

B  43  47.2 

74.38, 

12 

13  28    1.90 

11.137 

9  10  58.0 

73.93 

12 

2    0.9 

13  28  24.33 

11.143 

9  13  26.9 

73  92' 

13 

13  32  29.50 

11.162 

9  40  26.7 

73.45 

13 

2    1.4 

13  32  52.08 

11.168 

9  42  553 

r3.43 

14 

13  36  57.70 

11.188 

10    9  43.3 

72.93 

14 

2    2.0 

13  37  20.43 

11.195 

10  12  11.5 

72.91 

15 

13  41  26.53 

11.215 

10  38  47.1 

72.38 

15 

2    2.5 

13  41  49.42 

11.222 

10  41  14.8 

72.36 

16 

13  45  56.04 

11.244 

11     7  37.4 

71.80 

16 

2    3.1 

13  46  19.09 

11.251 

11  10    4.6 

71.78 

17 

13  50  26.25 

11.274 

11  36  13.4 

71.19 

17 

2    3.6 

13  50  49.47 

11.281 

11  38  40.0 

71.17 

Id 

13  54  57.19 

11.306 

12    4  34.5 

70.55 

18 

2    4.2 

13  55  20.58 

11.313 

12    7    0.5 

70.52 

19 

13  59  28.90 

11.338 

12  32  39.8 

69.88 

19 

2    4.8 

13  59  52.47 

11.346 

12  35    6.1 

69  A5 

20 

14    4     1.40 

11.372 

13    0  28.7 

69.18 

20 

2    5.4 

14     4  25.15 

11.380 

13    2  53.2 

69.15 

21 

14    8  34.71 

11.406 

13  38    0.5 

68.46 

21 

2    6.0 

14    8  58.65 

11.414 

13  30  24.2 

68.42 

22 

14  13    8.88 

11.442 

13  55  14.5 

67.70 

22 

2    6.6 

14  13  33.02 

11.450 

13  57  37i 

67.66 

23 

14  17  43.92 

11.479 

14  22    9.9 

66.91 

23 

2    7.2 

14  18    8.26 

11.488 

14  24  31.6 

66iJ7. 

24 

14  22  19.87 

11.517 

14  48  45.9 

66.09 

24 

2    7.9 

14  22  44.42 

11-526 

14  51     6.6 

66.04 

25 

14  26  56.75 

11.556 

15  15     1.9 

65.24 

25 

2    8.5 

14  27  21.51 

11.565 

15  17  21.5 

65.19 

.    26 

14  31  34.58 

11.596 

15  40  57.2 

64.36 

26 

2    9.2 

14  31  59.56 

11.605 

15  43  15.7 

64.31 

27 

14  36  13.38 

11.637 

16    6  31.0 

63.45 

27 

2    9.9 

14  36  38.58 

11.647 

16    8  48.3 

63.40 

28 

14  40  53.19 

1 1 .679 

16  31  42.6 

62.51 

28 

2  10.6 

14  41   18.62 

11.689 

16  33  58.6 

62.45 

29 

14  45  34.01 

11.722 

16  56  31.4 

61.55 

29 

2  11.3 

14  45  59.68 

11.732 

16  58  46.0 

61.49 

30 

14  50  15.87 

11.766 

17  20  56.6 

60.55 

30 

2  12.1 

14  50  41.78 

11.776 

17  23    9.8 

60.49 

Oct.    1 

14  54  58.77 

11.810 

17  44  57.4 

59.52 

1 

2  12.9 

14  55  24.93 

11.820 

17  47    9.1 

69.45 

2 

14  59  42.73 

11.854 

18    8  33.1 

58.45 

2 

2  13.7 

15    0    9.14 

11.865 

18  10  43.2 

58.38 

3 

15    4  27.76 

11.899 

18  31  43.0 

57.36 

3 

2  14.5 

15    4  54.43 

11.910 

18  33  51.4 

27iK) 

4 

15    9  13.87 

11.944 

18  54  26.2 

56.23 

4 

2  15.3 

15    9  40.81 

11.955 

18  56  32.9 

56.16 

5 

15  14     1.05 

11.988 

19  16  42.2 

55.08 

5 

2  16.1 

15  14  28.26 

1 1 .999 

19  18  47.1 

55.00 

6 

15  18  49.31 

12.033 

19  38  30.1 

53.90 

6 

2  17.0 

15  19  16.79 

12.045 

19  40  33.1 

53  J«, 

7 

15  23  38.64 

12.078 

19  59  49.4 

52.69 

7 

2  17.9 

15  24    6.40 

12.090 

20     1  50.4 

52.60 ! 

8 

15  28  29.05 

12.122 

20  20  39.1 

51.45 

8 

2  18.8 

15  28  57.09 

12.134 

20  22  38.0 

51.36 

9 

15  33  20.51 

12.166 

20  40  58.7 

50.18 

9 

2  19.7 

15  33  48.84 

12.178 

20  42  55.4 

50.08 

10 

15  38  13.02 

12.209 

21     0  47.4 

48.88 

10 

2  20.7 

15  38  41.64 

12.221 

21     2  41.8 

48.78 

11 

15  43    6.55 

12.252 

21  20    4.6 

47.55 

11 

2  21.6 

15  43  35.46 

12.264 

21  21  56.6 

47.45 

12 

15  48    1.10 

12.293 

21  38  49.3 

46.19 

12 

2  22.6 

15  48  30.31 

12.306 

21  40  38.8 

46.08 

13 

15  52  5663 

12.334 

21  57     1.1 

44.80 

13 

2  23.6 

15  53  26.14 

12.347 

21  58  48.0 

44.69 

14 

15  57  53.13 

12.373 

22  14  39.4 

43.39 

14 

2  24.6 

16  58  22.94 

12.386 

22  16  23.7 

43.28 

15 

16    2  50.56 

12.412 

22  31  43.6 

41.95 

15 

2  25.6 

16    3  20.67 

12.425 

22  33  25.2 

41.83  j 

16 

16    7  48.91 

12.450 

22  48  12.8 

40.49 

16 

2  26.7 

16    8  19.33 

12.463 

22  49  51 .6 

40.37 

17 

16  12  48.14 

12.486 

23    4    6.6 

39.00 

17 

2  27.7 

16  13  18.87 

12.499 

23    5  42.4 

38.87 

18 

16  17  48.22 

12.520 

23  19  24.6 

37.49 

18 

2  28.8 

16  18  19.26 

12.533 

23  20  57.4 

37.36 

19 

16  22  49.10 

12.553 

23  34    5.9 

35.95 

19 

2  29.8 

16  23  20.45 

12.566 

23  35  35.5 

25.81 

20 

16  27  50.75 

12.584 

23  48  10.2 

34.40 

20 

2  30.9 

16  28  22.41 

12.597 

23  49  36.5 

34.26 1 

21 

16  32  53.13 

12.613 

24     1  36.8 

32.82 

21 

2  32.0 

16  33  25.10 

12.626 

24    2  59.7 

32.68 1 

22 

16  37  56.19 

12.641 

24  14  25.4 

31 .23 

22 

2  33.1 

16  38  28.46 

12.654 

24  15  44.9 

31.08 

23 

16  42  59.89 

12.667 

24  *J6  :}5.4 

29.61 

23 

2  34.2 

16  43  32.46 

12.679 

24  27  51.3 

29.46 

24 

16  48    4.19 

12.691 

24  38    6.4 

27.97 

24 

2  35.4 

16  48  3r.06 

12.703 

24  39  18.6 

27.81 

25 

16  53    9.03 

12.713 

24  48  58.0 

26.32 

25 

2  36.5 

16  53  42.20 

12.725 

24  50    6.4 

26.16 

26 

16  58  14.39 

12.733 

24  59    9.7 

24.65 

26 

2  37.7 

16  58  47.85 

12.745 

25    0  14.3 

24.48 1 

27 

17    3  20.18 

12.750 

25    8  41.1 

12.97 

27 

2  38.8 

17    3  53.93 

12.762 

25    9  41.7 

22.80 

28 

17    8  26.36 

12.765 

25  17  31.9 

21.27 

28 

2  40.0 

17    9    0.40 

12.777 

25  18  28.4 

21.10 

29 

17  13  32.86 

12.777 

25  25  42.0 

19.56 

29 

2  41.1 

17  14    7.18 

12.788 

25  26  34.3 

19.38 

30 

17  18  39.6.> 

12.787 

25  33  10.9 

17.83 

30 

2  42.3 

17  19  14.22 

12.798 

25  33  58.8 

17.65 

31 

17  23  46.60 

12.794 

25  39  58.3 

16.10 

31 

2  43.4 

17  24  21.46 

12.805 

25  40  41.8 

15.91 

32 

17  28  53.70 

+12.798 

-25  46    3.9 

-14.36   32 

2  44.6 

17  29  28.82 

+12.808 

-25  46  42.9 

-14.17 
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Date. 

isrr. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MERTDTAN  TRANSIT. 

• 

ApiMireiit 

Kight 
AscensioD. 

Biff,  for 
Iboor. 

Apparent 
DecliuatioD. 

Diff.for 
1  hour. 

Mean  Tine 
of  Transit. 

Apparent 

Right 
Ascension. 

Diftfor 
lb.  of 
Long. 

Apnarent 
Declination. 

ms.  for 

1  boar  of 

Long. 

h    m     8 

8 

-25  4d    S.9 

It 

A 

h    m 

h    m      8 

8 

0        t        ft 

// 

Nov.  1 

17  28  53.70 

+12.798 

-14.36 

1 

2  44.6 

17  29  28.82 

+12.808 

-25  46  42.9 

-14.17 

2 

17  34    0.87 

12.799 

25  51  27.5 

12.61 

2 

2  45.8 

17  34  36.24 

12.809 

25  52    2.0 

12.42 

3 

17  39    8.03 

12.797 

25  56    9.0 

10.85 

3 

2  47.0 

17  39  43.65 

12.807 

25  56  38.9 

10.65 

4 

17  44  15.10 

12.792 

26    0    HJ2 

9.08 

4 

2  48.2 

17  44  50.96 

12.801 

26    0  33.4 

8.88 

5 

17  49  22.0! 

12.784 

26    3  25.1 

7.32 

5 

2  49.4 

17  49  58.10 

12.793 

26    3  45.5 

7.12 

6 

17  54  28.69 

12.772 

26    5  59.6 

5.55 

6 

2  50.6 

17  55    5.00 

12.780 

26    6  15.1 

5.34 

7 

17  59  35.04 

12.757 

26    7  51.5 

3.78 

7 

2  51.7 

18    0  11.55 

12.765 

26    8    2.0 

3.57 

8 

18    4  40.98 

12.738 

26    9    1.0 

2.01 

8 

2  52.9 

18    5  17.67 

12.745 

26    9    6.5 

1.80 

9 

18    9  46.43 

12.716 

26    9  28.0 

-  0.24 

9 

2  54.0 

18  10  23.29 

12.723 

26    9  28.4 

-  0.02 

10 

18  14  51.30 

12.690 

26    9  12.7 

+  1.52 

10 

2  55.1 

18  15  28.32 

12.696 

26    9    7.9 

+  1.74 

11 

18  19  55.51 

12.660 

26    8  15.0 

3.28 

11 

2  56.2 

18  20  32.68 

12.666 

26    8    5.0 

3.50 

12 

18  24  58.97 

12.627 

26    6  35.2 

5.03 

12 

2  57.3 

18  25  36.28 

12.632 

26    6  20.0 

5.25 

13 

18  30     1.60 

12.591 

26    4  13.5 

6.78 

13 

2  58.4 

18  30  39.03 

12.596 

26    3  53.0 

7.00 

14 

18  35    3.31 

12.551 

26    1  10.1 

8.52 

14 

2  59.5 

18  35  40.85 

12.555 

26    0  44.3 

8.73 

15 

18  40    4.00 

12.508 

25  57  25.2 

10.23 

15 

3    0.6 

18  40  41.63 

12.511 

25  56  54.1 

10.45 

16 

18  45    3.60 

12.461 

25  52  59.3 

11.93 

16 

3    1.7 

18  45  41.31 

12.463 

25  52    2.9 

12.15 

17 

18  50    2.05 

12.411 

25  47  52.6 

13.62 

17 

3    2.7 

18  50  39.82 

12.413 

25  47  10.8 

13.84  1 

18 

18  54  59.25 

12.357 

25  42    5.4 

15.30 

18 

3    3.7 

18  55  37.07 

12.358 

25  41   18.3 

15.52  1 

19 

18  59  55.11 

12.299 

25  35  38.2 

16.96 

19 

3    4.7 

19    0  32.96 

12.300 

25  34  45.7 

17.18 

20 

19    4  49.58 

12.239 

25  28  31.4 

18.61 

20 

3    5.7 

19    5  27.45 

12.239 

25  27  33.6 

18.83; 

21 

19    9  42.57 

12.176 

25  20  45.3 

20.23 

21 

3    6.6 

19  10  20.44 

12.175 

25  19  42.1 

20.45 

22 

19  14  34.01 

12.110 

25  12  20.6 

21.83 

22 

3    7.5 

19  15  11.86 

12.108 

25  11  12.1 

22.05 

23 

19  19  23.83 

12.041 

25    3  17.6 

23.41 

23 

3    8.4 

19  20     1.64 

12.038 

25    2    3.8 

23.63 

24 

19  24  11.98 

11.970 

24  53  36.9 

24.97 

24 

3    9.3 

19  24  49.73 

11.967 

24  52  17.8 

25.19 

25 

19  28  58.37 

11.8% 

24  43  19.1 

26.51 

25 

3  10.1 

19  29  36.04 

11.892 

24  41  54.8 

26.72 

26 

19  33  42.95 

11.819 

24  32  24.7 

28.02 

26 

3  10.9 

19  34  20.53 

11.815 

24  30  55.2 

28.23 

27 

19  38  25.65 

11.739 

24  20  54.3 

29.51 

27 

3  11.6 

19  :»    3.13 

11.734 

24  19  19.7 

29.72 

28 

19  43    6.41 

11.657 

24    8  48.5 

30.97 

28 

3  12.4 

19  43  43.77 

11.651 

24    7    8.9 

31.18 

29 

19  47  45.17 

11.572 

23  56    8.0 

32.41 

29 

3  13.1 

19  48  22.39 

11.566 

23  54  23.4 

32.61 

.      30 

19  52  21.86 

11.485 

23  42  53.4 

33.81 

30 

3  13.8 

19  52  58.92 

11.478 

23  41     3.9 

34.01 

Dec.  I 

19  56  56.41 

11.395 

23  29    5.5 

35.19 

1 

3  14.4 

19  57  33.30 

11.387 

2S  27  11.2 

35.39 

2 

20    1  29.78 

11.302 

23  14  45.0 

36.53 

2 

3  15.0 

20    2    5.48 

1 1 .294 

2:)  12  46.0 

36.72 

3 

20    5  58.91 

11.207 

22  59  52.5 

37.84 

3 

3  15.5 

20    6  35.41 

11.198 

22  57  48.8 

38.03 

4 

20  10  26.72 

11.110 

22  44  28.8 

39.12 

4 

3  16.0 

20  11     3.00 

11.100 

22  42  20.7 

39.30 

5 

20  14  52.17 

11.010 

22  28  34.7 

40.37 

5 

3  16.5 

20  15  28.21 

10.999 

22  26  22J2 

40.55 

6 

20  19  15.20 

10.908 

22  12  11.1 

41.59 

6 

3  16.9 

20  19  50.98 

10.896 

22    9  54.4 

41.77 

7 

20  23  35.73 

10.803 

21  65  18.8 

42.77 

7 

3  17.3 

20  24  11.23 

10.791 

21  52  57.9 

42.94 

8 

20  27  53.71 

10.695 

21  37  58.6 

43.91 

8 

3  17.7 

20  28  28.92 

10.682 

21  35  33.7 

44.07 

9 

20  32    9.07 

10.585 

21  20  11.5 

45.01 

9 

3  18.0 

20  32  43.97 

10.571 

21   17  42.7 

45.16 

10 

20  36  21.75 

10.472 

21     1  58.3 

46.08 

10 

3  18.3 

20  36  56.32 

10.458 

20  59  25.8 

46.23 

11 

20  40  31 .69 

10.357 

20  43  20.0 

47.11 

11 

3  18.5 

20  41     5.92 

10.342 

20  40  44.0 

47.25 

12 

20  44  38.84 

10.239 

20  24  17.4 

48.10 

12 

3  18.7 

20  45  12.71 

10.223 

20  21  38.0 

48.24 

13 

20  48  43.13 

10.119 

20    4  51.6 

49.05 

13 

3  18.8 

20  49  16.62 

10.102 

20    2    8.9 

49.18 

14 

20  52  44.50 

9.996 

19  45    3.4 

49.96 

14 

3  18.9 

2iO  53  17.59 

9.979 

19  42  17.6 

50.08 

15 

20  56  42.90 

9.871 

19  24  53.9 

50.83 

15 

3  18.9 

20  57  15.58 

9.a53 

19  22    5.2 

50.94 

16 

21    0  38.27 

9.743 

19    4  24.0 

51.66 

16 

3  18.9 

21     1  10.52 

9.725 

19    1  32.6 

51.77 

17 

21     4  30.53 

9.613 

18  43  34.7 

52.44 

17 

3  18.8 

21     5    2.34 

9.594 

18  40  40.7 

52.54 

18 

21     8  19.64 

9.480 

18  22  27.0 

53.19 

18 

3  18.7 

21     8  50.99 

9.460 

18  19  30.7 

53.28 

19 

21  12    5.55 

9.345 

18    1     1.7 

53.90 

19 

3  18.5 

21   12  36.43 

9.325 

17  68    3.2 

53.98 

20 

2115  48.19 

9J20S 

17  39  19.9 

54.57 

20 

3  18.3 

21  16  18.58 

9.187 

17  36  19.4 

54.64 

21 

21  19  27.50 

9.068 

17  17  22.6 

55.20 

21 

3  18.0 

21  19  57.37 

9.046 

17  14  20.4 

55.27 

22 

21  23    3.43 

8.926 

16  55  10.8 

55.78 

22 

3  17.6 

21  23  32.80 

8.904 

16  52    7.0 

55.84 

23 

21  26  35.92 

8.781 

16  32  45.6 

56.32 

23 

3  17.2 

21  27    4.75 

8.758 

16  29  40.4 

56.37 

24 

21  30    4.90 

8.633 

16  10    8.0 

56.81 

24 

3  16.7 

21  30  33.18 

8.609 

16    7    1.6 

56  85 

25 

21  33  30.30 

8.482 

15  47  18.9 

57.27 

25 

3  162 

21  33  58.01 

8.458 

15  44  11.5 

67.30 

26 

21  36  52.06 

8.329 

15  24  19.4 

57.68 

26 

3  15.6 

21  37  19.17 

8.304 

15  21  11.2 

57.70  1 

27 

21  40  10.10 

8.173 

15    1  10.5 

58.05 

27 

3  15.0 

21  40  36.63 

8.147 

14  58    1.8 

58.06 

'         28 

21  43  24.35 

8.014 

14  37  53.4 

58.37 

28 

3  14.3 

21  43  5027 

7.987 

14  34  44.4 

58.38 

29 

21  46  34.72 

7.851 

14  14  29.0 

58.65 

29 

3  13.5 

21  46  59.99 

7.824 

14  11  19.8 

58.65 

30 

21  49  41.13 

7.684 

13  50  58.5 

58.88 

30 

3  12.6 

21  50    5.75 

7.656 

13  47  49.4 

58.86. 

31 

21  52  43.49 

7.513 

13  27  23.2 

59.06 

31 

3  11.7 

21  53    7.46 

7.485 

13  24  14.5 

59.03 

32 

21  55  41.71 

+  7.338 

-13    3  44.1 

459.19 

32 

3  10.7 

21  56    4.99 

+  7.309 

-13    0  36.0 

459.15 

350 


MARS,  187T. 


Date. 
1877. 

FOB  WASHIN6T0N  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

Apparent 

Right 
Ascenaioii. 

Diff.for 
1  honr. 

Apparent 
Deounation. 

Diff.for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
ABoension. 

Difllfor 
Ih.  of 
Long. 

1 
Apnamnt    * 
Deolluation. 

Difflfor, 

Ihonr  of 

Long.  1 

h    m     8 

B 

O         t         II 

// 

d      h    m 

h    m     8 

■         1       O       /       " 

II 

Jan.  0 

15  14  32.80 

46.563  >1 7  23  48.3 

-26.96 

0  20  31.6 

16  16  47.64 

46.569-17  32  58.9 

-26.67 

1 

15  17  10.49 

6.578   17  34  31.4 

26.64 

1  20  30.3 

15  19  25.49, 

6.584,  17  43  34.9 

26.34 

2 

15  19  48.52 

6.592   17  45    6.9 

26.32 

2  20  29.0 

15  22    3.66 

6.508  17  54    3.3 

26.02 

3 

15  22  26.89 

6.606   17  55  34.8 

26.00 

3  20  27.7 

15  24  42.181 

6.612   18    4  23.9, 

25.70 

4 

15  25    5.61 

6.620 

18    5  54.9 

25.67 

4  20  26.4  15  27  21.05 

6.626  18  14  dGJb^ 

!K.37 

5 

15  27  44.66 

6.634 

18  16    7.1 

25.34 

5  20  25.1 

15  30    0.25 

6.640 

18  24  41.7 

^M 

6 

15  30  24.05 

6.649 

18  26  11.3 

25.01 

6  20  23.8 

15  32  39.78| 

6.654 

18  34  385 

24.69 

7 

15  33    3.78 

6.663 

18  36    7.4 

24.67 

7  20  22.5 

15  35  19.66 

6.669  18  44  27.ll 

24.35  i 

8 

15  35  43.85 

6.676 

18  45  55.3 

24.32 

8  20  21.3 

15  37  59.87 

6.683!  18  54    7.3 

24.001 

9 

15  38  24.25 

6.689 

18  55  34.8 

23.97 

9  20  20.0 

15  40  40.41 

6.696  19    3  39.2I 

2365, 

10 

15  41     4.98 

6.703 

19    5    bJd 

23.62 

10  20  18.7 

15  43  21^28 

6.709 

19  13    2.7 

23.2!»- 

11 

15  43  46.04 

6.717 

19  14  28.6 

23.26 

11  20  17.5 

15  46    2.47 

6.723 

19  22  17.5 

22.94 

12 

15  46  27.42 

6.730 

19  23  42.6 

22.90 

12  20  16.2 

15  48  43.97 

6.736  19  31  23j6| 

22.57 

13 

15  49    9.1 1 

6.743 

19  32  47.9 

22.54 

13  20  15.0 

15  51  25.79 

6.749 

19  40  21X) 

22J21 

14 

15  51  51.12 

6.756 

19  41  44.3 

22.17 

14  20  13.7 

15  54    7.91 

6.761 

19  49    9.7 

21.84 

15 

15  54  33.42 

6.769 

19  50  32.0 

21.80 

15  20  12.5 

15  56  50.33 

6.774 

19  57  49.3 

21^ 

16 

15  57  16.03 

6.782 

19  59  10.6 

21.42 

16  20  11.3 

15  59  33.04 

6.786 

20    6  19.8 

21.06 

17 

15  59  58.93 

6.794 

20    7  40.1 

21.04 

17  20  10.1 

16    2  16.06 

6.799 

20  14  41.3 

20.70 

18 

16    2  42.13 

6.806 

20  16    0.6 

20.65 

18  20    8.9 

16    4  59.36 

6.611 

20  22  53.7 

20.32 

19 

16    5  25.62 

6.818 

20  24  11.9 

20.27 

19  20    7.6 

16    7  42.96 

6.822 

20  30  56.7 

19.931 

20 

16    8    9.40 

6.829 

20  32  13.8 

19.88 

20  20    6.4 

16  10  26.84 

6.834 

20  38  50.3 

19.54, 

21 

16  10  53.47 

6.841 

20  40    6.3 

19.49 

21  20    5.2 

16  13  11.01 

6.846 

20  46  34.7 

19.15; 

22 

16  13  37.82 

6.854 

20  47  49.4 

19.10 

22  20    4.0 

16  15  55.46 

6.858 

20  54    9.4 

18.75 

23 

16  16  22.46 

D.COO 

20  55  23.0 

18.70 

23  20    2.8 

16  18  40.19 

6.869 

21     1  34.7 

18.35 ' 

24 

16  19    7.37 

6.877 

21    2  47.1 

18.29 

24  20    1.6 

16  21  25.19 

6.881 

21     8  503 

17i6 

25 

16  21  52.55 

6.889 

21  10    1.5 

17.90 

25  20    0.5 

16  24  1046 

6.892 

21  15  56.3 

17.55 1 

26 

16  24  38.01 

6.900 

21  17    6.2 

17.49 

26  19  59.3 

16  26  56.00 

6.903 

21  22  52.d 

1714 

27 

16  27  23.73 

6.911 

21  24     1.2 

17.08 

27  19  58.1 

16  29  41.81 

6.915 

21  29  39.1 

16.73 

28 

16  30    9.72 

6.922 

21  30  46.4 

16.68 

28  19  56.9 

16  32  27.89 

6.926  21  36  15.7 

16.32 1 

29 

16  32  55.98 

6.933 

21  37  21.6 

16.26 

29  19  55.8 

16  35  14.23 

6.936  21  42  42.3 

15.90 

30 

16  35  42.50 

6.943 

21  43  46.9 

15.84 

30  19  54.6  16  38    0.83 

6Mb\  21  48  59.0 

lo.4fl 

31 

16  38  29.27 

6.954 

21  50    2.2 

15.43 

31  19  53.4  16  40  47.68 

6.956 

21  55    5.6 

22  1    2.1 

15.07 

Feb.  1 

16  41  16.30 

6.964 

21  56    7.4 

15.01 

1  19  52.3  16  43  34.77 

6.967 

14.64 

2 

16  44    3.57 

6.974 

22    2    2.4 

14.58 

2  19  51.l'l6  46  22.10 

6.977  22    6  48.4 

14.22 

3 

16  46  51.08 

6.984 

22    7  47.2 

14.15 

3  19  50.0  16  49    9.67 

6.986  22  12  24.4 

13.7!) 

4 

16  49  38.81 

6.993  22  13  21.7 

13.72 

4  19  48.8  16  51  57.46 

6.995  22  17  50 J2 

13.35 

5 

16  52  26.77 

7.003  22  18  45.9 

13.29 

5  19  47.7 

16  54  45.46 

7.004 

22  23    5.5 

!    12.92 

6 

16  55  14.94 

7.012  22  23  59.6 

12.86 

6  19  46.6 

16  57  33.67 

7.013 

22  28  10.5 

]US 

7 

16  58    3.32 

7.020;  22  29    3.0 

12.42 

7  19  45.4  17    0  22,08 

7.021 

22  33    4.9 

12.04 

8 

17    0  51.89 

7.027 

22  33  55.8 

11.9d 

8  19  44.3  17    3  10.67 

7.028 

22  37  48.6 

11.61) 

9 

17    3  40.64 

7.035 

22  38  38.0 

11.54 

9  19  43.2  17    5  59.43 

7.035 

22.42  21.8 

1    11.16 

10 

17    6  29.56 

7.042 

22  43    9.5 

11.09 

10  19  42.1  17    8  48.36 

7.042 

22  46  44.4 

10.72 

11 

17    9  18.65 

7.049 

22  47  30.3 

10.64 

11  19  40.9  17  11  37.44 

7.048 

22  50  56.3 

'    lOiW 

12 

17  12    7.89 

7.055 

22  51  40.5 

10.20 

12  19  39.8, 17  14  26.66 

7.054 

22  54  57.5 

'      9JtQ 

13 

17  14  57i27 

7.061 

22  55  40.0 

9.75 

13  19  38.7;  17  17  16.02 

7.059 

22  58  48.1 

9.33 

14 

17  17  4678 

7.065 

22  59  28.8 

9.31 

14  19  37.6;  17  20    5.51 

7.064 

23    2  27.9 

sm 

15 

17  20  36.42 

7.070 

23    3    6.8 

8.86 

15  19  36.5 

17  22  55.11 

7.068 

23    5  56.9 

8.48 

16 

17  23  26.18 

7.075 

23    6  34.0 

8.40 

16  19  35.4 

17  25  44.82 

7.073 

23    9  15.0 

8.03 

17 

17  26  16.04 

7.079 

23    9  50.3 

7.95 

17  19  34.3 

17  28  34.63 

7.077 

23  12  22.3 

7.5S 

18 

17  29    6.00 

7.083 

23  12  55.7 

7.50 

18  19  33.2 

17  31  24.53 

7.081 

23  15  18.9 

7.13 

19 

17  31  56.05 

7.087 

23  15  50.4 

7.05 

19  19  32.1 

17  34  14.52 

7.084 

23  18    4.6 

6.68 

20 

17  34  46.19 

7.090 

23  18  34.2 

6.60 

20  19  30.9 

17  37    4.58 

7.087 

23  20  39.4 

6.22 

21 

17  37  36.40 

7.093 

23  21     7.1 

6.14 

21  19  29.8 

17  39  54.72 

7.090 

23  23    3.4 

5.77 

22 

17  40  26.69 

7.096 

23  23  29.2 

5.69 

22  19  28.7 

17  42  44.93 

7.093 

23  25  16.5 

5.32 

23 

17  43  17.04 

7.098 

23  23  40.4 

5.24 

23  19  27.6 

17  45  35.21 

7.006 

23  27  18.8 

4.87 

24 

17  46    7.45 

7.101 

23  27  40.8 

4.79 

24  19  26.5 

17  48  25.54 

7.098 

23  29  10.3 

4.41 

25 

17  48  57.91 

7.103 

23  29  30.2 

4.34 

25  19  25.4 

17  51  15.91 

7.099 

23  30  50.9 

3.96 

26 

17  51  48.43 

7.105 

23  31     8.8 

3.88 

26  19  24.3 

17  54    6.32 

7.101 

23  32  20.6 

3.50, 

27 

17  54  38.98 

7.107 

23  32  36.5 

3.42 

27  19  23.2 

17  56  56.77 

7.102 

23  33  39.3 

3.04 

28 

17  57  29.57 

7.108 

23  33  53.2 

2.97 

28  19  22.1 

17  59  47.25 

7.104 

23  34  47.1 

2.59 

29 

18    0  20.18 

+7.109 

-23  34  59.0 

-  2.51 

29  19  21.0 

18    2  37.75 

4.7.104 

-23  35  44.0 

-2.14, 

MARS,  187T. 


35T 


Date. 
18T7. 

FOB  WASHnrOTON  MSAK  NOON. 

FOB  HBBIBIAN  TBANBIT. 

Apparent 

mfrht 

Aaoension. 

DIftfor 
Ihour. 

Apparent 
Declination. 

Diff.for 
Ihcmr. 

Mean  Time 
of  Transit. 

Apparent 

Bigbt 
AscenBion. 

Difr.for 
lb.  of 
Long. 

Apparent 
Decimation. 

Diff.for 

1  boar  of 

Long. 

b    m     B 

B 

o      t      n 

n 

d     b    m 

b    m     B 

B 

O         1         II 

M$ 

Mar.  1 

18    0  20.18 

+7.109 

-23  34  59.0 

-  2.51 

1  19  21.0 

18    2  37.75 

+7.104 

-23  35  44.0 

-  2.14 

2 

18    3  10.80 

7.109 

2a  35  53.9 

2.06 

2  19  19.9 

18    5  28.24 

7.103 

23  36  30.1 

1.69; 

3 

18    6    1.42 

7.109 

23  36  37.8 

1.61 

3  19  18.8 

18    8  18.72 

7.103 

23  37    55 

1.23 

4 

18    8  52.03 

7.108 

23  37  10.8 

1.16 

4  19  17.7 

18  11    9.19 

7.102 

23  37  29.5 

0.78 

5 

18  11  42.63 

7.107 

23  37  33.0 

0.70 

5  19  16.6 

18  13  59.63 

7.101 

23  37  42.9 

-  0.34 

6 

18  14  33.19 

7.106 

23  37  44.3 

-  0.25 

6  19  15.5 

18  16  50.03 

7.099 

23  37  45.5 

+  0.12 

7 

18  17  23.72 

7.104 

23  37  44.8 

+  0.20 

7  19  14.4 

18  19  40.38 

7.096 

23  37  37.3 

0.57 

8 

18  20  14.18 

7.102 

23  37  34.5 
23  37  13.4 

0.65 

8  19  13.3 

18  22  30.67 

7.093 

23  37  18.3 

1.01 

9 

18  23    4.58 

7.099 

1.10 

9  19  12.2 

18  25  20.88 

7.090 

23  36  48.7 

1.46 

10 

18  25  54.89 

7.094 

23  36  41.6 

1.55 

10  19  11.1 

18  28  10.98 

7.086 

23  36    8.3 

1.90 

11 

18  28  45.11 

7.089 

23  35  59.0 

1.99 

11  19  10.0 

18  31     0.97 

7.081 

23  35  17.3 

2.34 

12 

18  31  35i21 

7.085 

2^)  35    5.8 

2.44 

12  19    8.9 

18  33  50.85 

7.075 

23  34  15.7 

2.79 

13 

18  34  25.20 

7.079 

23  34    2.0 

2.88 

13  19    7.8 

18  36  40.60 

7.070 

23  33    3.5 

353 

14 

18  37  15.05 

7.074 

23  32  47.6 

3.32 

14  19    6.7 

18  39  30.22 

7.064 

23  31  40.8 

3.67 

15 

18  40    4.77 

7.068 

23  31  226 

3.76 

15  19    5.6 

18  42  19.68 

7.058 

23  30    7.6 

.      4.10 

16 

18  42  54.33 

7.062 

23  29  47.3 

4.19 

16  19    4.5 

18  45    8.97 

7.051 

23  28  24.1 

4.52 

17 

18  45  43.72 

7.054 

23  28    1.6 

4.61 

17  19    3.3 

18  47  58.08 

7.043 

23  26  30.3 

4.95 

18 

18  48  32.92 

7.046 

23  26    5.6 

5,04 

18  19    2Si 

18  50  47.00 

7.035 

23  24  26.3 

5.38 

19 

18  51  21.94 

7.03H 

23  23  59.4 

5.47 

19  19    11 

18  53  35.73 

7.026 

23  22  12.1 

5.80 

20 

18  54  10.76 

7.030 

23  21  42.9 

5.89 

20  19    0.0 

18  56  24.26 

7.018 

23  19  47.8 

s      6.22 

21 

18  56  59.38 

7.022 

23  19  16.4 

631 

21  18  58.8 

18  59  12.58 

7.009 

23  17  13.4 

6.64 

22 

18  59  47.79 

7.013 

23  16  39.8 

6.73 

22  18  57.7 

19    2    0.70 

7.000 

23  14  29.1 

7.05 

23 

19    2  36.00 

7.004 

23  13. 53.3 

7.14 

23  18  56."^ 

19    4  48.60 

6.901 

23  11  34.9 

7.46 

24 

19    5  23.99 

6.995 

23  10  56.9 

7.56 

24  18  55.4 

19    7  36.28 

6.962 

23    8  30.8 

7.88 

25 

19    8  11.76 

6.985 

23    7  50.5 

7.97 

25  18  54.3 

19  10  23.74 

6.972 

23    5  16.8 

8.28 

26 

19  10  59i29 

6.975 

23    4  34.3 

8.37 

26  18  53.1 

19  13  10.96 

6!951 

23    1  535 

8.68 

27 

19  13  46.59 

6965 

23    1     8.5 

8.78 

27  18  51.9 

19  15  57.93 

22  58  20.0 

9.09 

28 

19  16  33.64 

6.954 

22  57  33.0 

9.1« 

28  18  50.8 

19  18  44.64 

6.940 

22  54  375 

9.48 

29 

19  19  2043 

6.944 

22  53  47.9 

9,57 

29  18  49.6 

19  21  31.10 

6.930 

22  50  44.8 

9.88 

30 

19  22    6.96 

6.934 

22  49  53.4 

9.97 

30  18  48.5 

19  24  17.29 

6.919 

22  46  43.0 

10.27 

31 

19  24  53.23 

6.923 

22  45  49.4 

10.36 

31  18  47.3 

19  27    350 

6.907 

22  42  32.0 

10.64 

Apr.  1 

19  27  3951 

6.910 

22  41  36.2 

10.74 

1  18  46.1 

19  29  48.82 

6.894 

22  38  11.8 

11.03 

2 

19  30  24.90 

6.898 

22  37  13.8 

11.12 

2  18  44.9 

19  32  34.14 

6.882 

22  33  42.5 

11.41 

3 

19  33  10i29 

6.885 

22  32  42.3 

11.50 

3  18  43.7 

19  35  19.15 

6.869 

22  29    45 

11.78 

4 

19  35  55.36 

6.871 

J2  28    1.8 

11.87 

4  18  42.5 

19  38    3.84 

6.855 

22  24  17.0 

12.15 

5 

19  38  40.11 

6.867 

22  23  12.5 

12.24 

5  18  41.3 

19  40  48.20 

6iMl 

22  19  21.1 

12.51 

6 

19  41  24.52 

6.843 

22  18  14.3 

12.60 

6  18  40.1 

19  43  32.20 

'6.825 

22  14  16.6 

12.87 

7 

19  44    8.58 

6.828 

22  13    7.6 

12.96 

7  18  38.9 

19  46  15.83 

6.810 

22    9    3.6 

13.22 

8 

19  46  52.28 

6.812 

22    7  52.4 

13.31 

8  18  37.7 

19  48  59.08 

6.794 

22    3  42.1 

13.56 

9 

19  49  35.59 

6.796 

22    2  28.9 

13.65 

9  18  36.5 

13  51  41.94 

6.778 

21  58  12.4 

13:90 

10 

19  52  18.50 

6.780 

21  56  57.1 

13.99 

10  18  35.2 

19  54  24.40 

6.761 

21  52  34.7 

14.24 

11 

19  55    1.01 

6.763 

21  51  17.3 

14.33 

11  18  34.0 

19  57    6.45 

6.744 

21  46  48.9 

14.57 

12 

19  57  43.11 

6.745 

21  45  29.4 

14.66 

12  18  32.8 

19  59  48.09 

6.726 

21  40  55.3 

14.89 

13 

20    0  24.79 

6.727 

21  39  33.7 

14.98 

13  18  31.5 

20    2  29.30 

6.708 

21  34  54.0 

1551 

14 

20    3    6.04 

6.709 

21  33  30.4 

15.30 

14  18  30.2 

20    5  10.07 

6.689 

21  28  45.1 

15.53 

15 

20    5  46.85 

6.691 

21  27  19.5 

15.61 

15  18  29.0 

20    7  50.40 

6.671 

21  22  28.8 

15.83 

16 

20    8  27.22 

6.672 

21  21     1J2 

15.91 

16  18  27.7 

20  10  3058 

6.652 

21  16    55 

16.13 

17 

20  11    7.14 

6.653 

21  14  35.6 

16.21 

17  18  26.4 

SO  13    9.69 

6.633 

21     9  34.6 

16.42 

18 

20  13  46.58 

6.633 

21     8    3.0 

16.51 

18  18  25.1 

20  15  48.64 

6.613 

21     2  57.0 

16.71 

19 

20  16  25.57 

6.614 

21     1  23.4 

16.8(» 

19  18  23.8 

20  18  27.12 

6.593 

20  56  12.5 

16.99 

20 

20  19    4.07 

6.594 

20  54  37.0 

17.07 

20  18  22.5 

20  21    5.13 

6.574 

20  49  21.3 

17.27 

21 

20  21  42.12 

6.575 

20  47  43.9 

17.35 

21  18  21.2 

20  23  42.66 

6.554 

20  42  23.5 

17.54 

22 

20  24  19.68 

6.555 

20  40  44.3 

17.62 

22  18  19.9 

20  26  19.71 

6.534 

20  35  19.3 

17.81 

23 

20  26  56.77 

6.535 

20  33  38.1 

17.89 

23  18  18.6 

20  28  5658 

6.513 

20  28    8.7 

18.07 

24 

20  29  33.36 

6.514 

20  26  25.6 

18.15 

24  18  17.2 

20  31  32.35 

6.492 

20  20  51.9 

18.33 

25 

20  32    9.46 

6.494 

20  19    6.9 

18.40 

25  18  15.9 

20  34    7.91 

6.472 

20  13  28.9 

18.58 

26 

20  34  45.06 

6.473 

20  11  42.1 

18.65 

26  18  14.5 

20  36  43.00 

6.451 

20    6    0.1 

18.82 

27 

20  37  20.16 

6.452 

20    4  11.5 

18.89 

27  18  13.1 

20  39  17.57 

6.430 

19  58  25.6 

19.06 

26 

20  39  54.75 

6.431 

19  56  35.3 

19.13 

28  18  11.8 

20  41  51.61 

6.408 

19  50  45.6 

19.29 

2a 

20  42  28.81 

6.409 

19  48  53.4 

19.36 

29  18  10.4 

20  44  25.12 

6.385 

19  43    0.0 

19.50 

30 

20  45    2.35 

6.386 

19  41     6.1 

19.58 

30  18    9.0 

20  46  58.09 

6.362 

19  35    95 

19.72 

31 

20  47  35.33 

+6.363 

-19  33  13.6 

+19.79 

31  18    7.6 

20  49  30.51 

46.339 

-19  27  13.3 

+19.93 

1 
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MARS,  187T. 


Date. 

isyy. 

rOR  WASHINGTON  MEAN  NOON. 

FOB  MERTDTAN  TRANSIT. 

Apparent 

lUgbt 
Asconsion. 

Diff.for 
Ihour. 

Apparent 
Declination. 

Diff.  for 
1  hour. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.of 
Long. 

Apparent 
Declination. 

Diff:  for ! 

1  boor of 

Long. 

h    m     8 

8 

O          t         4' 

// 

d 

h    m 

h    m     8 

8 

Oft/ 

it 

May  1 

20  47  35.33 

+6.363 

-19  33  13.6 

+19.79 

1 

18    7.6 

20  49  30.51 

+6.339 

-19  27  13.3 

+.19.93, 

2 

20  50    777 

6.339 

19  25  16.1 

20.00 

2  18    6.2 

20  52    2.36 

6.315 

19  19  12.6 

20.13 ' 

3 

20  52  39.62 

6.315 

19  17  13.8 

20.19 

3 

18    4.8 

20  54  33.64 

6.291 

19  11     7.3 

20.31  ' 

4 

20  55  10.90 

6.291 

19    9    6.9 

20.38 

4 

18    3.4 

20  57    4.33 

6.266 

19    2  57.6 

20.501 

5 

20  57  41.59 

6.266 

19    0  55.6 

20.56 

5 

18     1.9 

20  59  34.42 

6.241 

18  54  43.5 

20.67 

6 

21     0  11.68 

6.241 

18  52  40.0 

20.73 

6 

18    0.5 

21     2    3.90 

6.215 

18  46  25.4 

20.83 

7 

21     2  41.15 

6.214 

18  44  20.4 

20.89 

7 

17  59.0 

21     4  32.76 

6.189 

18  38    3.4 

20.99, 

8 

21     5  10.01 

6.188 

18  35  56.9 

21.05 

8 

17  57.5 

21     7    0.99 

6.163 

18  29  37.7 

21.14 

9 

21     7  38.22 

6.162 

18  27  29.8 

21.20 

9  17  56.1 

21     9  28.57 

6.135 

18  21     8.6 

21.28 

10 

21  10    5.79 

6.135 

18  18  59.3 

21.34 

10 

17  54.6 

21   11  55.48 

6.107 

18  12  36.3 

21.41 

n 

21  12  32.68 

6.106 

18  10  25.6 

21.46 

11 

17  53.1 

21   14  21.70 

6.078 

18     4     1.0 

21.5.3 

12 

21  14  58.89 

6.077 

18     1  49.1 

21 .58 

12 

17  51.6 

21  16  47.23 

6.050 

17  55  23.0 

21.63 

13 

21  17  24.40 

6.049 

17  53    9.9 

21.69 

13 

17  50.0 

21   19  12.08 

6.021 

17  46  42.6 

21.74 

14 

21  19  49.22 

6.019 

17  44  28.2 

21.79 

14 

17  48.5 

21  21  36.21 

5.990 

17  37  59.5 

21.84 

15 

21  22  13.32 

5.989 

17  35  44.1 

21.88 

15 

17  47.0 

21  23  59.62 

5.960 

17  29  14.4 

21.93: 

16 

21  24  36.70 

5.959 

17  26  57.9 

21.96 

16 

17  45.4 

21  26  22.31 

5.930 

17  20  27.4 

22.00 

17 

21  26  59.36 

5.929 

17  18    9.8 

22.04 

17 

17  43.8 

21  28  44.28 

5.900 

17  11  38  5 

22.07 

18 

21  29  21.29 

5.899 

17    9  19.8 

22.11 

18 

17  42.2 

21  31     5.52 

5.870 

17    2  47.9 

22.13 

19 

21  31  42.49 

5.868 

17    0  28.3 

22.17 

19 

17  40.6 

21  33  26.03 

5.839 

16  53  B5.9 

22.19 

20 

21  34    2.96 

5.837 

16  51  35.4 

22.23 

20 

17  39.0 

21  35  45.79 

5.808 

16  45    2.7 

22.24 

21 

21  36  22.68 

5.806 

16  42  41.3 

22.27 

21 

17  37.4 

21  38    4.79 

5.776 

16  36    8.5 

22.28 

22 

21  38  41.62 

5.774 

16  33  46.2 

22.31 

22 

17  :^.8 

21  40  23.01 

5.743 

16  27  13.4 

22.31 

23 

21  40  59.80 

5.741 

16  24  50.4 

22.34 

23 

17  34.1 

21  42  40.46 

5.710 

16  18  17.7 

22.33 

24 

21  43  17.19 

5.708 

16  15  53.9 

22.36 

24 

17  32.5 

21  44  57.12 

5.678 

16    9  21.5 

22.35 

25 

21  45  33.80 

5.676 

16    6  57.0 

22.37 

25 

17  30.8 

21  47  12.99 

5.645 

16    0  25.0 

22.36 

26 

21  47  49.61 

5.642 

15  57  59.9 

22.38 

26 

17  29.1 

21  49  28.06 

5.610 

15  51  28.4 

22.3.5 

27 

21  50    4.61 

5.608 

15  49    2.7 

22.37 

27 

17  27.4 

21  51  42.30 

5.576 

15  42  32.1 

22.33 

28 

21  52  18.79 

5.573 

15  40    5.9 

22.35 

28 

17  25.7 

21  53  55.71 

5.541 

15  33  36.3 

22.31 

29 

21  54  32.12 

5.538 

15  31     9.7 

22.33 

29 

17  24.0 

21  56    8.27 

5.505 

15  24  41.1 

22.28, 

30 

21  56  44.59 

5.502 

15  22  14.1 

22.30 

30 

17  22.2 

21  58  19.95 

5.468 

15  15  46.9 

22.23 

31 

21  58  56.20 

5.465 

15  13  19.5 

22.24 

31 

17  20.4 

22    0  30.74 

5.431 

15    6  54.0 

22.17 

Jane  1 

22    1     6.90 

5.427 

15    4  26.3 

22.17 

1 

17  18.7 

22    2  40.63 

5.392 

14  58    2.7 

22.10 

2 

22    3  16.69 

5.388 

14  55  34.8 

22.10 

2 

17  16.9 

22    4  49.58 

5.352 

14  49  13.1 

22.02 

3 

22    5  25.53 

5.348 

14  46  45.2 

22.02 

3 

17  15.1 

22    6  57.57 

5.312 

14  40  25.6 

21.93 

4 

22    7  33.41 

5.308 

14  37  57.6 

21.93 

4 

17  13.3 

22    9    4.58 

5.271 

14  31  40.4 

21.83 

5 

22    9  40.30 

5.266 

14  29  12.5 

21.83 

5 

17  11.4 

22  11   10.59 

5.229 

14  22  58.0 

21.71 

6 

22  11  46.18 

5.223 

14  20  30.2 

21.70 

6  17    9.6 

22  13  15.58 

5.186 

14  14   18.4 

21.58 

7 

22  13  51.03 

5.180 

14  11  50.8 

21.57 

7 

17    7.7 

22  15  19.51 

5.142 

14    5  42.2 

21.44 

8 

22  15  54.82 

5.136 

14    3  14.9 

21.42 

8 

17    5.8 

22  17  22.37 

5.097 

13  57    9.5 

21.28 

9 

22  17  57.54 

5.090 

13  54  42.6 

21.26 

9 

17    3.9 

22  19  24.14 

5.050 

13  48  40.6 

21.12 

10 

22  19  59.15 

5.044 

13  46  14.3 

21.10 

10 

17    2.0 

22  21  24.79 

5.003 

13  40  15.8 

20.94' 

11 

22  21  59.63 

4.996 

13  37  50.0 

20.92 

11 

17    0,0 

22  23  24.30 

4.955 

13  31  55.3 

20.75 

12 

22  23  58.96 

4.947 

13*29  30.1 

20.72 

12  16  58.1 

22  25  22.64 

4.907 

13  23  39.6 

20.55 

13 

22  25  57.12 

4.899 

13  21  15.1 

20.52 

13 

16  56.1 

22  27  19.81 

4.858 

13  15  28.9 

20.34 

14 

22  27  54.11 

4.849 

13  13    5.1 

20.31 

14 

16  54.1 

22  29  15.79 

4.808 

13    7  235 

20.13 

15 

22  29  49.89 

4.799 

13    5    0.2 

20.09 

15 

16  52.1 

22  31  10.56 

4.756 

12  59  22.8 

19.90 

16 

22  31  44.45 

4.747 

12  57    0.7 

19.86 

16  16  50.0 

22  33    4.10 

4.704 

12  51  27.8 

19.67 

17 

22  33  37.77 

4.695 

12  49    6.7 

19.62 

17 

16  48.0 

22  34  56.36 

4.651 

12  43  38.5 

19.43 

18 

22  35  29.82 

4.642 

12  41   18.6 

19.37 

18 

16  45.9 

22  36  47.34 

4.597 

12  35  55.1 

19.18 

19 

22  37  20.58 

4.687 

12  33  36.5 

19.12 

19 

16  43.8 

22  38  37.02 

4.543 

12  28  18.1 

18.90 

20 

22  39  10.03 

4.532 

12  26    0.8 

18.85 

20 

16  41.6 

22  40  25.37 

4.487 

12  20  47.8 

18.62 

21 

22  40  58.14 

4.476 

12  18  31.9 

18.56 

21 

16  39.5 

22  42  12.37 

4.430 

12  13  24.3 

1a.33 

22 

22  42  44.89 

4.419 

12  11     9.9 

18.26 

22 

16  37.3 

22  43  58.01 

4.372 

12    6    7.8 

18.04 

23 

22  44  30.26 

4.361 

12    3  55.0 

17.96 

23 

16  35.1 

22  45  42.25 

4.313 

11  58  58.6 

17.73 

24 

22  46  14.21 

4.301 

11  56  47.6 

17.65 

24 

16  32  9 

22  47  25.06 

4.253 

11  51  57.1 

17.40 

25 

22  47  56.72 

4.240 

11  49  47.8 

17.32 

25 

16  30.6 

22  49    6.41 

4.191 

11  45     3.5 

17.06  j 

26 

22  49  37.76 

4.179 

11  42  56.1 

16.98 

26 

16  28.4 

22  50  46.25 

4.128 

11  38  18.0 

16.71 

27 

22  51  17  28 

4.115 

11  36  12.6 

16.63 

27 

16  26.1 

22  52  24.55 

4.063 

11  31  41.0 

16.35 

28 

22  52  55.25 

4.049 

11  29  37.7 

16.26 

28 

16  23.7 

22  54     1  27 

3.996 

11  25  13.1 

1.'>.97 

29 

22  54  31.62 

3.981 

11  23  12.1 

15.87 

29 

16  21.4 

22  55  36.37 

3.f)28 

11   18  54  5 

1,5..^8 

30 

22  56    6.35 

3.912 

11  16  55.9 

15.47 

30 

16  19.0  22  57    9.81 

3.858 

11   12  45,4 

15.17 

31 

22  57  39.40 

+3.841 

-11  10  49.3 

+15.06 

31 

16  16.6  22  58  41.55 

+3.786 

-11     6  46.2 

+14.75 

MARS,  1877. 
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D»te. 
1877. 

FOB  WASHINGTON  MEAN  NOON. 

FOB  M16BTDTAN  TBANSIT. 

Apparent 

Sight 
ABceusioD. 

Diff.for 
1  hour. 

Apparent 
Declination. 

Difllfor 
Ihonr. 

Mean  Time 
of  Tranait. 

Apparent 

lUgbt 
Asoension. 

Diff.for 
Ih.  of 
Long. 

Apparent 
Declination. 

Difllfor 

Ihonr  of 

Long. 

h    m      8 

8 

O         f         /< 

// 

d      h    m 

h    m     8 

8 

O           /          /' 

July  1 

22  57  39.40 

43.841 

-11  10  49.3 

+15.06 

1  16  16.6 

22  58  41.55 

+3.786 

-11    6  46.2 

+1475 

2 

22  59  10.73 

3.769 

11    4  5S.9 

14.64 

2  16  14.1 

23    0  11.54 

3.713 

11    0  57.2 

14.32 

3 

23    0  40.30 

3.694 

10  59    6.6 

14.20 

3  16  11.7 

23    1  39.73 

3.637 

10  55  18.9 

13.86 

4 

23    2    8.05 

3.617 

10  53  31.2 

13.74 

4  16    9.2 

23    3    6.07 

3.559 

10  49  51.8 

13.39 

5 

23    3  33.93 

3.539 

10  48    7.1 

13.26 

5  16    6.7 

23    4  30.53 

3.479 

10  44  36.2 

12.91 

6 

23    4  57.91 

3.458 

10  42  54.6 

12.78 

6  16    4.1 

23    5  53.05 

3.397 

10  39  32.1 

12.42 

7 

23    6  19.93 

3.375 

10  37  53.8 

12.28 

7  16    1.5 

23    7  13.59 

3.313 

10  34  39.8 

11.92 

8 

23    7  39.94 

3.291 

10  33    5.1 

11.78 

•  8  15  58.9 

23    8  32.09 

3.227 

10  29  59.6 

11.41 

9 

23    8  57.89 

3.204 

10  28  28.8 

11.25 

9  15  56.2 

23    9  48.51 

3.140 

10  25  32.0 

10.88 

10 

23  10  13.75 

3.116 

10  24    4.9 

10.72 

10  15  53.5 

23  11     2.80 

3.051 

10  21  17.1 

10.35 

11 

23  11  27.47 

3.026 

10  19  53.9 

10.18 

11  15  50.8 

23  12  14.94 

2.960 

10  17  15.2 

9.80 

12 

23  12  39.01 

2.935 

10  15  56.0 

9.63 

12  15  48.0 

23  13  24.89 

2.868 

10  13  26.5 

9.25 

13 

23  13  48.32 

2.841 

10  12  11.4 

9.07 

13  15  45.2 

23  14  32.61 

2.774 

10    9  51.3 

8.68 

14 

23  14  55.38 

2.746 

10    8  40.4 

8.50 

14  15  42.3 

23  15  38.04 

2.678 

10    6  29.8 

8.11 

15 

23  16    0.14 

2.650 

10    5  23.2 

7.92 

15  15  39.5 

23  16  41.15 

2.580 

10    3  22.1 

7.53 

16 

23  17    2.56 

2.551 

10    2  19.9 

7.34 

16  15  36.6 

23  17  41.90 

2.481 

10    0  28.2 

6.95 

17 

23  18    2.60 

2.451 

9  59  30.6 

6.76 

17  15  33.6 

23  18  40.25 

2.381 

9  57  48.3 

6.37 

18 

23  19    0Ja2 

2.349 

9  56  55.4 

6.17 

18  15  30.6 

23  19  36.18 

2.279 

9  55  22.6 

5.77 

19 

23  19  55.39 

2.246 

9  54  34.5 

5.57 

19  15  27.6 

23  20  29.62 

2.174 

9  53  11.2 

5.17 

20 

23  20  48.05 

2.141 

9  52  28.0 

4.96 

20  15  24.5 

23  21  20.53 

2.067 

9  51  14.5 

4.55 

21 

23  21  38.15 

2.034 

9  50  36.4 

4.34 

21  15  21.4 

23  22    8.87 

1.960 

9  49  32.6 

3.93 

22 

23  22  25.67 

1.925 

9  48  59.6 

3.71 

22  15  18.2 

23  22  54.61 

liJ50 

9  48    5.7 

3.30 

23 

23  23  10.55 

1.814 

9  47  38.0 

3.09 

23  15  15.0 

23  23  37.69 

1.739 

9  46  53.9 

2.67 

24 

23  23  52.74 

1.701 

9  46  31.5 

2.45 

24  15  11.7 

23  24  18.07 

1.625 

9  45  57.3 

2.04 

25 

23  24  32J21 

1.586 

9  45  40.4 

1.82 

25  15    8.4 

23  24  55.69 

1.509 

9  45  15.9 

1.40 

26 

23  25    8.89 

1.470 

9  45    4.6 

1.17 

26  15    5.0 

23  25  30.52 

1.392 

9  44  50.0 

0.75 

27 

23  25  42.75 

1.351 

9  44  44.4 

+  0.52 

27  15    1.6 

23  26    2.52 

1.273 

9  44  39.6 

+  0.10 

28 

23  26  13.75 

1.231 

9  44  39.9 

-  0.14 

28  14  58.2 

23  26  31.62 

1.151 

9  44  44.9 

-  0.56 

29 

23  26  41.83 

1.108 

9  44  51.1 

0.80 

29  14  54.7 

23  26  57.78 

1.028 

9  45    6.1 

1.21 

30 

23  27    6.94 

0.983 

9  55  18.4 

1.47 

30  14  51.1 

23  27  20.97 

0.903 

9  45  43.2 

1.87 

31 

23  27  29.04 

0.857 

9  46    1.7 

2.13 

31  14  47.5 

23  27  41.13 

0.776 

9  46  36.3 

2.54 

Auff.  1 

23  27  48.07 

0.728 

9  47    1.1 

2.80 

1  14  43.9 

23  27  58.21 

0.647 

9  47  45.4 

3.20 

2 

23  28    3  J9 

0.598 

9  48  16.4 

3.47 

2  14  40.2 

23  28  12.18 

0.517 

9  49  10.3 

3.86 

3 

23  28  16.78 

0.467 

9  49  47.6 

4.13 

3  14  36.5 

23  28  23.01 

0.386 

9  50  50.8 

4.51 

4 

23  28  26.41 

0.334 

9  51  34.5 

4.77 

4  14  32.7 

23  28  30.68 

0.253 

9  52  46.8 

5.15 

5 

23  28  32.85 

0.202 

9  53  :^.9 

5.41 

5  14  28.8 

23  28  35.18 

+0.121 

9  54  58.1 

5.78 

6 

23  28  36.10 

+0.068 

9  55  54.5 

6.04 

6  14  24.9 

23  28  36.51 

-0.011 

9  57  24.4 

6.40 

7 

23  28  36.16 

-0.064 

9  58  27.1 

6.66 

7  14  20.9 

23  28  34.67 

0.143 

10    0    5.4 

7.00 

8 

23  28  33.04 

0.196 

10    1  14.3 

7.26 

8  14  16.9 

23  28  29.67 

0.375 

10    3    0.6 

7.58 

9 

23  28  26.71 

0.329 

10    4  15.6 

7.84 

9  14  12.8 

23  28  21.49 

0.407 

10    6    9.6 

8.15 

10 

23  28  17.22 

0.462 

10    7  30.6 

8.39 

10  14    8.7 

23  28  10.13 

0.538 

10    9  31.8 

8.69 

11 

23  28    4.54 

0.593 

10  10  58.7 

8.93 

11  14    4.5 

23  27  55.64 

0.668 

10  13    6.6 

9.21 

12 

23  27  48.74 

0.723 

10  14  39.2 

9.43 

12  14    0.3 

23  27  38.06 

0.797 

10  16  5:j^ 

9.70 

13 

23  27  29.83 

0.851 

10  18  31.7 

9.92 

13  13  56.1 

23  27  17.42 

0.923 

10  20  51.9 

10.16 

14 

23  27    7.86 

0i>77 

10  22  35.4 

10.38 

14  13  51.7 

2:}  26  53.78 

1.047 

10  25    1.1 

10.59 

15 

23  26  42Jti9 

1.101 

10  26  49.7 

10.79 

15  13  47.4 

23  26  27.19 

1.168 

10  29  20.2 

10.98 

16 

23  26  14.98 

1.223 

10  31  13.6 

11.18 

16  13  43.0 

23  25  5772 

1.287 

10  33  48.4 

n.35 

17 

23  25  44.18 

1.341 

10  35  46.3 

11.53 

17  13  38.5 

23  25  25.42 

1.403 

10  38  25.0 

11.68 

18 

23  25  10.60 

1.456 

10  40  26.9 

11.84 

18  13  34.0 

23  24  50.38 

1.515 

10  43    8.8 

11.96 

19 

23  24  34.27 

1.568 

10  45  14.5 

12.12 

19  13  29.4 

23  24  12.68 

1.625 

10  47  59.0 

12.21 

20 

23  23  55.30 

1.678 

10  50    8.3 

12.36 

20  13  24.8 

23  23  32.40 

1.731 

10  52  55.1 

12.44 

21 

23  23  13.76 

1.783 

10  55    7.8 

12.58 

21  13  20,2 

23  22  49.60 

1.833 

10  57  56.4 

12.64 

22 

23  22  29.74 

1.884 

11    0  12.1 

12.76 

22  13  15.5 

23  22    4.38 

1.932 

11     3    1.9 

12.81 

23 

23  21  43.35 

1.980 

11    5  20.3 

12.91 

23  13  10.8 

23  21  16.87 

2.025 

11     8  11.0 

12.93 

24 

23  20  54.69 

2.072 

11  10  31.6 

13.01 

24  13    6.0 

23  20  27.17 

2.114 

11  13  22.6 

13.01 

25 

23  20    3.87 

2.160 

11  15  45.0 

13.08 

25  13    1.2 

23  19  35.39 

2.198 

11  18  35.6 

13.06 

26 

23  19  11.01 

2.243 

11  20  59.3 

13.10 

26  12  56.4 

23  18  41.64 

2.278 

11  23  49.1 

13.05 

27 

23  18  16.21 

2.320 

11  26  13.7 

13.08 

27  12  51.5 

23  17  46.06 

2.351 

11  29    1.9 

13.00 

28 

23  17  19.62 

2.392 

11  31  26.9 

13.00 

28  12  46.6 

23  16  48.79 

2.419 

11  34  12.8 

12.90 

29 

23  16  21.39 

2.457 

11  36  37.7 

12.88 

29  12  41.7 

23  15  49.95 

2.481 

11  39  20.9 

12.76 

30 

23  15  21.66 

2.516 

11  41  45.3 

12.73 

30  12  36.8 

23  14  49.70 

2.536 

11  44  25.5 

12.59 

31 

23  14  20.61 

-2.568 

-11  46  48.7 

-12.53 

31  12  31.8  23  13  48.23 

-2.583 

-11  49  25.2 

-12.37 
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MARS,  1877. 


Date. 
1977. 

FOB  WAHHIT7GT0K  HBAK  KOON. 

FOB  MEBlDIAlf  TBAK8IT. 

Apparent 

Bight 
Aaoension. 

DifElfor 
Ihonr. 

Apparent 
Deounation. 

Diff.for 
Ihonr. 

Mean  Time 
of  Transit. 

Araarent 

lUf^ht 
Aacenaion. 

DiflT.for 
lh.of 
Long. 

Apparent 
Deounation. 

Dim  fori 
1  boar  of 

h    m     s 

8 

-if  51  46'.8 

ti 

d     h    m 

h    m     a 

8 

O        1        tf 

// 

Sept.  1 

23  13  18.39 

-2.613 

-12.29: 

1  12  26.9 

23  12  45.68 

-2.625 

-11  54  19.1 

-12.10 

2 

23  12  15.17 

2.651 

11  56  38.5 

12.00 

2  12  21.9 

23  11  42.24 

2.659 

11  59    6.0 

11.79 

3 

23  11  11.14 

2.681 

12     1  22.6 

11.66 

3  12  16.9 

23  10  38.10 

2.684 

12    3  44.7 

11.42 

4 

23  10    6.48 

2.703 

12    5  57.9 

11.26 

4  12  11.9 

23    9  33.41 

2.701 

12    8  14.1 

11.01 

5 

23    9    1.38 

2.717 

12  10  23.3 

10.83 

5  12    6.9 

23    8  28.39 

2.711 

12  12  33.3 

10.56 

6 

23    7  56.05 

2.723 

12  14  37.8 

10.36 

6  12    1.9 

23    7  23.26 

2.712 

12  16  41.1 

10.07 

7 

23    6  50.67 

2.720 

12  18  40.4 

9.84 

7  11  56.8 

23    6  18.20 

2.705 

12  20  36.4 

9.53 

8 

23    5  45.46 

2.709 

12  22  30.2 

9.29 

8  11  51.8 

23    5  13.38 

2.691 

12  24  18.5 

8.96 

9 

23    4  40.62 

2.690 

12  26    6.2 

8.69 

9  11  46.8 

23    4    9.01 

2.669 

12  27  46.7 

8.36 

10 

23    3  36.34 

2.663 

12  29  27.5 

8.06 

10  11  41.8 

23    3    5.29 

2.638 

12  30  59.9 

7.72 

11 

23    2  32.81 

2.627 

12  32  33.3 

7.39 

11  11  36.8 

23    2    2.41 

2.599 

12  33  67.2 

7.03 

12 

23     1  30.22 

2.584 

12  35  22.5 

6.70 

12  11  31.0 

23    1     0.54 

2.553 

12  36  37.7 

6.331 

13 

23    0  28.74 

2.535 

12  37  54.7 

5.98 

13  11  26.9 

22  59  59.86 

2.500 

12  39     1.1 

5.61 

14 

22  59  28.56 

2.478 

12  40    9.4 

5.24 

14  11  22.0 

22  59    0.55 

2.439 

12  41     6.9 

4.87 

16 

22  58  29.82 

2.414 

12  42    6.2 

4.47 

15  11  17.1 

22  58    2.75 

2.373 

12  42  54.7 

4.11 

16 

'22  57  32.69 

2.344 

12  43  44.4 

3.70 

16  11  12.3 

22  57    6.61 

2.301 

12  44  23.d 

3^2 

17 

22  56  37.31 

2.268 

12  45    3.8 

2.92 

17  11    7.4 

22  56  12.28 

2.223 

12  45  34.1 

2.53 

18 

22  55  43.82 

2.187 

12  46    4ij 

2.11 

18  11     2.6 

22  55  19.88 

2.141 

12  46  25.4 

1.74 

19 

22  54  52.33 

2.101 

12  46  45.3 

1.31 

19  10  57.8 

22  54  29.51 

2.054 

12  46  57.6 

0.94 1 

20 

1 

22  54    2.96 

2.011 

12  47    75 

-  0.51 

20  10  53.1 

22  53  41.29 

1.962 

12  47  10.5 

-  0.14 

21 

22  53  15.81 

1.916 

12  47    9.6 

4  0.30 

21  10  48.4 

22  52  55.33 

1.866 

12  47    4.1 

+  0ii6 

22 

22  52  30.99 

1.H17 

12  46  52.6 

1.11 

22  10  43.8 

22  52  11.73 

1.766 

12  46  38.4 

1.47, 

23 

22  51  48.59 

1.714 

12  46  16.0 

1.92 

23  10  39.1 

22  51  30.58 

1.662 

12  45  53.3 

2.28' 

24 

22  51     8.69 

1.608 

12  45  19.9 

2.74 

24  10  34.6 

22  50  51.95 

1.556 

12  44  48.7 

3.10, 

25 

22  60  31.38 

1.500 

12  44    4.3 

3.55 

25  10  30.0 

22  50  15.89 

1.447 

12  43  24i$ 

3iK)' 

26 

22  49  56.72 

1.388 

12  42  29.3 

4.36 

26  10  25.5 

22  49  42.49 

1.334 

12  41  41.7 

4.70 

27 

22  49  24.76 

1.274 

12  40  35.0 

5.17 

27  10  21.1 

22  49  11.82 

1.219 

12  39  39.4 

5.50 

28 

22  48  55.59 

1.157 

12  38  21.3 

5.96 

28  10  16.7 

22  48  43.95 

1.102 

12  37  ISO 

6.28 

29 

22  48  29.25 

1.038 

12  35  48.7 

6.75 

29  10  12.4 

22  48  18.92 

0.983 

12  34  37.8 

7.06 

30 

22  48    5.79 

0.917 

12  32  57i2 

7.53 

30  10    8.1 

22  47  56.76 

0.863 

12  31  38.9 

7iJ4; 

Oct.   1 

22  47  45.24 

0.795 

12  29  47.0 

8.30 

1  10    3.8 

22  47  37.50 

0.741 

12  28  21.5 

8.60 

2 

22  47  27.65 

0.671 

12  26  18.4 

9.08 

2    9  59.6 

22  47  21.20 

0.617 

12  24  45.8 

9.36 

3 

22  47  13.04 

0.546 

12  22  31.4 

9.84 

3    9  55.5 

22  47    7.88 

0.492 

12  20  51.9 

10.12 

4 

22  47    1.45 

0.420 

12  18  26.1 

10.60 

4    9  51.4 

22  46  57.66 

0.367 

12  16  39.9 

10.87 

5 

22  46  52.88 

0.294 

12  14    2.7 

11.35 

5    9  47.3 

22  46  50.26 

0.241 

12  12  10.0 

11.62 

6 

22  46  47.35 

0.167 

12    9  21.2 

12.10 

6    9  43.3 

22  46  45.98 

-0.115 

12    7  22.2 

12.36 

7 

22  46  44.86 

;:0.040 

12    4  22.0 

12.83 

7    9  39.4 

22  46  44.72 

+0.011 

12    2  16.8 

13.09 

8 

22  46  45.43 

40.087 

11  59    5.5 

13.53 

8    9  35.5 

22  46  46.52 

0.138 

11  56  54.3 

13.79 

9 

22  46  49.04 

0.213 

11  53  32.2 

14.24 

9    9  31.6 

22  46  51 .33 

0.263 

11  51  15.2 

14.47 

10 

22  46  55.68 

0.339 

11  47  42.2 

14.93 

10    9  27.8 

22  46  59.14 

0.388 

11  45  19.6 

15.15 

11 

22  47    5.34 

0.464 

11  41  35.8 

15.61 

11    9  24.1 

22  47    9.94 

0.512 

11  39    7.8 

15.81 , 

12 

22  47  17.99 

0.588 

11  35  13.4 

16.27 

12    9  20.4 

22  47  23.70 

0.634 

11  32  40.2 

16.47 

13 

22  47  33.59 

0.711 

11  28  35.1 

16.91 

13    9  16.7 

22  47  40.39 

0.755 

11  25  57.0 

.   17.12 

14 

22  47  52.12 

0.831 

11  21  41.4 

17.55 

14    9  13.1 

22  47  59.98 

0.875 

11   18  58.5 

17.75 

15 

22  48  13.52 

0.950 

11  14  32.7 

18.16 

15    9    9.5 

22  48  22.41 

0.993 

11  11  45.2 

18.35 

16 

22  48  37.75 

1.067 

11     7    9.4 

18.76 

16    9    6.0 

22  48  47.65 

1.109 

11     4  17.5 

18.94 : 

17 

22  49    4.77 

1.183 

10  59  32.0 

19.35 

17    9    2.6 

22  40  15.64 

1.222 

10  56  36.0 

19.52 

18 

22  49  34.52 

1.296 

10  51  40.7 

19.92 

18    8  59.1 

22  49  46.38 

i.3:m 

10  48  40.8 

20.08! 

19 

22  50    6.94 

1.406 

10  43  36.0 

20.47 

19    8  55.7 

22  50  19.67 

1.443 

10  40  32.4 

20.62! 

20 

22  50  42.00 

1.514 

10  35  18.4 

21.00 

20    8  52.4 

22  50  55.60 

1.550 

10  32  11J2 

21.14 

21 

22  51  19.63 

1.620 

10  26  48.1 

21.52 

21     8  49.1 

22  51  34.07 

1.655 

10  23  37.5 

21.66 

22 

22  51  59.78 

1.724 

10  18    5.5 

22.02 

22    8  45.9 

22  52  15.04 

1.758 

10  14  51.8 

22.16 

23 

22  52  42.39 

1.826 

10    9  10.8 

22.52 

23    8  42.7 

22  52  58.44 

1.858 

10    5  54.1 

22.65 

24 

22  53  27.42 

1.926 

10    0    4.2 

23.01 

24    8  39.5 

22  53  44.24 

1.956 

9  56  44.6 

23.13 

25 

22  54  14.82 

2.023 

9  50  46.1 

23.48 

25    8  36.4 

22  54  32.37 

2.053 

9  47  23.6 

23.60 

26 

22  55    4.52 

2.118 

9  41  16.8 

23.95 

26    8  33.3 

22  55  22.79 

2.147 

9  37  51.5 

24.06; 

I 

27 

22  55  56.50 

2.212 

9  31  36.5 

24.40 

27    8  30.2 

22  56  15.44 

2.239 

9  28    8.6 

24.51; 

28 

22  56  50.70 

2.304 

9  21  45^ 

24.84 

28    8  27.2 

22  57  10.29 

2.330 

9  18  15.0 

24.95 

29 

22  57  47.10 

2.394 

9  11  44.0 

25.28 

29    8  24.2 

22  58    7.32 

2.420 

9    8  11.1 

25.38 

30 

22  58  45.63 

2.482 

9    1  32.3 

25.70 

30    8  21.3 

22  59    6.47 

2.508 

8  57  57.1 

25.80 

31 

22  59  46.26 

2.568 

8  51  10.5 

26.12 

31     8  18.4 

23    0    7.70 

2.595 

8  47  33.1 

26.21 

32 

23    0  48.94 

+2.653 

-  8  40  38.7 

+26.53 

32    8  15.5 

23    1  10.96 

+2.678 

-  8  36  59ii 

+Ji6.61: 
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Date. 
1877. 

FOB  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

Appta«ni 

Right 
Aacension. 

Diff.for 
Ihour. 

Apparent 
De^lnatioD. 

Diff.for 
Ihoar. 

Moan  Time 
of  Transit.' 

Apparent 

Right 
Asconaion. 

Difllfor 
1  h.of 
Long. 

Apparent 
Declination. 

Diff.for 

1  liourof 

Long. 

h    m     B 

a 

O         /        /« 

• 

d 

h    m 

h    m     s 

a 

Q        t        II 

-8  36  59.2 

ti 

Nov.  1 

23     0  48.94 

42.653 

-8  40  38.7 

+26.53 

1 

8  15.5 

23     1   10.96 

+2.678 

+26.61 

2 

23     1  53.63 

2.736 

8  90  57.3 

26.92 

2 

8  12.6 

23    2  16.21 

2.759 

8  26  15.8 

27.0U 

3 

23    3    0.29 

2.817 

8  19    6.3 

27.32 

3 

8    9.8 

23    3  23.41 

2.839 

8  15  22.9 

27.40 

4 

23    4     8.89 

2.897 

8    8    5.8 

27.71 

4 

8    7.0 

23    4  32.51 

2.917 

8    4  20.5 

27.79 

6 

23    5  19.37 

2.975 

7  56  56.1 

2S.09 

5 

8    4.2 

23    5  43.48 

2.994 

7  53    9.0 

28.16 : 

6 

23    6  31.70 

3.052 

7  45  37.4 

28.45 

6 

8     1.5 

23    6  56.29 

3.070 

7  41  48.6 

28.53  ; 

7 

23    7  45.84 

3.126 

7  34  10.0 

28.82 

7 

7  58.8 

23    8  10.89 

3.144 

7  30  19.6 

28.88! 

8 

23    9     1.74 

3.198 

7  22  34.1 

29.17 

8 

7  56.2 

23    9  27.23 

3.216 

7  18  42.2 

29.23; 

9 

23  10  19.36 

3.269 

7  10  49.9 

29.51 

9 

7  53.6 

23  10  45.26 

3.286 

7    6  56.6 

29.57  I 

10 

23  11  38.65 

3.337 

6  58  57.5 

29.84 

10 

7  51.0 

23  12    4.94 

3.354 

6  55    2.9 

29.90 

11 

23  12  59.56 

3.404 

6  46  57.3 

30.17 

11 

7  48.4 

23  13  26.22 

3.420 

6  43     1.5 

30.22 

12 

23  14  22.05 

3.469 

6  34  49.5 

30.48 

12 

7  45.8 

23  14  49.06 

3.484 

6  30  52.6 

30.53  1 

13 

23  15  46.06 

3.532 

6  22  34.2 

30.78 

13 

7  4.3.3 

23  16  13.42 

3.546 

6  18  36.3 

30.83  ! 

14 

23  17  11.57 

3.593 

6  10  11.7 

31.08 

14 

7  40.b 

23  17  39.25 

3.606 

6    6  12.8 

31.11 

15 

23  18  38.53 

3.653 

5  57  42.4 

31.36 

15 

7  38.3 

23  19    6.51 

3.665 

5  53  42.6 

31.39 

16 

23  20    6.91 

3.711 

5  45    6.5 

31.63 

16 

7  35.8 

23  20  35.17 

3.722 

5  41     5.9 

31.67 

17 

23  21  36.65 

3.767 

5  32  24.1 

31.89 

17 

7  33.4 

23  22    6.18 

3.778 

5  28  22.8 

31.92 

18 

23  23    7.72 

3.821 

5  19  35.5 

32.14 

18 

7  31.0 

23  23  36.50 

3.831 

5  15  33.6 

32.17 

19 

23  24  40.07 

3.874 

5    6  41.0 

32.40 

19 

7  28.6 

23  25    9.09 

3.883 

5    2  38.5 

32.42 

20 

23  26  13.67 

3.925 

4  53  40.5 

32.64 

20 

7  26.2 

23  26  42.91 

3.934 

4  49  37.5 

32.66 

21 

23  27  48.47 

3.975 

4  40  34.3 

32.88 

21 

7  23.9 

23  28  17.93 

3.983 

4  36  31.0 

32.89 

22 

23  29  24.46 

4.023 

4  27  22.6 

33.10 

22 

7  21.5 

23  29  54.12 

4.031 

4  23  18.8 

33.12 

23 

23  31     1.59 

4.070 

4  14    5.6 

33.31 

23 

7  19.2 

S3  31  31.44 

4.078 

4  10     1.5 

33.33 

24 

23  32  39.84 

4.117 

4     0  43.4 

33.52 

24 

7  16.9 

23  33    9.87 

4.124 

3  56  39.1 

33.54 

25 

23  34  19.19 

4.162 

3  47  16.2 

33.73 

25 

7  14.6 

23  34  49.39 

4.169 

3  43  11.7 

33.74 

26 

23  35  59.61 

4.206 

3  3:^  44.2 

33.94 

26 

7  12.4 

23  36  29.jfr 

4.212 

3  29  39.5 

33.94 

27 

2;}  37  41.08 

4.249 

3  20    7.3 

34.14 

27 

7  10.1 

23  38  11.59 

4.SK)5 

3  16    2.5 

34.14 

28 

23  39  23.57 

4.291 

3    6  25.6 

34.33 

28 

7    7.9 

23  39  54.23 

4.2J)7 

3    2  20.7 

34.33 

29 

23  41     7.07 

4.332 

2  52  39.4 

34.51 

29 

7    5.7 

23  41  37.86 

4.338 

2  48  34.4 

34.51 

30 

23  42  51.55 

4.373 

2  38  49.0 

34.69 

30, 

,7    3.5 

23  43  22.47 

4.379 

2  34  44.0 

34.69 

Dec  1 

23  44  37.01 

4.413 

2  24  54.2 

34.87 

1 

7     1.3 

23  45    8.04 

4.419 

2  2U  49.2 

34.861 

2 

23  46  23.42 

4.452 

2  10  55.3 

35.04 

2 

6  59.2 

23  46  54.56 

4.457 

2    6  50.4 

35.03 

3 

23  48  10.75 

4.491 

1  56  52.4 

35.21 

3 

6  57.1 

23  48  42.00 

4.495 

1  52  47.5 

35.20 

4 

23  49  59.00 

4.529 

1  42  45.6 

35.37 

4 

6  54.9 

23  50  30.35 

4.533 

1  38  40.9 

35.:i6 

5 

23  51  48.14 

4.565 

1  28  35.0 

35.52 

5 

6  52.8 

23  52  19.58 

4.569 

1  24  30.5 

35..50 

6 

23  53  38.K 

4.601 

1  14  20.9 

3».66 

6 

6  50.7 

23  54    9.68 

4.605 

1  10  16.7 

35.64 

7 

23  55  29.0C     4.637 

1     0    3.2 

3S.80 

7 

6  48.6 

23  56    0.63 

4.640 

0  55  59.3 

35.78 

8 

23  57  20.7-2     4.671 

0  45  42.2 

35.94 

8 

6  46.6 

2:)  57  52.40 

4.674 

0  41  38.6 

35.92 

9 

23  59  13.24 

4.704 

0  31   18.0 

36.07 

9 

6  44.5 

23  59  44.99 

4.707 

0  27  14.8 

36.05 

10 

0     1     6.5b 

4.737 

0  16  50.7 

36.19 

10 

6  42.4 

0     1  38.36 

4.739 

-0  12  47.9 

36.17 

11 

0    3    0.64 

4.769 

-0    2  20.8 

36.30 

11 

6  40.4 

0    3  32.49 

4.771 

+0     1  41.5 

36.28 

12 

0    4  55.48 

4.800 

+0  12  11.7 

36.40 

12 

6  38.4 

0    5  27.37 

4.802 

0  16  13.5 

36.:«  i 

13 

0    6  51.04 

4.829 

0  26  46.5 

36.50 

13 

6  36.4 

0    7  22.96 

4.831 

0  30  47.7 

36.47 

14 

0    8  47.30 

4.858 

0  41  23.5 

36.59 

14 

6  34.4 

0    9  19.25 

4.860 

0  45  24.1 

36.56 

15 

0  10  44.25 

4.887 

0  56    2.6 

36.67 

15 

6  32.4 

0  11  16.23 

4.888 

I     0    2.5 

36.64 

16 

0  12  41.88 

4.915 

1  10  43.6 

36.75 

16 

6  30.4 

0  13  13.88 

4.916 

1  14  42.8 

36.72 

17 

0  14  40.18 

4.942 

1  25  26.4 

36.82 

17 

6  28.4 

0  15  12.19 

4.943 

1  29  24.9 

36.79 

18 

0  16  39.13 

4.969 

1  40  10.8 

36.87 

18 

6  26.5 

0  17  11.15 

4.969 

1  44     8.5 

36.84 

19 

0  18  38.71 

4.995 

1  54  56.5 

36.93 

19 

6  24.5 

0  19  10.74 

4.995 

1  58  53.3 

36.89 

20 

0  20  :J8.9I 

5.021 

2    9  43.5 

36.98 

20 

6  22.6 

0  21   10.95 

5.021 

2  13  39.4 

36.93 

21 

0  22  39.72 

5.046 

2  24  31.6 

37.02 

21 

6  20.6 

0  23  11.75 

5.046 

2  28  26.5 

36.98 

22 

0  24  41.11 

5.070 

2  39  20.8 

37.06 

22 

6  18.7 

0  25  13.13 

5.069 

2  43  14.7 

37.02 

23 

0  26  43.08 

5.094 

2  54  11.0 

37.10 

23 

6  16.8 

0  27  15.10 

5.094 

2  58    3.9 

37.06 

24 

0  28  45.64 

5.118 

3    9     1.8 

37.13 

24 

6  14.9 

0  29  17.65 

5.118 

3  12  53.7 

37.09 

25 

0  30  48.77 

5.142 

3  23  53.3 

37.15 

25 

6  13.1 

0  31  20.77 

5.142 

3  27  44.2 

37.11 

26 

0  32  52.47 

5.166 

3  38  45.2 

37.17 

26 

6  11.2 

0  33  24.45 

5.165 

3  42  35.1 

37.13 

27 

0  34  56.73 

5.189 

3  53  37.7 

37.19 

27 

6    9.3 

0  35  28.69 

5.188 

3  57  26.5 

37.14  1 

28 

0  37     1.56 

5.212 

4    8  30.5 

37.21 

28 

6    7.4 

0  37  33.50 

5.211 

4  12  18.2 

37.16  : 

29 

j    0  39    6.93 

5.235 

4  23  23.6 

37.22 

29 

6    5.6 

0  39  38.85 

5.234 

4  27  10.2 

37.17 

30 

0  41  12.85 

5.258 

4  38  17.0 

37.22 

30 

6    3.8 

0  41  44.74 

5.256 

4  42    2.4 

37.17, 

31 

0  43  19.30 

5.280 

4  53  10.2 

37.21 

31 

6    2.0 

0  43  51.16 

5.279 

4  56  54.6 

37.17 

32 

0  45  26.29 

+5.302 

+5    8    3.3 

+37.20 

32 

6    0.1 

0  45  58.12 

+5.302 

+5  11  46.6 

+37.16 . 
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Date. 

isyy. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Bight 
Ascension. 

DifLfor 
Ihonr. 

Apparent 
Declination. 

Diff.for 
Ibonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Difflfor 
lh.of 
Long. 

Apparent 
Declination. 

DUtfori 
1  boor  of 

Jan.   0 

h    m     8 
17  11  59.16 

+2*352 

-2^  2i  2S.2 

-ji:86 

d      h    m 
0  22  27.3 

h    m     8 
17  12  51.92 

+2*342 

0            /' 
-22  33  25.7 

-£79 

1 

17  12  55.54 

2.346 

22  33  30.0 

2.80 

1  22  24.3 

17  13  48.04 

2.336 

22  34  32.0 

2.73! 

2 

17  13  51.77 

2.340 

22  34  36.3 

2.73 

2  22  21.3 

17  14  44.02 

2.329 

22  35  36.8 

2.67' 

3 

17  14  47.86 

2.334 

22  35  41.2 

2.67 

3  22  18.3 

17  15  39.85 

2.323 

22  36  40.2 

2.61 

4 

17  15  43.79 

2.328 

22  36  44.6 

2.61 

4  22  15.3 

17  16  35.51 

2.317 

22  37  42.1 

2i»5 

5 

17  16  39.56 

2.321 

22  37  46.6 

2.55 

5  22  12.3 

17  17  31.01 

2.310 

22  38  42.6 

2.49 

6 

17  17  35.17 

2.314 

22  38  47.1 

2.49 

6  22    9.3 

17  18  26.35 

2.302 

22  39  41.7 

2.43 

7 

17  18  30.61 

2.306 

22  39  46.2 

2.43 

7  22    6.3 

17  19  21.51 

2.294 

22  40  39.3 

2.37 

8 

17  19  25.86 

2.298 

22  40  43.9 

2.37 

8  22    3.3 

17  20  16.47 

2.286 

22  41  35.6 

2.31 

9 

17  20  20.93 

2.290 

22  41  40.1 

2.31 

9  22    0.3 

17  21  11.25 

2.278 

22  42  30.4 

255. 

10 

17  21  15.80 

2.282 

22  42  34.9 

2.25 

10  21  57.2 

17  22    5.82 

2.270 

22  43  23.8 

2.19 

11 

17  22  10.47 

2.274 

22  43  28.3 

2.19 

11  21  54.2 

17  23    0.18 

2.261 

22  44  15.8 

2.14 

12 

17  23    4.93 

2.265 

22  44  20.2 

2.13 

12  21  51.2 

17  23  54.33 

2.252 

22  45    6.3 

2.08 

13 

17  23  59.17 

2.256 

22  45  10.7 

2.07 

13  21  48.2 

17  24  48.25 

2543 

22  45  55.4 

2.03 

14 

17  24  53.19 

2.246 

22  45  59.8 

2.01 

14  21  45.1 

17  25  41.95 

2.233 

22  46  43.1 

1.97 

15 

17  25  46.98 

2.236 

22  46  47.5 

1.95 

15  21  42.1 

17  26  35.41 

2.223 

22  47  29.4 

1.91 

16 

17  26  40.52 

2.226 

22  47  33.8 

1.89 

16  21  39.0 

17  27  28.61 

2.212 

22  48  14.4 

im 

17 

17  27  33.81 

2.215 

22  48  18.7 

1.83 

17  21  36.0 

17  28  21.56 

2.201 

22  48  58.0 

1.79 

18 

17  28  26.85 

2.204 

22  49    2.3 

1.77 

18  21  32.9 

17  29  14.25 

2.190 

22  49  40.3 

1.73 

19 

17  29  19.63 

2.193 

22  49  44.5 

1.72 

19  21  29.9 

17  30    6.67 

2.179 

22  50  21.2 

1.67 

20 

17  30  12.14 

2.182 

22  50  25.3 

1.67 

20  21  26.8 

17  30  58.82 

2.167 

22  51     0.7 

1£2 

21 

17  31    4.37 

2.170 

22  51     4.8 

1.62 

21  21  23.7 

17  31  50.69 

2.155 

22  51  39.0 

1.57 

22 

17  31  56.31 

2.158 

22  51  43.0 

1.56 

22  21  20.6 

17  32  42.26 

2.143 

22  52  16.0 

1.51 

23 

17  32  47.96 

2.146 

22  52  19.9 

1.50 

23  21  17.5 

17  33  33.54 

2.131 

22  52  51 .7 

1.46 

24 

17  33  39.32 

2.133 

22  52  55.5 

1.45 

24  21  14.5 

17  34  24.52 

2.118 

22  53  26.1 

1.41 

25 

17  34  30.37 

2.120 

^  53  29.9 

1.40 

25  21  11.4 

17  35  15.19 

2.105 

22  53  59.3 

\J36 

26 

17  35  21.11 

2.107 

22  54    3.0 

1.35 

26  21     8.3 

17  36    5.54 

2.092 

22  54  31.2 

1.31 

27 

17  36  11.53 

2.094 

22  54  34.9 

1.30 

27  21     5.2 

17  36  55.57 

2.079 

22  55    2.0 

1.26 

28 

17  37    1.63 

2.081 

22  55    5.6 

1.25 

28  21     2.1 

17  37  45.27 

2.065 

22  55  31.6 

151 

29 

17  37  51.41 

2.067 

22  55  35.0 

1.20 

29  20  59.0 

17  38  34.65 

2.051 

22  55  59.9 

1.16 

30 

17  38  40.86 

2.053 

22  56    3.3 

1.15 

30  20  55.8 

17  39  23.70 

2.037 

22  56  27.1 

1.11 

31 

17  39  29.97 

2.039 

22  56  30.4 

1.10 

31  20  52.7 

17  40  12.40 

2.022 

22  56  53.1 

1.06 

Feb.  1 

17  40  18.72 

2.024 

22  56  56.3 

1.05 

1  20  49.6 

17  41     0.74 

2.007 

22  57  17.9 

1.01 

2 

17  41     7.12 

2.009 

22  57  21 .1 

1.00 

2  20  46.5 

17  41  48.72 

1.992 

22  57  41.7 

0.96 

3 

17  41  55.16 

1.994 

22  57  44.8 

0.95 

3  20  43.3 

17  42  36.34 

1.976 

22  58    4.4 

0.91 

4 

17  42  42.83 

1 .978 

22  58    7.4 

0.90 

4  20  40.2 

17  43  23.58 

1.960 

22  58  26.0 

0.86 

5 

17  43  30.12 

1.962 

22  58  28.9 

0.86 

5  20  37.0 

17  44  10.43 

1.944 

22  58  46.5 

0.82 

6 

17  44  17.02 

1.946 

22  58  49.4 

0.82 

6  20  33.9 

17  44  56.89 

1.928 

22  59    6.1 

0.78 

7 

17  45    3.53 

1.929 

22  59    8M 

0.78 

7  20  30.7 

17  45  42.96 

1.911 

22  59  24.6 

0.74 

8 

17  45  49.64 

1.912 

22  59  27.2 

0.74 

8  20  25.5 

17  46  28.62 

1.893 

22  59  42.1 

0.70 

9 

17  46  35.33 

1 .895 

22  59  44.6 

0.70 

9  20  24.3 

17  47  13.85 

1.876 

22  59  58.6 

0.66 

10 

17  47  20.60 

1.878 

23    0    0.9 

0.66 

10  20  21.1 

17  47  58.66 

liJ59 

23    0  14.0 

0.62 

11 

17  48    5.45 

1.860 

23    0  16.2 

0.62 

11  20  17.9 

17  48  43.04 

1.841 

23    0  28.5 

0.58 

12 

17  48  49.86 

1.841 

23    0  30.6 

0.58 

12  20  14.7 

17  49  26.98 

1.822 

23    0  42.1 

0.54 

13 

17  49  33.82 

1.822 

23    0  44.1 

0.54 

13  20  11.5 

17  50  10.46 

1.803 

23    0  54.8 

0.50 

14 

17  50  17.34 

1.803 

23    0  56.7 

0.50 

14  20    8.3 

17  50  53.50 

1.784 

23    1    6.7 

0.46 

15 

17  51     0.40 

1.784 

23    1     8.4 

0.46 

15  20    5.1 

17  51  36.08 

1.764 

23    1  17.7 

0.43 

16 

17  51  42.99 

1.764 

23    1  19.3 

0.43 

16  20    1.9 

17  52  18.18 

1.744 

23    1  27.9 

0.40* 

17 

17  62  25.1 1 

1.744 

23    1  29.4 

0.40 

17  19  58.6 

17  52  59.80 

1.724 

23    1  37.3 

0.37 

18 

17  53    6.75 

1.724 

23    1  38.6 

0.37 

18  19  55.4 

17  53  40.94 

1.704 

23    1  45.8 

0.34 

19 

17  53  47.90 

1.704 

23    1  47.1 

0.34 

19  19  52.1 

17  54  21.59 

1.683 

23    1  53.7 

0.31  ! 

20 

17  54  28.55 

1.683 

23    1  54.8 

0.31 

20  19  48.9 

17  55    1.73 

1.662 

23    2    0.8 

0.28' 

21 

17  55    8.70 

1.662 

23    2    1.8 

0.28 

21  19  45.6 

17  55  41.37 

1.641 

23    2    75 

0.25 1 

22 

17  55  48.33 

1.641 

23    2    8.1 

0.25 

22  19  42.3 

17  56  20.49 

1.619 

23    2  12.9 

052 

23 

17  56  27.45 

1.619 

23    2  13.8 

0.22 

23  19  39.0 

17  56  59.09 

1.597 

23    2  18.0 

0.19 

24 

17  57    6.05 

1.597 

23    2  18.8 

0.19 

24  19  35.7 

17  57  37.17 

1.575 

23    2  22.5 

0.16 

25 

17  57  44.12 

1.575 

23    2  23.1 

0.16 

25  19  32.4 

17  58  14.72 

1.553 

23    2  26.3 

0.14 : 

1 

26 

17  58  21  66 

1.553 

23    2  26.8 

0.13 

26  19  29.1 

17  58  51.74 

1.530 

23    2  29.5 

0.12' 

27 

17  58  58.66 

1 .530 

23    2  30.0 

0.11 

27  19  25.8 

17  59  28.21 

1.507 

23    2  32.2 

0.10 1 

28 

17  59  35.11 

1.507 

23    2  32.6 

0.09 

28  19  22.5 

18    0    4.13 

1.484 

23    2  34.3 

0.08 

29 

18    0  11.01 

+1.484 

-23    2  34.7 

-0.07 

29  19  19.1 

18    0  39.49 

+1.461 

-23    2  36.0 

-0.06 
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Date. 
1877. 

TOR  WASHINGTON  MEAN  NOON. 

FOR  MEBIDIAN  THANSIT. 

Appareut 
Kicht 
•Asceisioii. 

Difllfor 
Ihour. 

Apparent 
Deolination. 

Diff.for 
Ihonr. 

Mean  Time 
ofTranait. 

Apparent 

Bight 
Aacenaion. 

Diff.for 
lh.of 
Long. 

Apparent 
Decimation. 

Diff.for 

1  hour  of 

Long. 

h    m     8 

8 

o 

•i  34'.7 

ti 

d     b    m 

h    m     8 

8 

o 

i  36.0 

fi 

Mar.  1 

18     0  11.01 

•1.1.484 

-23 

-0.07 

1   19  19.1 

18    0  39.49 

+1 .461 

-23 

-0.06 

2 

18    0  46.35 

1.461 

23 

2  36.3 

0.05 

2  19  15.8 

18     1   14.29 

1.438 

23 

2  37.2 

0.04 

3 

18     1  21.12 

1.437 

23 

SJ  37.3 

0.03 

3  19  12.4 

18     1  48.52 

1.414 

23 

2  37.8 

-0.02 

4 

18     1  55.31 

1.412 

23 

2  37.9 

-0.01 

4  19    9.0 

18    2  22.16 

1.389 

23 

2  38.0 

0.00 

5 

18    2  28.90 

1.387 

23 

2  38.0 

0.00 

5  19    5.6 

18    2  55.20 

1.364 

23 

2  37.8 

+0.02 

6 

18    3    1.90 

1.362 

23 

2  37.7 

+0.02 

6  19    2.2 

18    3  27.65 

1.389 

23 

2  37.2 

0.03 

7 

18    3  34.30 

1.337 

23 

2  37.0 

0.04 

7  18  58.8 

18    3  59.49 

1.314 

23 

2  36.2 

0.05 

8 

18    4    6.09 

1.311 

23 

2  35.9 

0.06 

8  18  55.4 

18    4  30.72 

1.288 

23 

2  34.8 

0.06 

9 

18    4  37.26 

1 .285 

23 

2  34.5 

0.07 

9  18  52.0 

18    5     1.33 

1.262 

23 

2  33.2 

0.07 

10 

18    5    7.81 

1.259 

23 

2  32.8 

0.08 

10  18  48.6 

18    5  31.31 

1.236 

23 

2  31.3 

0.08 

11 

18    5  37.72 

1.233 

23 

2  30.8 

0.09 

11  18  45.1 

18    6    0.65 

1.209 

23 

2  29.1 

0.09 

12 

18    6    6.99 

1.206 

23 

2  28.6 

O.IO 

12  18  41.7 

18    6  29.34 

1.182 

23 

2  26.7 

0.10 

13 

18    6  35.61 

1.179 

23 

2  26.1 

0.11 

13  18  38.2 

18    6  57.38 

1.155 

23 

2  24.0 

0.11 

14 

18    7    3.58 

1.151 

23 

2  23.4 

0.12 

14  18  34.7 

18    7  24.77 

1.127 

23 

2  21.2 

0.12 

15 

18    7  30.88 

1.123 

23 

2  20.5 

0.13 

15  18  31.2 

18    7  51.49 

1.099 

23 

2  18.2 

0.13 

16 

18    7  57.51 

1.095 

23 

2  17.5 

0.13 

16  18  27.7 

18    8  17.54 

1.071 

23 

2  15.1 

0.13 

17 

18    8  23.46 

1.067 

23 

2  14.3 

0.14 

17  18  242  18    8  42.90 

1.043 

23 

2  11.8 

0.14 

18 

18    8  48.73 

1.038 

23 

2  11.0 

0.14 

18  18  20.7 

18    9  37.58 

1.014 

23 

2    8.5 

0.14 

19 

18    9  13.31 

1.009 

23 

2    7.6 

0.14 

19  18  17.1 

18    9  31.57 

0.985 

23 

2    5.0 

0.14 

20 

18    9  37.19 

0.979 

23 

2    4.2 

0.15 

20  18  13.6 

18    9  54.86 

0.955 

23 

2    1.6 

0.15 

21 

18  10    0.37 

0.949 

23 

2    0.7 

0.15 

21  18  10.0 

18  10  17.45 

0.925 

23 

1  58.1 

0.15 

22 

18  10  22.84 

0.919 

23 

1  57.2 

0.15 

22  18    6.5 

18  10  39.33 

0.895 

23 

1  54.6 

0.15 

23 

18  10  44.60 

0.890 

23 

1  53.7 

0.15 

23  18    2.9 

18  11     0.49 

0.866 

23 

1  51.1 

0.15 

24 

18  11     5.65 

0.860 

23 

1  50.2 

0.15 

24  17  59.3 

18  11  20.95 

0.836 

23 

1  47.6 

0.15 

25 

18  11  25.97 

0.830 

23 

1  46.6 

0.14 

25  17  55.7 

18  11  40.68 

0.806 

23 

1  44.3 

0.14 

26 

18  11  45.56 

0.800 

23 

1  43.4 

0.14 

26  17  52.0 

18  11  59.68 

0.776 

23 

1  40.9 

0.14 

27 

18  12    4.42 

0.770 

23 

1  40.1 

0.14 

27  17  48.4 

18  12  17.94 

0.746 

23 

1  37.7 

0.14 

28 

18  12  22.54 

0.739 

23 

1  36.9 

0.13 

28  17  44.8 

18  12  35.47 

0.715 

23 

1  34.6 

0.13 

29 

18  12  39.92 

0.708 

23 

1  33.8 

0.13 

29  17  41.1 

18  12  52.26 

0.684 

23 

1  31.6 

0.13 

30 

18  12  56.55 

0.677 

23 

1  30.8 

0.12 

30  17  37.5 

18  13    8.29 

0.653 

23 

1  28.7 

0.12 

31 

18  13  12.43 

'   0.646 

23 

1  28.0 

0.11 

31  17  33.8 

18  13  23.57 

0.622 

23 

1  26.0 

0.11 

Apr.  1 

18  13  27.55 

0.614 

23 

1  25.4 

0.10 

1  17  30.1 

18  13  38.10 

0.590 

23 

1  23.5 

0.10 

i           » 

18  13  41.90 

0.582 

23 

1  22.9 

0.09 

2  17  26.4 

18  13  51.86 

0.558 

23 

1  21.1 

0.09 

'           3 

18  13  55.48 

0.550 

23 

1  20.6 

0.08 

3  17  22.7 

18  14    4.84 

0.526 

23 

1  19.0 

0.08 

4 

18  14    8.28 

0.518 

23 

1  18.5 

0.07 

4  17  19.0 

18  14  17.04 

0.494 

23 

1  17.1 

0.07 

5 

18  14  20.31 

0.485 

23 

1   16.7 

0.06 

5  17  15.3 

18  14  28.47 

0.461 

23 

1  15.5 

0.06 

6 

18  14  31.55 

0.452 

23 

1  15.1 

0.05 

6  17  11.5 

18  14  39.11 

0.428 

23 

1  14.1 

0.05 

7 

18  14  42.00 

0.419 

23 

1   13.8 

0.04 

7  17    7.7 

18  14  48.97 

0.395 

23 

1  13.0 

0.04 

8 

18  14  51.66 

0.386 

23 

1   12.8 

0.03 

8  17    3.9 

18  14  58.04 

0.362 

23 

1  12.2 

0.03 

9 

18  15    0.52 

0.353 

23 

1  12.1 

0.02 

9  17    0.1 

18  15    6.31 

0.329 

23 

1  11.7 

0.02 

10 

18  15    8.58 

0.319 

23 

1  11.6 

+0.01 

10  16  56.3 

18  15  13.78 

0.295 

23 

1  11.4 

+0.01 

11 

18  15  15.83 

0.285 

23 

1  11.4 

0.00 

11  16  52.5 

18  15  20.44 

0.261 

23 

1  11.4 

-0.01 

12 

18  15  22.26 

0.231 

23 

1  11.6 

-0.01 

12  16  48.7 

18  15  26.29 

0.228 

23 

1  11.8 

0.02 

13 

18  15  27.88 

0.217 

23 

1  12.1 

0.03 

13  16  44.9 

18  15  31.33 

0.194 

23 

1  12.6 

0.04 

14 

18  15  32.68 

0.183 

23 

1  13.0 

0.04 

14  16  41.0 

18  15  35.55 

0.160 

23 

1  13.7 

0.05 

15 

18  15  36.67 

0.149 

23 

1  UJ2 

0.05 

15  16  37.1 

18  15  38.96 

0.126 

23 

1  15.2 

0.07 

16 

18  15  39.84 

0.115 

23 

1  15.8 

0.06 

16  16  33.2 

18  15  41.55 

0.092 

23 

1  17.1 

0.08 

17 

18  15  42.19 

0.080 

23 

1  17.7 

0.08 

17  16  29.3 

18  15  43.33 

0.058 

23 

1  19.3 

0.10 

18 

18  15  43.72 

0.046 

23 

1  20.0 

0.10 

18  16  25.4 

18  15  44.30 

+0.024 

23 

1  21.8 

0.11 

19 

18  15  44.43 

40.012 

23 

1  22.7 

0.12 

19  16  21.5 

18  15  44.45 

-0.010 

23 

1  24.7 

0.13 

20 

18  15  44.32 

-0.022 

23 

1  25.7 

0.14 

20  16  17.5 

18  15  43.79 

0.044 

23 

1  28.0 

0.14 

21 

18  15  43.39 

0.056 

23 

1  29.1 

0.15 

21  16  13.6 

18  15  42.31 

0.078 

23 

1  31.6 

0.16 

22 

18  15  41.65 

0.090 

23 

1  32.8 

0.17 

22  16    9.6 

18  15  40.03 

0.112 

23 

1  35.5 

0.17 

23 

18  15  39.10 

0.124 

23 

1  36.9 

0.18 

23  16    5.6 

18  15  36.94 

0.146 

23 

1  39.9 

0.19 

24 

18  15  35.74 

0.158 

23 

1  41.4 

0.20 

24  16    1.6 

18  15  33.05 

0.179 

23 

1  44.6 

0.20 

25 

18  15  31.57 

0.191 

23 

1  46i2 

0.21 

25  15  57.6 

18  15  28.36 

0.212 

23 

1  49.6 

0.22 

26 

18  15  26.59 

0.224 

23 

1  51.4 

0.22 

26  15  53.6 

18  15  22.86 

0.245 

23 

1  55.0 

0.23 

27 

18  15  20.81 

0.258 

23 

1  56.9 

0.24 

27  15  49.6 

18  15  16.57 

0.278 

23 

2    0.7 

0.24 

28 

18  15  14.22 

0.292 

23 

2    2.8 

0.25 

28  15  45.5 

18  15    9.47 

0.312 

23 

2    6.8 

0.25 

29 

18  15    6.83 

0.325 

23 

2    9.0 

0.26 

29  15  41.5 

18  15     1.58 

0.345 

23 

2  13.2 

0.27 

30 

18  14  58.64 

0.358 

23 

2  15.6 

0.28 

30  15  37.4 

18  14  52.90 

0.378 

23 

2  20.0 

0.28 

31 

18  14  49.66 

-0.391 

-23 

2  22.5 

-0.29 

31  15  33.3 

18  14  43.43 

-0.411 

-23 

2  27.1 

-0.30 1 

T 
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Dftte. 

isyy. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

Apparent 

lUght 
AaoensioD. 

DilRfor 
Ihoor. 

Apparent 
Declination. 

Diff.for 
Ihonr. 

Mean  Time 
ofTraneit. 

Apparent 

Right 
Ascension. 

Diftfor 
lh.of 
Long. 

Apparent 
Decb^tion. 

DMT.  for 

1 hoar of 

Long. 

h    m     8 

8 

o 

i  22.5 

It 

d     h    m 

h    m     8 

8 

0 

12  2^.1 

// 

May  1 

18  14  49.66 

-0.391 

-23 

-0.29 

1  15  33.3 

18  14  43.43 

-0.411 

-23 

-0.30  i 

2 

18  14  39.88 

0.424 

23 

2  29.7 

0.31 

2  15  29.2 

18  14  33.16 

0.444 

23 

2  34.5 

0.31 

3 

18  14  29.31 

0.457 

23 

2  37.2 

0.32 

3  15  25.1 

18  14  22.12 

0.476 

23 

2  422 

0.32 

4 

18  14  17.96 

0.490 

23 

2  45.0 

0.33 

4  15  20.9 

18  14  10.30 

0.509 

23 

2  50J2 

0.33 

5 

18  14    5.82 

0.522 

23 

2  53.1 

0.35 

5  15  16.8 

18  13  57.71 

0.541 

23 

2  58.4 

0.34 

6 

18  13  52  91 

0.554 

23 

3    1.5 

0.36 

6  15  12.6 

18  13  44.35 

0.573 

23 

3    6.9 

0.35 

7 

18  13  39.23 

0.586 

23 

3  10.2 

0.37 

7  15    8.5 

18  13  30.23 

0.604 

23 

3  15.8 

0.36 

B 

18  13  24.79 

0.617 

23 

3  19.1 

0.38 

8  15    4.3 

18  13  15.36 

0.635 

23 

3  24.8 

0.37 

9 

18  13    9.59 

0.648 

23 

3  28.2 

0.39 

9  15     0.1 

18  12  59.74 

0.666 

23 

3  340 

0.38 

10 

18  12  53.64 

0.679 

23 

3  37.5 

0.39 

10  14  55.9 

18  12  43.36 

0.697 

23 

3  43.4 

0.39 

11 

18  12  36.96 

0.710 

23 

3  47.0 

0.40 

11  14  51.7 

18  12  26.30 

0.727 

23 

3  53.0 

0.40 

12 

18  12  19.55 

0.740 

23 

3  56.7 

0.40 

12  14  47.5 

18  12    8.50 

0.757 

23 

4    2.8 

0.40 

13 

18  12    1.41 

0.770 

23 

4    6.6 

0.40 

13  14  43.3 

18  11  49.98 

0.786 

23 

4  12.8 

0.41 

14 

18  n  42.57 

0.799 

23 

4  16.8 

0.41 

14  14  39.0 

18  11  30.77 

0.814 

23 

4  23.1 

0.41 

15 

18  11  23.03 

0328 

23 

4  27.2 

0.41 

15  14  34.7 

18  11   10.87 

0.843 

23 

4  33.5 

0.42 

16 

18  11    2.81 

0.857 

23 

4  37.7 

0.42 

16  14  30.4 

18  10  50.30 

0.871 

23 

4  44.1 

0.42 

17 

18  10  41.91 

0.885 

23 

4  48.2 

0.42 

17  14  26.1 

18  10  29.07 

0.899 

23 

4  54.6 

0.43 

18 

18  10  20.36 

0.912 

23 

4  58.7 

0.43 

18  14  21.8 

18  10    7.20 

0.926 

23 

5    5.1 

0.44 

19 

18    9  5817 

0.938 

23 

5    9.3 

0.43 

19  14  17.5 

18    9  44.70 

0.952 

23 

5  15.7 

0.44 

20 

18    9  35.35 

0.964 

23 

5  19.9 

0.44 

20  14  13.2 

18    9  21.56 

0.977 

23 

5  26^2 

0.44. 

21 

18    9  11.91 

0.969 

23 

5  30.6 

0.44 

21  14    8.9 

18    8  57.86 

1.001 

22 

5  36.9 

0.44 

22 

18    8  47.87 

1.013 

23 

5  41.2 

0.44 

22  14    4.5 

18    8  33.55 

1.024 

23 

5  47.4 

0.44 

23 

18    8  23.25 

1.037 

23 

5  51.8 

0.44 

23  14    0.2 

18    8    8.67 

1.047 

23 

5  58.0 

0.44 

24 

18    7  58.06 

1.060 

23 

6    2.3 

0.44 

24  13  55.8 

18    7  43i23 

1.070 

23 

6    8.4 

0.44 

25 

18    7  32.31 

1.083 

23 

6  12.8 

0.43 

25  13  51.5 

18    7  17i21 

1.093 

23 

6  18.9 

0.44 

26 

18    7    6.03 

1.106 

23 

6  23.2 

0.43 

26  13  47.1 

18    6  50.74 

1.115 

23 

6  29.2 

0.43 

27 

18    6  39iJ3 

1.128 

2:1 

6  33.5 

0.42 

27  13  42.7 

18    6  23.73 

1.137 

23 

6  39.4 

0.43, 

28 

18    6  11.92 

1.149 

23 

6  43.7 

0.42 

28  13  38.3 

18    5  56i» 

1.157 

23 

6  49.5 

0.42, 

29 

18    5  44.12 

1.169 

23 

6  53.9 

0.41 

29  13  33.9 

18    5  28.25 

1.176 

23 

6  59.6 

0.42 

30 

18    5  15.85 

1.188 

23 

7    3.9 

0.41 

30  13  29.5 

18    4  59.81 

1.194 

28 

7    9.4 

0.41 

31 

18    4  47.13 

1.206 

23 

7  13.7 

0.40 

31  13  25.1 

18    4  30.93 

1.212 

23 

7  19.1 

0.40 

June  1 

18    4  17.97 

1J323 

23 

7  23.3 

0.39 

1  13  20.7 

18    4    1.62 

1.229 

23 

7  28.5 

0.40 

2 

18    3  48.39 

li240 

23 

7  32.7 

0.38 

2  13  16.3 

18    3  31.91 

li245 

23 

7  37.8 

0.39 

3 

18    3  18.41 

1.256 

23 

7  41.8 

0.37 

3  13  11.9 

18    3    1.81 

1.261 

23 

7  46.7 

0.38 

4 

18    2  48.05 

1.272 

23 

7  50.7 

0.36 

4  13    7.5 

18    2  31.35 

1.276 

23 

7  55.5 

0.37 

5 

18    2  17.32 

1.287 

23 

7  59.4 

0.35 

5  13    3.1 

18    2    0.53 

1.290 

23 

8    4.0 

0.35 

6 

18    1  46.25 

1.301 

23 

8    7.8 

0.34 

6  12  58.6 

18    1  29.38 

1.304 

23 

8  12.2 

0.34 

7 

18    1  14.87 

1.314 

23 

8  16.0 

0.33 

7  12  54.1 

18    0  57.93 

1.316 

23 

8  20.2 

0.32 

8 

18    0  43.19 

1.326 

23 

8  23.9 

0.32 

8  12  49.6 

18    0  26.20 

1.327 

23 

8  27.9 

0.31 

9 

18    0  11.24 

1.337 

23 

8  31.4 

0.31 

9  12  45.2 

17  59  54.22 

1.337 

23 

8  35.3 

0.30 

10 

17  59  39.03 

1.347 

23 

8  38.5 

0.29 

10  12  40.7 

17  59  21.99 

1.347 

23 

8  42.2 

0.28 

11 

17  69    6.60 

1.356 

23 

8  45.3 

0.28 

11  12  36.2 

17  58  49.55 

1.355 

23 

8  48.8 

0J»7 

12 

17  68  33.96 

1.364 

23 

8  51.8 

0.27 

12  12  31.8 

17  58  16.92 

1.363 

23 

8  65.1 

0.26 

13 

17  58    1.15 

1.371 

23 

8  58.0 

0.26 

13  12  27.3 

17  57  44.13 

1.370 

23 

9    1.1 

0.24 

14 

17  57  28.20 

1.377 

23 

9    3.9 

0.24 

14  12  22.8 

17  57  11.21 

1.375 

23 

9    6.8 

0.23 

15 

17  56  55.11 

1.381 

23 

9    9.5 

0i23 

15  12  18.3 

17  56  38.17 

1.379 

23 

9  12.2 

OiJl 

16 

17  56  21.92 

1.384 

23 

9  14.7 

0.21 

16  12  13.9 

17  66    5.04 

1.382 

23 

9  17.2 

0.20 

17 

17  55  48.65 

1.387 

23 

9  19.5 

0.20 

17  12    9.4 

17  55  31.84 

1.384 

23 

9  21.8 

0.18 

18 

17  55  15.33 

1.389 

23 

9  24.0 

0.18 

18  12    4.9 

17  54  58.60 

1.385 

23 

9  26.1 

0.17 

19 

17  54  41.97 

1.390 

23 

9  28.2 

0.17 

19  12    0.4 

17  54  25.34 

1.386 

23 

9  30.1 

0.15  i 

20 

17  54    8.59 

1.391 

23 

9  32.0 

0.15 

20  11  55.9 

17  53  52.07 

1.386 

23 

9  33.7 

0.14 

1 

21 

17  53  35.22 

1.389 

23 

9  35.3 

0.14 

21  11  51.4 

17  53  18.82 

1.384 

23 

9  36.8 

0.13! 

22 

17  53     1.90 

1.386 

23 

9  38.2 

0.12 

22  11  46.9 

17  52  45.63 

1.381 

23 

9  39.5 

0.11 

23 

17  52  28.66 

1.383 

23 

9  40.7 

0.11 

23  11  42.4 

17  52  12.52 

1.377 

23 

9  41.8 

0.10 

24 

17  51  55.50 

1.380 

23 

9  42.9 

0.09 

24  11  38.0 

17  51  39.51 

1.373 

23 

9  43.8 

0.09' 

25 

17  51  22.43 

1.376 

23 

9  44.8 

0.08 

25  11  33.5 

17  51     6.60 

1.368 

23 

9  45.6 

0.07 

26 

17  50  49.46 

1.370 

23 

9  46.4 

0.06 

26  11  29.0 

17  50  33.80 

1.362 

23 

9  47.0 

0.06 

27 

17  50  16.65 

1.363 

23 

9  47.6 

0.05 

27  11  24.5 

17  50     1.17 

1.355 

23 

9  48.1 

0.05 

28 

17  49  44.01 

1.355 

23 

9  48.5 

0.03 

28  11  20.0 

17  49  28.72 

1.347 

23 

9  48.8 

0.03 

29 

17  49  11.57 

1.347 

23 

9  49.1 

-0.02 

29  11  15.5 

17  48  56.48 

1.338 

23 

9  49.3 

-0.01 

30 

17  48  39.35 

1.338 

23 

9  49.3 

0.00 

30  11  11.0 

17  48  24.47 

1.329 

23 

9  40.3 

0.00 
+0.01. 

31 

17  48    7.35 

-1.328 

-23 

9  49.2 

+0.01 

31   11     6.6  17  47  52.68 

-1.318 

-23 

9  49.1 
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Bftte. 

•  isyy. 

1 

FOB  WA8UJLN6TON  MBAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

Apparent 

Bight 
Ascension. 

Dli£foT 
Ihonr. 

Apparent 
Decimation. 

Diff.for 
Ihour. 

Mean  Time 
of  Transit 

Apparent 

Bii^t 
Ascension. 

Difllfor 
lh.of 
Long. 

Apparent 
Declination. 

Diff.for! 

Ihonr  of 

Long. 

h    m     8 

s 

o 

d  49J3 

// 

d 

h    m 

h    m     8 

8 

o 

/          /' 

a* 

July  1 

17  48     7.35 

-1.328 

-23 

+0.01 

1 

11    6.6 

17  47  52.68 

-1.318 

-23 

9  49.1 

+0.01 

2 

17  47  35.59 

1.316 

23 

9  48.8 

0.02 

2  11    2.1 

17  47  21.14 

1.306 

23 

9  48.6 

0.02 

3 

17  47    4.14 

1.304 

23 

9  48.2 

0.03 

3  10  57.7 

17  46  49.92 

1.2i)3 

23 

9  47.9 

0.031 

4 

17  46  32.99 

1.291 

23 

9  47.4 

0.04 

4 

10  53.2 

17  46  19.01 

1.280 

23 

9  47.0 

0.04 

5 

17  46    2.16 

1.277 

23 

9  46.4 

0.05 

5  10  48.8 

17  45  48.43 

1.266 

23 

9  45.9 

0.05 

6 

17  45  30.67 

1.262 

23 

9  45.2 

0.06 

6  10  44.3 

17  45  1750 

1.251 

23- 

9  44.6 

0.06 

7 

17  45     1.55 

1.246 

23 

9  43.8 

0.06 

7  10  39.9 

17  44  48.34 

1.235 

23 

9  43.1 

0.06 

8 

17  44  31.81 

1.230 

23 

9  42.2 

0.07 

8  10  35.5 

17  44  18.87 

1.218 

23 

9  41.5 

0.07 

9 

17  44    2.48 

1.213 

23 

9  40.4 

0.07 

9  10  31.1 

17  43  49.81 

1.201 

23 

9  39.6 

0.08 

10 

17  48  33.58 

1.195 

23 

9  38.4 

0.08 

10  10  26.7 

17  43  21.19 

1.183 

23 

9  37.6 

0.08 

11 

17  43    5.13 

1.176 

23 

9  36.4 

0.08 

11 

10  22.3 

17  42  53.03 

1.164 

23 

9  35.6 

1 

0.08 

12 

17  42  37.16 

1.156 

23 

9  34.3 

0.08 

12  10  17.9 

17  42  25.35 

1.153 

23 

9  33.4 

0.08 

13 

17  42    9.68 

1.135 

23 

9  32.2 

0.09 

13  10  13.6 

17  41  58.16 

1.122 

23 

9  31.3 

0.08 

14 

J  7  41  42.70 

1.113 

23 

9  30.0 

0.09 

14 

10    9.2 

17  41  31.48 

1.100 

23 

9  29.1 

0.09 

15 

17  41  16.25 

1.091 

23 

9  27.8 

0.09 

15 

10    4.8 

17  41    5.34 

1.078 

23 

9  26.9 

0.09 

16 

17  40  50.34 

1.068 

23 

9  25.5 

0.09 

16  10    0.4 

17  40  39.74 

i.055 

23 

9  24.6 

0.09 

17 

17  40  24.99 

1.044 

23 

9  23.2 

0.09 

17 

9  56.1 

17  40  14.70 

1.031 

23 

9  22.3 

0.09 

18 

17  40    0.21 

1.020 

23 

9  21.0 

0.09 

18 

9  51.7 

17  39  50iJ3 

1.006 

23 

9  20.1 

0.09 

19 

17  39  36.03 

0.995 

23 

9  18.8 

0.09 

19 

9  47.4 

17  39  26.36 

0.981 

23 

9  17.9 

0.09 

20 

17  39  12.45 

0.970 

23 

9  16.7 

0.08 

20 

9  43.1 

17  39    3.10 

0.956 

23 

9  15.8 

0.09 

21 

17  38  49.49 

0.944 

23 

9  14.6 

0.08 

21 

9  38.8 

17  38  40.46 

0.930 

23 

9  13.8 

0.08 

22 

17  38  27.15 

0.917 

23 

9  12.7 

0.08 

22 

9  34.5 

17  38  18.44 

0.903 

23 

9  12.0 

0.08 

23 

17  38    5.45 

0.889 

23 

9  11.0 

0.07 

23 

9  30.2 

17  37  57.06 

0.876 

23 

9  10.3 

0.08 

24 

17  37  44.42 

0.861 

23 

9    9.5 

0.06 

24 

9  25.9 

17  37  36.35 

0.848 

23 

9    8.9 

0.07 

25 

17  37  24.05 

•   0.833 

23 

9    8.1 

0.05 

25 

9  21.7 

17  37  16.31 

0.820 

23 

9    7.6 

0.06 

26 

17  37    4.35 

0.805 

23 

9    6.9 

0.04 

26 

9  17.5 

17  36  56.93 

0.792 

23 

9    6.5 

0.05 

27 

17  36  45.33 

0.776 

23 

9    5.9 

•    0.03 

27 

9  13.3 

17  36  38.23 

0.763 

23 

9    5.6 

0.04 

28 

17  36  27.01 

0.747 

23 

9    5.1 

0.02 

28 

9    9.0 

17  36  20.23 

0.734 

23 

9    4.9 

»0.03 

29 

17  36    0.40 

0.718 

23 

9    4.6 

+001 

29 

9    4.8 

17  36    2.94 

0.705 

23 

9    4.5 

+0.01* 

30 

17  35  52.50 

0.689 

23 

9    4.4 

0.00 

30 

9    0.6 

17  35  46.36 

0.676 

23 

9    4.4 

0.00 

31 

17  35  36.33 

0.659 

23 

9    4.5 

-0.01 

31 

8  56.4 

17  35  30.51 

0.646 

23 

9    4.6 

-0.01 

Aug.  1 

17  35  20.89 

0.628 

23 

9    4.9 

0.02 

1 

8  52.2 

17  35  15.39 

0.615 

23 

9    5.1 

0.03 

2 

17  35    6.19 

0.597 

23 

9    5.6 

0.04 

2 

8  48.0 

17  35    1.00 

0.584 

23 

9    6.0 

0.04 

3 

17  34  52.24 

0.566 

23 

9    6.7 

0.05 

3 

8  43.8 

17  34  47.37 

0.553 

23 

9    7.2 

0.06 

4 

17  34  39.05 

0.534 

23 

9    8.2 

0.07 

4 

8  39.6 

17  34  34.50 

0.521 

23 

9    8.8 

0.07 

5 

17  34  26.62 

0.502 

23 

9  10.1 

0.08 

5 

8  35.5 

17  34  22.38 

0.489 

23 

9  10.8 

0.09 

6 

17  34  14.98 

0.469 

23 

9  12.4 

0.10 

6 

8  31.4 

17  34  11.05 

0.456 

23 

9  13.3 

0.11 

7 

17  34    4.12 

0.436 

23 

9  15.1 

0.12 

7 

8  27.3 

17  34    0.50 

0.423 

23 

9  16.1 

0.13 

8 

17  33  54.05 

0.403 

23 

9  18.3 

0.14 

8 

8  23.2 

17  33  50.73 

0.390 

23 

9  19.4 

0.15 

9 

17  33  44.78 

0.370 

23 

9  21 .9 

0.16 

9 

8  1.9.1 

17  33  41.76 

0.357 

23 

9  23.2 

0.17 

10 

17  33  36.31 

0.337 

23 

9  25.9 

0.18 

10 

8  15.1 

17  33  33.59 

0.324 

23 

9  27.4 

0.19 

11 

17  33  28.65 

0.303 

23 

9  30.3 

0.19 

11 

8  11.0 

17  33  26.22 

0.291 

23 

9  31.9 

0.20 

12 

17  33  21.79 

0.269 

23 

9  35.2 

0.21 

12 

8    7.0 

17  33  19.65 

0.257 

23 

9  37.0 

0.22 

13 

17  33  15.74 

0.235 

23 

9  40.6 

0.23 

13 

8    3.0 

17  33  13.89 

0.223 

23 

9  42.6 

0.24 

14 

17  33  10.50 

0.201 

23 

9  46.4 

0.25 

14 

7  59.0 

17  33    8.94 

0.189 

23 

9  48.5 

0.26 

15 

17  33    6.08 

0.167 

23 

9  52.7 

0.27 

15 

7  55.0 

17  33    4.80 

0.156 

23 

9  54.9 

0.28 

16 

17  33    2.47 

0.133 

23 

9  59.5 

0.29 

16 

7  51.0 

17  33    1.47 

0.122 

23  10    1.9 

0.30 

17 

17  32  59.66 

0.099 

23  10    6.9 

0.31 

17 

7  47.0 

17  32  58.95 

0.088 

23  10    9.4 

0.32 

18 

17  32  57.71 

0.065 

23  10  14.7 

0.33 

18 

7  43.0 

17  32  57.25 

0.054 

23  10  17.3 

0.34 

19 

17  32  56.56 

-0.031 

23  10  22.9 

0.35 

19 

7  39.0 

17  32  56.36 

-0.020 

23  10  25.6 

0.36 

20 

17  32  56i^ 

4^.003 

23  10  31.6 

0.37 

20 

7  35.1 

17  32  56.29 

+0.014 

23  10  34.5 

0.38 

21 

17  32  56.72 

0.037 

23  10  40.8 

0.39 

21 

7  31.2 

17  32  57.04 

0.048 

23  10  43.8 

0.40 

22 

17  32  58.02 

0.071 

23 

10  50.5 

0.41 

22 

7  27.3 

17  32  58.59 

0.081 

23  10  53.6 

0.42 

23 

17  33    0.13 

0.105 

23 

11    0.7 

0.43 

23 

7  23.4 

17  33    0.94 

0.115 

23  11     3.9 

0.44 

24 

17  33    3.05 

0.139 

23  11  11.4 

0.45 

24 

7  19.5 

17  33    4 10 

0.149 

23 

11  14.8 

0.46 

25 

17  33    6.78 

0.173 

23  11  22.6 

0.47 

25 

7  15.6 

17  33    7.07 

0.183 

23 

11  26.1 

0.48 

26 

17  33  11.32 

0.207 

23  11  34.2 

0.49 

26 

7  11.8 

17  33  12.84 

0.217 

23  11  37.8 

0.50 

27 

17  33  16.67 

0.241 

23  11  46.3 

0.51 

27 

7    8.0 

17  33  18.41 

0.250 

23  11  50.0 

0.52 

28 

17  33  22.82 

0.274 

23  11  58.8 

0.53 

28 

7    4.2 

17  33  24.78 

0.283 

23 

12    2.6 

0.54 

20 

17  33  29.78 

0.307 

23  12  11.8 

0.55 

29 

7    0.4 

17  33  31.96 

0.316 

23 

12  15.7 

0.56 

30 

17  33  37.54 

0.341 

23  12  25.3 

0.57 

30 

6  56.6 

17  33  39.93 

0.349 

23  12  29.3 

0.58 

31 

17  33  46.10 

+0.374 

-23  12  39.2 

-0.59 

31 

6  52.8  17  33  48.70 

+0.382 

-23 

12  43.3 

-0.60 
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Date. 

1877. 

1 

TOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appareut 

KiKht 
Ascension. 

Difllfor 
1  hour. 

Apparent 
Decimation. 

Dlff.for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Difllfor 
Ih.of 
Long. 

Apparent 
Declination. 

Difr.fori 

1  boar  of 

Long. 

h      TO        8 

8 

O         /         // 

II 

d 

h    m 

h    m      8 

s 

O       J         II 

-23  12  57.7 

ti 

Sept.  1 

17  33  55.46 

+0.407 

-23  12  53.5 

-0.60 

1 

6  49.0 

17  33  58.26 

+0.415 

-Oj61 

2 

17  34    5.61 

0-440 

23  13    8.3 

0.62 

2 

6  45.2 

17  34    8.61 

0.448 

23  13  12.6 

0.63 

3 

17  34  16.57 

0.473 

23  13  23.4 

0.63 

3 

6  41.5 

17  34  19.76 

0.480 

23  13  27.7 

0.64 

4 

17  34  28.32 

0.506 

23  13  38.9 

0.65 

1 

6  37.7 

17  34  31.70 

0.513 

23  13  43.3 

0.65 

5 

17  34  40.86 

0.539 

23  13  54.9 

0.67 

5 

6  34.0 

17  34  44.42 

0545 

23  13  59.3 

0.67 

6 

17  34  54.19 

0.572 

23  14  11.2 

0.68 

6 

6  30.3 

17  34  57.93 

0.577 

23  14  15.6 

0.68 

7 

17  35    8.29 

0.604 

23  14  27.8 

0.70 

7 

6  26.6 

17  35  12.20 

0.609 

23  14  32.3 

0.70 

8 

17  35  23.17 

0.6;^ 

23  14  44.8 

0.71 

8 

6  22.9 

17  35  27.25 

0.641 

23  14  49.3 

0.71 

9 

17  35  38.82 

0.668 

23  15    2.1 

0.72 

9 

6  19.2 

17  35  43.06 

0.673 

23  15    6.6 

0.72 

10 

17  35  55.24 

0.700 

23  15  19.7 

0.73 

10 

6  15.6 

17  35  59.64 

0.705 

23  15  24.3 

0.73 

1 

n 

17  36  12.42 

0.732 

23  15  37.5 

0.74 

11 

6  12.0 

17  36  16.97 

0.737 

23  15  42.1 

0.74 

12 

17  36  30.36 

0.763 

23  15  55.6 

0.75 

12 

6    8.3 

17  36  35.06 

0.768 

23  16    0.2 

0.75! 

13 

17  36  49.05 

0.794 

23  16  13.9 

0.76 

13 

6    4.7 

17  36  53.89 

0.799 

23  16  18.5 

0.76 

14 

17  37    8,49 

0.825 

23  16  32.5 

0.77 

14 

6    1.1 

17  37  13.47 

0.830 

23  16  37.2 

0.771 

15 

17  37  28.66 

0.856 

23  16  51.3 

0.78 

15 

5  57.5 

17  37  33.77 

0.861 

23  16  56.0 

0.78' 

16 

17  37  49.56 

0.886 

23  17  10.2 

0.79 

16 

5  53.9 

17  37  54.80 

0.891 

23  17  14.9 

0.79 

17 

17  38  11.19 

0.916 

23  17  29.3 

0.79 

17 

5  50.3 

17  38  16.55 

0.921 

23  17  34.0 

0.79 

18 

17  38  33.54 

0.946 

23  17  48.5 

0.80 

18 

5  46.8 

17  38  39.02 

0.950 

23  17  53.1 

0.801 

19 

17  38  56.60 

0.975 

23  18    7.8 

0.80. 

19 

5  43.3 

17  39    2.19 

0.980 

23  18  12.4 

0.80 

20 

17  39  20.37 

1.004 

23  18  27.2 

0.81 

20 

5  39.7 

17  39  26.07 

1.009 

23  18  31.8 

0.80  1 

21 

17  39  44.84 

1.033 

23  18  46.7 

0.81 

21 

5  36.2 

17  39  50.64 

1.038 

23  18  51.2 

0.81 

22 

17  40  10.00 

1.062 

23  19    6.2 

0.81 

22 

5  32.7 

17  40  15.f)0 

1.067 

23  19  10.7 

om^ 

23 

17  40  25.84 

1.091 

23  19  25.7 

0.81 

23 

5  29.2 

17  40  41.84 

1.095 

23  19  30.2 

0J61 

24 

17  41     2.35 

1.119 

23  19  45.2 

0.81 

24 

5  25.7 

17  41     8.44 

1.123 

23  19  49.6 

0.81 

25 

17  41  29.55 

1.147 

23  20    4.7 

0.81 

25 

5  22.2 

17  41  35.72 

1.15f 

23  20    9.1 

om 

26 

17  41  57.42 

1.175 

23  20  24.2 

0.81 

26 

5  18.7 

17  42    3.67 

1.178 

23  20  28.5 

0JSO\ 

27 

17  42  25.95 

1.202 

23  20  43.7 

0.80 

27 

5  15.8 

17  42  32.28 

1.205 

23  20  47.9 

0.80 

28 

17  42  55.13 

1.22f) 

23  21     3.0 

0.80 

28 

5  11.8 

17  43    1.53 

1.232 

23  21     7.2 

0.60 

29 

17  43  24.96 

1.256 

23  21  22.2 

0.80 

29 

5    8.4 

17  43  31.43 

1.258 

23  21  26.3 

0.79 

30 

17  43  55.44 

1.283 

23  21  41.2 

0.79 

30 

5    5.0 

17  44     1.97 

1^285 

23  21  45.2 

0.79 

Oct.    1 

17  44  26.56 

1.310 

23  22    0.1 

0.78 

1 

5     1.6 

17  44  33.15 

1.312 

23  22    4.0 

0.78 

2 

17  44  58.31 

1.336 

23  22  18.8 

0.77 

2 

4  58.2 

17  45    4.96 

1.338 

23  22  22.6 

0.77; 

3 

17  45  30.69 

1.362 

23  22  37.3 

0.76 

3 

4  54.8 

17  45  37.39 

1.364 

23  22  41.0 

0.76 

4 

17  46    3.69 

1.388 

23  22  55.5 

0.75 

4 

4  51.4 

17  46  10.44 

1.390 

23  22  59.1 

0.75 

5 

17  46  37.31 

1.413 

23  23  13.4 

0.74 

5 

4  48.1 

17  46  44.10 

1.415 

23  23  16.9 

0.74; 

1 

6 

17  47  11.53 

1.438 

23  23  31.0 

0.73 

6 

4  44.7 

17  47  18.36 

1.440 

23  23  34.4 

0.73 

7 

17  47  46.35 

1.463 

23  23  48.3 

0.72 

7 

4  41.3 

17  47  53.22 

1.465 

23  23  51.6 

0.71 

8 

17  48  21.77 

1.488 

23  24     5.2 

0.70 

8 

4  38.0 

17  48  28.67 

1.489 

23  24    8.4 

0.6,9 ' 

9 

17  48  57.78 

1.512 

23  24  21.7 

0.68 

9 

4  34.7 

17  49    4.71 

1.513 

23  24  24.8 

0.67 

10 

17  49  34.36 

1.536 

23  24  37.8 

0.66 

10 

4  31.3 

17  49  41.S1 

1.537 

23  24  40.8 

0.65 

11 

17  50  11.51 

1 .560 

23  24  53.5 

0.64 

11 

4  28.0 

17  50  18.48 

1.560 

23  24  56.4 

0.63 

12 

17  50  49.24 

1 .583 

23  25    8.8 

0.62 

12 

4  24.7 

17  50  56.23 

1.583 

23  25  11.6 

0.61 

13 

17  51  27.51 

1.606 

23  25  23.5 

0.60 

13 

4  21.4 

17  51  34.51 

1.606 

23  25  26.1 

0.59 

14 

17  52    6.33 

1.628 

23  25  37.7 

0.58 

14 

4  18.1 

17  52  13.33 

1.628 

23  25  40.2 

0.57 

15 

17  52  45.69 

1.650 

23  25  51.3 

0.56 

15 

4  14.8 

17  52  52.70 

1.650 

23  25  53.7 

0.55 

16 

17  53  25.68 

1.672 

23  26    4.3 

0.54 

16 

4  11.5 

17  53  32.59 

1.672 

23  26    6.6 

0.53 

17 

17  54    5.99 

1694 

23  26  16.8 

0.51 

17 

4    8.3 

17  54  13.00 

1.694 

23  26  18.9 

0.51 

18 

17  54  46.92 

1.716 

23  26  28.7 

0  48 

18 

4    5.0 

17  54  53.92 

1.716 

23  26  30.7 

0.48 

19 

17  55  28.36 

1.737 

23  26  39.9 

0.45 

19 

4     1.8 

17  55  35.36 

1.737 

23  26  41.8 

0.45 

20 

17  56  10.30 

1.758 

23  26  50.5 

0.42 

20 

3  58.6 

17  56  17.2S) 

1.758 

23  26  52.3 

0.42 

21 

17  56  52.73 

1.778 

23  27    0.4 

0.39 

21 

3  55.4 

17  56  59.71 

1.778 

23  27    2.0 

0.39: 

22 

17  57  35.65 

1.798 

23  27    9.6 

0.36 

22 

3  52.1 

17  57  42.61 

1.798 

23  27  11.1 

0.361 

23 

17  58  19.05 

1.818 

23  27  18.0 

0.33 

23 

3  48.9 

17  58  25.99 

1.818 

23  27  19.3 

0.33  i 

24 

17  59    293 

1.838 

23  27  25.6 

0.30 

24 

3  45.7 

17  59    9.85 

1.837 

23  27  26.8 

0.30 

25 

17  59  47.27 

1.857 

23  27  32.4 

0.27 

25 

3  42.5 

17  59  54.16 

1.856 

23  27  33.4 

057 

26 

18    0  32.08 

1.876 

23  27  38.4 

0.24 

26 

3  39.3 

18    0  38.94 

1.875 

23  27  39.3 

9.24 

27 

18     1   17.34 

1 .895 

23  27  43.6 

0.20 

27 

3  36.1 

18     1  24.17 

1.894 

23  27  44.3 

OJiO 

28 

18    2    3.04 

1.914 

23  27  48.0 

0.16 

28 

3  32.9 

18    2    9.84 

1.912 

23  27  48.6 

0.16 

29 

18    2  49.19 

1.932 

23  27  51.5 

0.12 

29 

3  29.8 

18    2  55.95 

1.930 

23  27  51.9 

0.12 

30 

18    3  35.78 

1.950 

23  27  54.1 

0.08 

30 

3  26.6 

18    3  42.50 

1.948 

23  27  54.4 

0.08 

31 

18    4  22.80 

+1.968 

-23  27  55.7 

-0.04 

31 

3  23.5 

18    4  29.48 

+li)66 

-23  27  55.9 

-0.04 
^^1 
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Date. 

isry. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 
AacensioD. 

Diff.for 
Ihoor. 

Apparent 
DecbnatioD. 

Diff.  for 
1  hour. 

Mean  Time 
ofTranait. 

Apparent 

Right 
Ascension. 

DiflElfor 
1  h.  of 
Long. 

Apparent 
Decimation. 

Dlff.for 

1 hoarof 

Long. 

1 

h    m      8 

8 

O         /        /• 

It 

d 

h     m 

h    m     a 

8 

0        1        11 

// 

Nov.  1 

18    5  10.23 

+1 .986 

-23  27  56.3 

0.00 

I 

3  20.4 

18    5  16.87 

41.984 

-23  27  56.4 

0.00 

2 

18    5  58.09 

2.003 

23  27  56.0 

40.04 

2 

3  17.3 

18    6    4.6H 

2.001 

23  27  55.9 

40.04 

3 

18    6  46.36 

2.020 

23  27  54.7 

0.08 

3 

3  14.1 

18    6  52.90 

2.018 

23  27  54.5 

0.08 

4 

18    7  35.03 

2.036 

23  27  52.4 

0.12 

4 

3  11.0 

18    7  41.52 

2.034 

23  27  52.0 

0.13 

5 

18    8  24.10 

2.052 

23  27  49.0 

0.16 

5 

3    7.9 

18    8  30.53 

2.050 

23  27  48.5 

0.17 

6 

18    9  13.56 

2.068 

23  27  44  5 

•0.21 

6 

3    4.8 

18    9  19.93 

2.066 

23  27  43.9 

0.21 

7 

18  10    3.40 

2.084 

23  27  38.9 

0.26 

7 

3    1.7 

18  10    9.71 

2.082 

23  27  38.1 

0.26 

B 

18  10  53.61 

2.099 

23  27  32.2 

0.30 

8 

2  58.6 

18  10  59.86 

2.097 

23  27  31.3 

0.31 

9 

18  11  44.17 

2.114 

23  27  24.4 

0.35 

9 

2  55.5 

18  11  50.36 

2.112 

23  27  23.4 

0.36 

10 

18  12  35.10 

2.129 

23  27  15.4 

0.40 

10 

2  52.4 

18  12  41.22 

2.127 

23  27  14.3 

0.41 

11 

18  13  26.38 

2.143 

23  27    5.3 

0.45 

11 

2  49.3 

18  13  32.43 

2J41 

23  27    4.0 

0.46 

12 

18  14  18.00 

2.157 

23  26  54.0 

0.50 

12 

2  46.2 

18  14  23.98 

2.155 

23  26  52.6 

0.51 

13 

18  15    9.94 

2.171 

23  26  41.5 

0.55 

13 

2  43.1 

18  15  15.85 

2.169 

23  26  40.0 

0.56 

14 

18  16    2.22 

2.184 

23  26  27.8 

0.60 

14 

2  40.1 

18  16    8.05 

2.182 

23  26  26.2 

0.61 

15 

18  16  54.82 

2.197 

23  26  12.9 

0.65 

15 

2  37.0 

18  17    0.57 

2.195 

23  26  11.2 

0.66 

16 

18  17  47.73 

2.210 

23  25  56.7 

0.70 

16 

2  34.0 

18  17  53.40 

2.208 

23  25  54.9 

0.71 

17 

18  18  40.93 

2.223 

23  25  39.2 

0.75 

17 

2  30.9 

18  18  46.52 

2.220 

23  25  37.3 

0.76 

18 

18  19  34.44 

2.235 

23  25  20.5 

0.80 

18 

2  27.9 

18  19  39.95 

2.232 

23  25  18.5 

0.81 

19 

18  20  28.24 

2.247 

23  25    0.5 

0.85 

19 

2  24.8 

18  20  33.66 

2.244 

23  24  .58.4 

0.86 

20 

18  21  22.33 

2.259 

23  24  39.1 

0.90 

20 

2  21.8 

18  21  2766 

2.256 

23  24  :)6.9 

0.91 

21 

18  22  16.70 

2.271 

23  24  16.4 

0.95 

21 

2  18.8 

18  22  21.94 

2.268 

23  24  14.1 

0.96 

22 

18  23  11.34 

2.282 

23  23  52.4 

1.01 

22 

2  15.8 

18  23  16.49 

2.279 

23  23  50.1 

1.02 

23 

18  24    6.25 

2.293 

23  23  27.1 

1.07 

23 

2  12.8 

18  24  11.31 

2.290 

23  23  24.7 

1.08 

24 

18  25     1.42 

2.304 

23  23    0.4 

113 

24 

2    9.7 

18  25    6.39 

2.301 

23  22  57.9 

1.14 

25 

18  25  5684 

*  2.315 

23  22  32.3 

1.19 

25 

2    6.7 

18  26    1.72 

2.311 

23  22  29.8 

1.20 

26 

18  26  52.51 

2.325 

23  22    2.9 

1.25 

26 

2    3.7 

18  26  57.30 

2.321 

23  22    0.3 

1.26 

27 

18  27  48.43 

2.335 

23  21  32.1 

•    1.31 

27 

2    0.7 

18  27  53.13 

2.331 

23  21  29.5 

1.32 

28 

18  28  44.58 

2.345 

23  20  59.8 

1.37 

28 

1  57.7 

18  28  49.18 

2.341 

23  20  57.1 

1.38 

29 

18  29  40.96 

2.354 

23  20  26.1 

1.43 

29 

1  54.7 

18  29  45.46 

2.350 

23  20  23.4 

1.44 

30 

18  30  37.57 

2.363 

23  19  50.9 

1.49 

30 

1  51.7 

18  30  41.97 

2.359 

23  19  48  1 

1.50 

Dec.  1 

18  31  34.40 

2.372 

23  19  14.3 

1.55 

1 

1  48.7 

18  31  38.70 

2.368 

23  19  11.5 

1.56 

2 

18  32  31.44 

2.381 

23  18  36.1 

1.61 

2 

1  45.7 

18  32  35.64 

2.376 

23  18  33.3 

1.62 

3 

18  33  2d.67 

2.389 

23  17  56.5 

1.67 

3 

1  42.8 

18  33  32.77 

2.384 

23  17  53.7 

1.68 

4 

18  34  26.11 

2.397 

23  17  15.5 

1.73 

4 

1  39.8 

18  34  30.10 

2.392 

23  17  12.6 

1.74 

5 

18  35  23.74 

2.405 

23  16  b3.0 

1.79 

5 

1  36.8 

18  35  27.62 

2.400 

23  16  30.1 

1.80 

6 

18  36  21.56 

2.413 

23  15  49.0 

1.85 

6 

1  33.8 

18  36  25.32 

2.408 

23  15  46.1 

1.86 

7 

18  37  19.55 

2.420 

23  15    3.5 

1.92 

7 

1  30.9 

18  37  23.21 

2.415 

23  15    0.6 

1.92 

8 

18  38  17.70 

2.427 

23  14  16.6 

1.98 

8 

1  27.9 

18  38  21.25 

2.422 

23  14  13.7 

1 .98 

9 

18  39  16.01 

2.433 

23  13  28.2 

2.04 

9 

1  24.9 

18  39  19.45 

2.428 

23  13  25.3 

2.05 

10 

18  40  14.48 

2.439 

23  12  38.3 

2.10 

10 

1  22.0 

18  40  17.81 

2.434 

23  12  35.4 

2.11 

11 

18  41  13.09 

2.445 

23  11  46.8 

2.17 

11 

1  19.0 

18  41  16.31 

2.440 

23  11  44.0 

2.17 

12 

18  42  11.84 

2.451 

23  10  53.8 

2.23 

12 

1  16.1 

18  42  14.95 

2.446 

23  10  51.0 

2.24 

13 

18  43  10.73 

2.456 

23    9  59.3 

2.30 

13 

1   13.2 

18  43  13.73 

2.451 

23    9  56.5 

2.30 

14 

18  44    9.74 

2.461 

23    9    3.3 

2.36 

14 

1  10.2 

18  44  12.63 

2.456 

23    9    0.6 

2.37 

15 

18  45    8.88 

2.466 

23    8    5.9 

2.42 

15 

1    7.3 

18  45  11.65 

2.461 

23    8    3.2 

2.43 

16 

18  46    8.12 

2.471 

23    7    6.9 

2.49 

16 

1     4.3 

18  46  10.77 

2.466 

23    7    4.2 

2.49 

17 

18  47    7.47 

2.475 

23    6    6.4 

2.55 

17 

1     1.4 

18  47  10.01 

2.470 

23    6    3.8 

2.55 

18 

18  48    6.92 

2.479 

23    5    4.4 

2.61 

18 

0  58.4 

18  48    9.34 

2.474 

23    5    1.8 

2.61 

19 

18  49    6.45 

2.483 

23    4    0.9 

2.67 

19 

0  55.5 

18  49    8.75 

2.478 

23    3  58.4 

2.68 

20 

18  50    6.09 

2.487 

23    2  55.9 

2.74 

20 

0  52.5 

18  50    8.27 

2.482 

23    2  53.5 

2.74 

21 

18  51    5.81 

2.490 

23     1  49.4 

2.80 

21 

0  49.6 

18  51     7.87 

2.485 

23     1  47.1 

2.80 

22 

18  52    5.61 

2.493 

23    0  41.4 

2.86 

22 

0  46.6 

18  52    755 

2.488 

23    0  39.2 

2.87 

23 

18  53    5.48 

2.496 

22  59  31.9 

2.93 

23 

0  43.7 

18  53    7.30 

2.491 

22  59  29.8 

293 

24 

18  54    5.42 

2.499 

22  58  21.0 

2.99 

24 

0  40.7 

18  54     7.12 

2.494 

22  58  19.0 

2.99 

25 

18  55    5.42 

2.501 

22  57    8.5 

3.05 

25 

0  37.8 

18  55    7.00 

2.496 

22  57    6.6 

3.05 

26 

18  56    5.47 

2.503 

22  55  54.5 

3.11 

26 

0  34.8 

18  56    6.93 

2.498 

22  55  52.7 

3.11 

27 

18  57    5.58 

2.505 

22  54  39.0 

3.17 

27 

0  31.9 

18  57    6.91 

2.500 

22  54  37.3 

3.17 

28 

18  58    5.73 

2.507 

22  53  22.1 

3.24 

28 

0  29.0 

18  58    6.94 

2.502 

22  53  20.5 

3.24 

29 

18  i9    5.92 

2.508 

22  52    3.7 

3.30 

29 

0  26.0 

18  59    7.01 

2.503 

22  52    2.2 

3.30 

30 

19    0    6.13 

2.509 

22  50  43.8 

3.36 

30 

0  23.1 

19    0    7.09 

2.504 

22  50  42.4 

3.36 

31 

19    1     6.37 

42.510 

-22  49  22.3 

43.42  31 

0  20.1 

19    1    7.21 

42.505 

-22  49  21.1 

43.42 
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SATURN,  1877. 


Date. 
1877. 

FOR  WASHINGTON  MEAN  NOON. 

1 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Sight 
Ascensioo. 

Diff.  for 
Ihour. 

Apparent 
DeclmatioD. 

Dlff.for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.  for 
lh.of 
Long. 

Apparent 
Declination. 

Diff.  for 

1 hour  of 

Lonf^. 

h    m      8 

8 

O         1         II 

// 

d 

h     m 

h    m      8 

8 

Oil* 

It 

Jan.   0 

22  26  24.36 

+0.832 

-11  36    4.8 

+5.02 

0 

3  44.0 

22  26  27.47 

+0.831 

-11  35  46.1 

+6.01  < 

1 

22  26  44.46 

0.843 

11  34    3.7 

5.08 

1 

3  40.4 

22  26  47.55 

0.842 

1 1  33  45.0 

5.07, 

2 

22  27    4.82 

0.854 

\\  32     1.1 

5.14 

2 

3  36.8 

22  27    7.89 

0.853 

11  31  42.5 

5.13' 

3 

22  27  25.43 

0.864 

11  29  57.1 

5.20 

3 

3  33.2 

22  27  28.49 

0.863 

11  29  38.6 

5.19 

4 

22  27  46.28 

0.874 

11  27  51.6 

5.26 

4 

3  29.6 

22  27  49.33 

0.873 

11  27  33iJ 

5.25! 

5 

22  28    7.37 

0.884 

11  25  44.7 

5.32 

5 

3  26.0 

22  28  10.41 

0.883 

11  25  26.4 

5.31  1 

6 

22  28  28.70 

0.894 

11  23  36.4 

5.37 

6 

3  22.4 

22  28  31.72 

0.893 

11  23  18.3| 

5.% 

7 

22  28  50  27 

0.904 

11  21  26.8 

5.43 

7 

3  18.9 

22  28  53.26 

0.902 

11  21     8.9 

5.42 

8 

22  29  12.07 

0.913 

11  19  15.9 

5.48 

8 

3  15.3 

22  29  15.03 

0.912 

11  18  58.2 

5.47 

9 

22  29  34.09 

0.922 

11  17    3.8 

5.53 

9 

3  11.7 

22  29  37.03 

0.921 

11  16  46.2 

5.53 

10 

22  29  56.34 

0.932 

11  14  50.4 

5.59 

10 

3    8.2 

22  29  59.26 

0.930 

11   14  32.9 

5.58 

11 

22  30  18.81 

0.941 

11  12  35.7 

5.64 

11 

3    4.6 

22  30  21 .70 

0.939 

11  12  18.4 

5.63 

12 

22  30  41.49 

0.949 

11  10  19.8 

5.69 

12 

3     1.1 

22  30  44.35 

0.948 

11  10    2.6 

5.68 

13 

22  31     4.38 

0.958 

11     8    2.6 

5.74 

13 

2  57.5 

22  31     7.21 

0.957 

11     7  45.6 

5.73, 

14 

22  31  27.47 

0966 

11     5  44.2 

5.79 

14 

2  54.0 

22  31  30.27 

0.965 

11     5  27.4 

5.78 

15 

22  31  50.75 

^   0.974 

11     3  24.6 

5.84 

15 

2  50.4 

22  31  53.52 

0.973 

U    3    8.0 

5.83 

16 

22  32  14.23 

0.982 

11     1     3.9 

5.89 

16 

2  46.9 

22  32  16.96 

0.981 

11     0  47.5 

5.88 

17 

22  32  37.90 

0.990 

10  58  42.1 

5.93 

17 

2  43.3 

22  32  40.59 

0.989 

10  58  25.9 

5.92 

18 

22  33     1.76 

0.998 

10  56  19.3 

5.97 

18 

2  39.8 

22  33    4.41 

0.996 

10  56    3.3 

5.96 

19 

22  33  25.80 

1.005 

10  53  55.4 

6.02 

19 

2  36.3 

22  33  28.41 

1.004 

10  53  39.7 

6.00 

20 

22  33  50.01 

1.012 

10  51  30.5 

6.06 

20 

2  32.7 

22  33  52.59 

1.011 

10  51  15.1 

6.05 

r 

21 

22  34  14.38 

1.019 

10  49    4.6 

6.10 

21 

2  29.2 

22  34  16.93 

1.017 

10  48  49 J> 

6.09' 

22 

22  34  38.92 

1.026 

10  46  37.8 

6.14 

22 

2  25.7 

22  34  41.43 

1.024 

10  46  22.9 

6.13 

23 

22  35    3.63 

1.033 

10  44  10.0 

6.18 

23 

2  22.2 

22  35    6.09 

1.031 

10  43  55.3 

617 

24 

22  35  28.50 

1.039 

10  41  41.2 

6.22 

24 

2  18.6 

22  35  30.91 

1.037 

10  41  26.8 

6i21 

25 

22  35  53.52 

1.045 

10  39  11.5 

6.25 

25 

2  15.1 

22  35  55.88 

1.043 

10  38  57.4 

6.24 

26 

22  36  18.68 

1.051 

10  36  41.0 

6.29 

26 

2  11.6 

22  36  20.99 

1.049 

10  36  27.2 

6.27 

27 

22  36  43.98 

1.057 

10  34    9.7 

6.32 

27 

2    8.1 

22  36  46.24 

1 .055 

10  33  56.2 

6.31 

28 

22  37    9.42 

1.063 

10  31  37.6 

6.35 

28 

2    4.6 

22  37  11.63 

1.061 

10  31  24.4 

6.34 

29 

22  37  34.f>9 

1.068 

10  29    4.7 

6.39 

29 

2    1.1 

22  37  37.15 

1.066 

10  28  51.8 

6.38 

30 

22  38    0.69 

1.074 

10  26  31.0 

6.42 

30 

1  57.6 

22  38    2.79 

1.071 

10  26  18.4 

6.41 

31 

22  38  26.52 

1.079 

10  23  56.6 

6.45 

31 

1  54.1 

22  38  28.56 

1.076 

10  23  44.3 

6.44 

Feb.  1 

22  38  52.47 

1.084 

10  21  21.5 

6.48 

1 

1  50.6 

22  38  54.46 

1.082 

10  21     9.5 

6.47 

2 

22  39  18.54 

1.089 

10  18  45.6 

6.51 

2 

1  47.1 

22  39  20.48 

1.086 

10  18  33.9 

6.50 

3 

22  39  44.72 

1.093 

10  16    9.0 

6.54 

3 

1  43.6 

22  39  46.61 

1.091 

10  15  57.6 

6.52 

4 

22  40  11.01 

1.098 

10  13  31.7 

6.57 

4 

1  40.1 

22  40  12.84 

1.095 

10  13  20.7 

6.55 

5 

22  40  37.40 

1.102 

10  10  53.8 

6.59 

5 

1  36.6 

22  40  39.18 

1.099 

10  10  43.2 

657 

6 

22  41     3.89 

1.106 

10    8  15.4 

6.61 

6 

1  33.1 

22  41     5.61 

1.103 

10    8    5.1 

6.60 

7 

22  41  30.48 

1.110 

10    5  36.4 

6.64 

7 

1  29.6 

22  41  32.14 

1.107 

10    5  26.5 

6.62 

8 

22  41  57.17 

M14 

10    2  56.8 

6.66 

8 

1  26.1 

22  41  58.77 

1.111 

10    2  47.3 

6.65 

9 

22  42  23.95 

1.117 

10    0  16.7 

6.68 

9 

1  22.6 

22  42  25.49 

1.115 

10    0    7.5 

6.67 

10 

22  42  50.81 

1.121 

9  57  36.1 

6.70 

10 

1  19.1 

22  42  52.29 

1.118 

9  57  27.2 

6.69 

11 

22  43  17.74 

1.124 

9  54  55.0 

6.72 

11 

1  15.6 

22  43  19.16 

1.121 

9  54  46.5 

6.71 

12 

22  43  44.75 

1.127 

9  52  13.5 

6.74 

12 

1  12.2 

22  43  46.11 

1.124 

9  62    5.3 

6.72 

13 

22  44  11.83 

1.130 

9  49  31.5 

6.76 

13 

1     8.7 

22  44  13.13 

1.127 

9  49  23.7 

6.74 

14 

22  44  38.98 

1.132 

9  46  49.1 

6.78 

14 

1     5.2 

22  44  40.21 

1.130 

9  46  41.7 

6.76 

15 

22  45    6.18 

1.134 

9  44    6.4 

6.79 

15 

1     1.7 

22  45    7.35 

1.132 

9  43  59.4 

6.77 

16 

22  45  33.43 

1.136 

9  41  23.4 

6.80 

16 

0  58.2 

22  45  34.54 

1.134 

9  41  16.8 

6.78 

17 

22  46    0.73 

1.138 

9  38  40.1 

6.81 

17 

0  54.8 

22  46    1.78 

1.136 

9  38  33.9 

6.79 

18 

22  46  28.08 

1.140 

9  35  56.5 

6.82 

18 

0  51.3 

22  46  29.06 

1.138 

9  35  50.7 

6.80 

19 

22  46  55.47 

1.142 

9  33  12.7 

6.83 

19 

0  47.8 

22  46  56.38 

1.139 

9  :«    7.3 

6.81 

20 

22  47  22.89 

1.143 

9  30  28.7 

6.84 

20 

0  44.3 

22  47  23.74 

1.141 

9  30  23.7 

6.82  j 

21 

22  47  50.34 

1.144 

9  27  44.5 

6.84 

21 

0  40.9 

22  47  51.13 

1.142 

9  27  39.9 

6.83  i 

22 

22  48  17.82 

1.146 

9  25    0.2 

6.85 

22 

0  37.4 

22  48  18.54 

1.143 

9  24  55.9 

6.84 

23 

22  48  45.33 

1.147 

9  22  15.7 

6.86 

23 

0  33.9 

22  48  45.98 

1.144 

9  22  11.8 

6.84 

24 

22  49  12.87 

1.148 

9  19  31.1 

6.86 

24 

0  30.4 

22  49  13.45 

1.145 

9  19  27.6 

6.84 

25 

22  49  40.42 

1.148 

9  16  46.4 

6.86 

25 

0  27.0 

22  49  40.94 

1.145 

9  16  43.3 

6.85 

26 

22  50    7.98 

1.148 

9  14     1.7 

6.86 

26 

0  23.5 

22  50    8.43 

1 .145 

9  13  50.0 

6.85 

27 

22  50  35.54 

1.148 

9  11  16.9 

6.87 

27 

0  20.0 

22  50  35.92 

1.145 

9  11  14.6 

6.85 

28 

22  51     3.10 

1.148 

9    8  32.1 

6.87 

28 

0  16.5 

22  51     3.41 

1.145 

9    8  30.2 

6.85 

29 

22  51  30.65 

+1.148 

-95  47.3 

+6.86 

29 

0  13.1 

22  51  30.90 

+1.145 

-95  45.8 

+6.85 

1 
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1877. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

AmMireDt 
ABcenaion. 

DUKfor 
Ihonr. 

Apparent 
DecllnAtion. 

DUtfor 
Ihoor. 

Mean  Time 
ofTranait. 

Appareat 

Right 
ABcenaion. 

Difr.for 
lh.of 
Long. 

Apparent 

Difllfor 

1 hoorof 

Long. 

Mar.  1 

h    m     8 
22  51  30.65 

•I-U48 

-9    6  47.3 

4^!86 

d     b    m 
1     0  13.1 

h    m     a 
22  51  30.90 

+M45 

O         /         // 

-9    5  45.8 

•l^!85 

2 

22  51  58.20 

1.148 

9    3    2.6 

6.86 

2    0    9.6 

22  51  58.39 

1.145 

9    3    1.5 

6.85 

3 

22  52  25.75 

1.148 

9    0  17.9 

6.86 

3    0    6.1 

22  52  25.87 

1.145 

9    0  17.2 

6.84 

4 

22  52  53.29 

1.147 

8  57  33.3 

6.86 

4    0    2.6 

22  52  53.34 

1.144 

8  57  33.0 

6.84 

4  23  59.1 

22  53  20.80 

1.144 

8  54  48.9 

6.84 

5 

22  53  20.82 

1.147 

6  54  48.8 

6.85 

5  23  55.7 

22  53  48.25 

1.143 

8  52    4.9 

6.83 

6 

22  53  48.34 

1.146 

8  52    4.4 

6.85 

6  23  52.2 

22  54  16.68 

1.142 

8  49  21.1 

6.82 

7 

22  54  ]5.83 

1.145 

8  49  20.2 

6.84 

7  23  48.7 

22  54  43.07 

1.140 

8  46  37.5 

6.81 

8 

22  54  43.28 

1.143 

8  46  36.2 

6.83 

8  23  45.2 

22  55  10.42 

1.139 

8  43  54.1 

6.80 

9 

22  55  10.70 

1.142 

8  43  52.4 

682 

9  23  41.8 

22  55  37.73 

1.137 

8  41  10.9 

6.80 

10 

22  55  38.08 

1.140 

8  41     8.8 

6.81 

10  23  38.3 

22  56    5.00 

1.135 

8  38  27.9 

6.79 

11 

22  56    5.41 

1.138 

8  38  25.4 

6.80 

11  23  34.8 

22  56  32.22 

1.133 

8  35  45.2 

6.77 

12 

22  56  32.70 

1.136 

8  35  42.3 

6.79 

12  23  31.3 

22  56  59.40 

1.13] 

8  33    2.9 

6.75 

13 

22  56  59.94 

1.134 

8  32  59.6 

6.77 

13  23  27.8 

22  57  26.53 

1.129 

8  30  21.0 

6.74 

14 

22  57  27.13 

1.132 

8  30  17.3 

6.75 

14  23  24.4 

22  57  53.61 

1.127 

6  27  39.6 

6.72 

15 

22  57  54.27 

1.130 

8  27  35.5 

6.73 

15  23  20.9 

22  58  20.62 

1.124 

8  24  58.6 

6.70 

16 

22  58  21.35 

1.127 

8  24  54.1 

6.71 

16  23  17.4 

22  58  47.56 

1.121 

8  22  18.0 

6.68 

17 

22  58  48.36 

1.124 

8  22  13i2 

6.70 

17  23  13.9 

22  59  14.42 

1.118 

8  19  37.8 

6.66 

18 

22  59  15.29 

1.120 

8  19  32.7 

6.68 

18  23  10.4 

22  59  41.21 

1.115 

8  16  58.1 

6.64 

19 

22  59  42.14 

1.117 

8  16  52.7 

6.66 

19  23    7.0 

23    0    7.92 

1.111 

8  14  18.9 

6.62 

20 

23    0    8.91 

1.114 

6  14  13.1 

6.64 

20  23    3.5 

23    0  34.55 

1.108 

8  11  40.2 

6.60 

21 

23    0  35.60 

1.110 

8  11  34.0 

6.62 

21  23    0.0 

23    1     1.09 

1.104 

8    9    2.1 

6.58 

22 

23    1    2.20 

1.106 

8    8  55.5 

6.59 

22  22  56.5 

23    1  27.54 

1.100 

8    6  24.6 

6.55 

23 

23    1  28.70 

1.102 

8    6  17.7 

6.56 

23  22  53.0 

23    1  53.89 

1.096 

8    3  47.8 

652 

24 

23    1  55.11 

1.099 

8    3  40.6 

6.53 

24  22  49.5 

23    2  20.15 

1.092 

8    1  11.7 

6.49 

25 

23    2  21.43 

1.095 

8    1    4.2 

6.50 

25  22  46.0 

23    2  46.31 

1.088 

7  58  36.3 

6.46 

26 

23    2  47.65 

1.090 

7  58  28.4 

6.48 

26  22  42.5 

23    8  12.36 

1.083 

7  66    1.6 

6.43 

27 

23    3  13.76 

1.086 

7  55  53.3 

6.45 

27  22  39.0 

23    3  38.30 

1.078 

7  53  27.6 

6.40 

28 

23    3  39.76 

1.081 

7  53  18.9 

6.42 

28  22  35.5 

23    4    4.12 

1.073 

7  50  54.4 

6.37 

29 

23    4    5.64 

1.076 

7  50  45.3 

6.38 

29  22  32.0 

23    4  29.82 

1.069 

7  48  21.9 

6.34 

30 

23    4  31.40 

1.071 

7  48  12.5 

6.35 

30  22  28.5 

23    4  55.41 

1.064 

7  45  50.1 

6.31 

31 

23    4  57.04 

1.066 

7  45  40.4 

6.32 

31  22  25.0 

23    5  20.88 

1.059 

7  43  19.1 

6i27 

Apr.  1 

23    5  22.56 

1.061 

7  43    9.1 

6.29 

1  22  21.4 

23    5  46.22 

1.053 

7  40  49.0 

6.24 

^     2 

23    5  47.95 

1.056 

7  40  38.7 

6.25 

2  22  17.9 

23    6  11.43 

1.048 

7  38  19.8 

6.20 

3 

23    6  13.21 

1.050 

7  38    9.2 

6.21 

3  22  14.4 

23    6  36.50 

1.042 

7  35  51.5 

6.16 

4 

23    6  38.33 

1.044 

7  35  40.7 

6.17 

4  22  10.9 

23    7    1.43 

1.036 

7  33  24.2 

6.12 

5 

23    7    3.32 

1.038 

7  33  13.1 

6.13 

5  22    7.4 

23    7  26.22 

1.030 

7  30  57.8 

6.08 

6 

23    7  28.16 

1.032 

7  30  46.4 

6.09 

6  22    3.9 

23    7  50.86 

1.024 

7  28  32.4 

6.04 

7 

23    7  52.85 

1.026 

7  28  20.7 

6.05 

7  22    0.3 

23    8  15.36 

1.018 

7  26    8.0 

6.00 

8 

23    8  17.39 

1.019 

7  25  56.0 

6.01 

8  21  56.8 

23    8  39.71 

1.011 

7  23  44.6 

5.95 

9 

23    8  41.78 

1.013 

7  23  32.3 

5.97 

9  21  53.3 

23    9    3.90 

1.004 

7  21  22.3 

5.91 

10 

23    9    6.02 

1.006 

7  21    9.7 

5.92 

10  21  49.8 

23    9  27.92 

0.998 

7  19    1.0 

5.86 

11 

23    9  30.09 

0.999 

7  18  485 

5.87 

11  21  46.2 

23    9  51.78 

0.991 

7  16  40.8 

5.82 

12 

23    9  53.99 

0.992 

7  16  27.6 

5.83 

12  21  42.7 

23  10  15.47 

0.983 

7  14  21.7 

5.77 

13 

23  10  17.72 

0.985 

7  14    8.5 

5.78 

13  21  39.1 

23  10  38.98 

0.976 

7  12    3.8 

5.72 

14 

23  10  41.27 

0.977 

7  11  50.4 

5.73 

14  21  35.6 

23  11     2.30 

0.968 

7    9  47.2 

5,67 

15 

23  11    4.63 

0.970 

7    9  33.5 

5.68 

15  21  32.1 

23  11  25.44 

0.960 

7    7  31.8 

5.62 

16 

23  11  27.81 

0.962 

7    7  17.9 

5.62 

16  21  28.5 

23  11  48.39 

0.952 

7    6  17.6 

5.56 

17 

23  11  50.80 

0.954 

7    5    3.5 

5.57 

17  21  25.0 

23  12  11.16 

0.945 

7    3    4.7 

5US1 

18 

23  12  13.61 

0.946 

7    2  50.4 

5.52 

18  21  21.4 

23  12  33.74 

0.937 

7    0  63.1 

5.46 

19 

23  12  36.23 

0.938 

7    0  38.6 

5.46 

19  21  17.8 

23  12  56.13 

0.929 

6  58  42.8 

5.40 

20 

23  12  58.65 

0.930 

6  58  28.1 

5.41 

20  21  14.3 

23  13  18.32 

0.920 

6  56  33.8 

5.35 

21 

23  13  20.87 

0.921 

6  56  19.0 

5.35 

21  21  10.7 

23  13  40.30 

0.911 

6  54  26.2 

5.29 

22 

S3  13  42.88 

0.913 

6  54  11.3 

5.29 

22  21     7.1 

23  14    2.07 

0.902 

6  52  20.0 

5.23 

23 

23  14    4.68 

0.904 

6  52    4.9 

5.24 

23  21    3.6 

23  14  23.62 

0.894 

6  50  15.2 

5.17 

24 

23  14  26.26 

0.895 

6  49  59.9 

5.18 

24  21     0.0 

23  14  44.96 

0.885 

6  48  11.8 

5.11 

25 

23  14  47.62 

0.886 

6  47  56.4 

5.12 

25  20  56.4 

23  15    6.08 

0.876 

6  46    9.8 

5.05 

26 

23  15    8.77 

0.877 

6  45  54.3 

5.06 

26  20  52.8 

23  15  26.99 

0.867 

6  44    9.3 

4.99 

27 

23  15  29.70 

0.668 

6  43  53.7 

4.99 

27  20  49.2 

23  15  47.68 

0.857 

6  42  10.3 

4.93 

28 

23  15  50.41 

0.658 

6  41  54.6 

4.93 

28  20  45.6 

23  16    8.14 

0.848 

6  40  12.8 

4.86 

29 

23  16  10.89 

0.849 

6  39  57.0 

4.87 

29  20  42.0 

23  16  28.37 

0.838 

6  38  16.8 

4.80 

30 

23  16  31.14 

40.839 

-6  38    1.0 

44.80 

30  20  38.4 

23  16  48.37 

40.829 

-6  36  22.4 

44.73 

24 
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Bate. 
1877. 

FOR  WASUINGTON  MEAIT  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Mffht 
Ascension. 

Dlttfor 
Ihoor. 

Apparent 
BecUnation. 

Biff,  for 
Ihoor. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Difllfor 
Ih.of 
Long. 

Apparent 
Declination. 

DiCfor 

1 hoar of 

Long. 

May  1 

h    m     8 
23  16  51.16 

+0*829 

-^3^    6.5 

+474 

d     h    m 

1  20  34.8 

h    m     8 
23  17    8.14 

+0.819 

Q         *         II 

-6  34  29.6 

1 
+4.67 

'  2 

23  17  10.95 

0.819 

6  34  13.6 

4.67 

2  20  31.2 

23  17  27.67 

0*809 

6  32  38.4 

4.60. 

3 

23  17  30.49 

0.809 

6  32  22.3 

4.60 

3  20  27.6 

23  17  46.95 

0.798 

6  30  48.8 

4.53 

4 

23  17  49.78 

0.799 

6  30  32.7 

4.53 

4  20  24.0 

23  18    5.98 

0.788 

6  29    0.9 

4.46 

5 

23  18    8.82 

0.788 

6  28  44.8' 

4.46 

5  20  20.4 

23  18  24.76 

0.777 

6  27  14.6 

4.39. 

6 

23  18  27.61 

0.778 

6  26  58.5 

4.39 

6  20  16.8 

23  18  43.29 

0.767 

6  25  30.0 

4.321 

7 

23  18  46.15 

0.767 

6  25  13.9 

4.32 

7  20  13.1 

23  19    1.56 

0.756 

6  23  47.1 

A33 

8 

23  19    4.43 

0.756 

6  23  31.1 

4.25 

8  20    9.5 

23  19  19.57 

0.745 

6  22    6.0 

4.17  i 

9 

23  19  22.44 

0.745 

6  21  50.0 

4.17 

9  20    5.9 

23  19  37.32 

0.734 

6  20  26.7 

4.10 

10 

23  19  40.19 

0.734 

6  20  10.7 

4.10 

10  20    2.2 

23  19  54.80 

0.722 

6  18  49.2 

4.02 

11 

23  19  57.67 

0.723 

6  18  33.2 

4.02 

11  19  58.6 

23  20  12.00 

0.711 

6  17  13.5 

3ifi 

12 

23  20  14.87 

0.712 

6  16  57.6 

3.95 

12  19  54.9 

23  20  28.93 

0.700 

6  15  39.6 

dJfr 

13 

23  20  31.80 

0.700 

6  15  23.8 

3.87 

13  19  51.3 

23  20  45.59 

0.688 

6  14    7.6 

ZM 

14 

23  20  48.45 

0.688 

6  13  51.9 

3.79 

14  19  47.6 

23  21     1.97 

0.676 

6  12  37.4 

3.72 

15 

23  21    4.82 

0.676 

6  12  21.8 

3.71 

15  19  44.0 

23  21  18.06 

0.664 

6  11     9.1 

3.64 

16 

23  21  20.90 

0.664 

6  10  53.6 

3.63 

16  19  40.3 

23  21  33.86 

0.652 

6    9  42.8 

3.56 

17 

23  21  36.69 

0.652 

6    9  27.4 

3.55 

17  19  36.6 

23  21  49.36 

0.640 

6    8  18.4 

3.48 

18 

23  21  52.18 

0.639 

6    8    3.2 

3.47 

18  19  32.9 

23  22    4.57 

0.628 

6    6  56.0 

3.39, 

19 

23  22    7.37 

0.627 

6    6  41.0 

3.39 

19  19  29.3 

23  22  19.49 

0.615 

6    5  35.6 

331 

20 

23  22  22.27 

0.615 

6    5  20.7 

3.30 

20  19  25.6 

23  22  34.11 

0.603 

6    4  175 

352 

21 

23  22  36.87 

0.602 

6    4    2.4 

3.22 

21  19  21.9 

23  22  48.42 

0.590 

6    3    Oij 

3.14 

22 

23  22  51.16 

0.589 

6    2  46.2 

3.13 

22  19  18.2 

23  23    2.43 

0.578 

6    1  46.4 

3.06 1 

23 

23  23    5.15 

0.576 

6    1  32.0 

3.05 

23  19  14.5 

23  23  16.14 

0.565 

6    0  34.0 

2.97! 

24 

23  23  18.83 

0.563 

6    0  19.8 

2.96 

24  19  10.8 

23  23  29.54 

0.552 

5  59  23.7 

2.89 

25 

23  23  32.20 

0.550 

5  59    9.7 

2.88 

25  19    7.0 

23  23  42.62 

0.539 

5  58  15.4 

2.80 

26 

23  23  45.25 

0.537 

5  58    1.7 

2.79 

26  19    3.3 

23  23  55.39 

0.526 

5  57    95 

2.71 

27 

23  23  57.99 

0.524 

5  56  55.7 

2.71 

27  18  59.6 

23  24    7.85 

0.513 

5  56    5.0 

2.63 

28 

23  24  10.42 

0.511 

5  55  51.8 

2.62 

28  18  55.9 

23  24  20.00 

0.500 

5  55    2i> 

2.54 

29 

23  24  22.53 

0.498 

5  54  50.0 

2.53 

29  18  52.1 

23  24  31.83 

0.486 

5  54    3.0 

2.45 

30 

23  24  34.32 

0.484 

5  53  50.4 

2.44 

30  18  48.4 

23  24  43.33 

0.472 

5  53    5.3 

2.36 

31 

23  24  45.78 

0.471 

5  52  53.0 

2.35 

31  18  44.6 

23  24  54.50 

0.459 

5  52    9.7 

257 

Jane  1 

23  24  56.91 

0.457 

5  51  57.7 

2.26 

1  18  40.9 

23  25    5.34 

0.445 

5  51  16.3 

2.18; 

2 

23  26    7.71 

0.443 

5  51     4.6 

2.17 

2  18  37.1 

23  25  15.85 

0.431 

5  50  25.0 

2.09! 

3 

23  25  18.17 

0.429 

5  50  13.6 

2.08 

3  18  33.4 

23  25  26.02 

0.417 

5  49  353 

2.00' 

4 

23  25  28.29 

0.415 

5  49  24.8 

1.99 

4  18  29.6 

23  25  35.86 

0.403 

5  48  48.8 

li^l 

5 

23  25  38.08 

0.401 

5  48  38.3 

1.89 

5  18  25.8 

23  25  45.36 

0.389 

5  48    4.1 

XMl 

6 

23  25  47.53 

0.386 

5  47  54.1 

1.80 

6  18  22.0 

23  25  54.52 

0.375 

5  47  21.7 

1.72 

7 

23  25  56.63 

0.372 

5  47  12.1 

1.70 

7  18  18.3 

23  26    3.34 

0.360 

5  46  41.6 

im 

8 

23  26    5.39 

0.358 

5  46  32.4 

1.61 

8  18  14.5 

23  26  11.81 

0.346 

5  46    3.8 

1.53 

9 

2:)  26  13.80 

0.343 

5  45  55.0 

1.51 

9  18  10.7 

23  26  19.94 

0.331 

5  45  285 

1.44 

10 

23  26  21.86 

0.328 

5  45  19.9 

1.41 

10  18    6.9 

23  26  27.71 

0.316 

5  44  54.9 

1.34 

11 

23  26  29.56 

0.314 

5  44  47.1 

1.32 

11  18    3.0 

23  26  35.13 

0.302 

5  44  24.0 

154 

12 

23  26  36.91 

0.299 

5  44  16.7 

1.22 

12  17  59.2 

23  26  42.19 

0587 

5  43  55.4 

1.14 

13 

23  26  43.90 

0.284 

5  43  48.6 

1.12 

13  17  55.4 

23  26  48.89 

0572 

5  43  295 

1.04 

14 

23  26  50.53 

0.269 

5  43  22.9 

1.02 

14  17  51.6 

23  26  55.23 

0.257 

5  43    5.3 

0.95  < 

15 

23  26  56.80 

0554 

5  42  59.5 

0.93 

15  17  47.8 

23  27    1.22 

0542 

5  42  43.7 

0.85! 

16 

23  27    2.71 

0.239 

5  42  38.4 

0.83 

16  17  43.9 

23  27    6.85 

0527 

5  42  24.3 

0.76 

17 

23  27    8.26 

0.224 

5  42  19.6 

0.74 

17  17  40.0 

23  27  12.12 

0512 

5  42    7.2 

U.66 

18 

23  27  13.45 

0.209 

5  42    3.1 

0.64 

18  17  36.2 

23  27  17.04 

0.197 

5  41  52.5 

0.56! 

19 

23  27  18.29 

0.194 

5  41  49.0 

0.54 

19  17  32.4 

23  27  21.59 

0.182 

5  41  405 

0.46  < 

20 

23  27  22.76 

0.179 

5  41  37.3 

0.44 

20  17  28.5 

23  27  25.78 

0.167 

5  41  305 

0.37 

1 

21 

23  27  26.86 

0.163 

5  41  27.9 

0.34 

21  17  24.6 

23  27  29.60 

'  0.151 

5  41  22.6 

057  i 

22 

23  27  30.59 

0.148 

5  41  20.9 

0.24 

22  17  20.8 

2:)  27  33.05 

0.136 

5  41  17.3 

0.171 

23 

23  27  33.95 

0.132 

5  41  16.2 

0.15 

23  17  16.9 

23  27  36.14 

0.121 

5  41  14.3 

+0.03 

24 

23  27  36.95 

0.117 

5  41  13.9 

+0.05 

24  17  13.0 

23  27  38.87 

0.106 

5  41  13.6 

-^.02 

25 

23  27  39.58 

0.102 

5  41  13.9 

-0.05 

25  17    9.1 

23  27  41.24 

0.091 

5  41  15.3 

0.12 

26 

23  27  41.85 

0.087 

5  41   16.3 

0.15 

26  17    5.2 

23  27  43.24 

0.076 

5  41  19.3 

0.22. 

.27 

23  27  43.75 

0.071 

5  41  21.0 

0.25 

27  17    1.3 

23  27  44.87 

0.060 

5  41  25.7 

0.32 

28 

23  27  45.28 

0.056 

5  41  28.1 

0.34 

28  16  57.4 

23  27  46.14 

0.045 

5  41  34.5 

0.41 

29 

23  27  46.44 

0.041 

5  41  37.5 

0.44 

29  16  53.5 

23  27  47.04 

0.030 

5  41  45.6 

0.51 

30 

23  27  47.23 

0.025 

5  41  49.3 

0.54 

30  16  49.6 

23  27  47.57 

+0.014 

5  41  59.0 

0.61 

31 

23  27  47.65 

+0.010 

-5  42    3.4 

-0.64 

31  16  45.6 

23  27  47.73  -0.001 

-&  42  14.7 

-0.70 

SATURN,  18T7. 
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Date. 
1877. 

FOB  WASHINGTON  MBAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kight 
Ascension. 

I)i£for 
Ibour. 

Apparent 
Declination. 

Diff.for 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.for 
lh.of 
Long. 

Apparent 
Declination. 

Diff.for 

Ihonrof 

Long. 

h    m     8 

8 

-5^42    U 

II 

d      h    m       h    m     8 

8 

Oil' 

If 

July  1 

23  27  47.65 

•i^.OlO 

-0.64 

1  16  45.6;  23  27  47.73 

-0.001 

-5  42  14.7 

-0.70 

2 

23  27  47.70 

-0.005 

5  42  19.9 

0.74 

2  16  41.7  23  27  37.53 

0.016 

5  42  32.7 

0.80 

3 

23  27  47.39 

0.021 

5  42  38.7 

0.83 

3  16  37.7 

23  27  46.96 

0.031 

5  42  53.1 

0.90 

4 

23  27  46.71 

0.036 

5  42  59.8 

0.93 

4  16  33.8 

23  27  46.03 

0.046 

5  43  15.8 

0.99 

5 

23  27  45.66 

0.051 

5  43  23.3 

1.03 

5  16  29.8 

23  27  44.73 

0.062 

5  43  40.8 

1.09 

6 

23  27  44.24 

0.067 

5  43  49.1 

1.12 

6  16  25.9 

23  27  43.06 

0.077 

5  44    8.1 

1.19 

7 

23  27  42.45 

0.082 

5  44  17.2 

liJ2 

7  16  21.9 

23  27  41.02 

0.093 

5  44  37.7 

1.28 

8 

23  27  40.29 

0.098 

5  44  47.6 

1.31 

8  16  17.9 

23  27  38.61 

0.108 

5  45    9.6 

1.38 

9 

23  27  37.75 

0.113 

5  45  20.3 

1.41 

9  16  14.0 

23  27  35.83 

0.123 

5  45  43.7 

1.47 

10 

23  27  34.85 

0.128 

5  45  55.3 

1.51 

10  16  10.0 

23  27  32.69 

0.138 

5  46  20.1 

1.56 

11 

23  27  31.59 

0.144 

5  46  32.6 

1.60 

11  16    6.0 

23  27  29.19 

0.153 

5  46  58.8 

1.66 

12 

23  27  27.96 

0.159 

5  47  12.2 

1.70 

12  16    2.0 

23  27  25.33 

0.168 

5  47  39.8 

1.75 

13 

23  27  23.97 

0.174 

5  47  54.0 

1.79 

13  15  58.0 

23  27  21.11 

0.183 

5  48  23.0 

1.85 

14 

23  27  19.62 

0.189 

5  48  38.0 

1.88 

14  15  54.0 

23  27  16.54 

0.198 

5  49    8.4 

1.94 

15 

23  27  14.91 

0.204 

5  49  24.2 

1.97 

15  15  50.0 

23  27  11.61 

0.213 

5  49  55.9 

2.02 

16 

23  27    9.85 

0.218 

5  50  12.5 

2.06 

16  15  46.0 

23  27    6.33 

0.227 

5  50  45.5 

2.11 

17 

23  27    4.44 

0.233 

5  51     3.0 

2.15 

17  15  41.9 

23  27    0.71 

0.241 

5  51  37.3 

2.20 

18 

23  26  58.68 

0.247 

5  51  55.7 

2.24 

18  15  37.9 

23  26  54.74 

0.256 

5  52  31.2 

2.29 

19 

23  26  52.57 

0.262 

5  52  50,5 

2.32 

19  15  33.9 

23  26  48.43 

0.270 

5  53  27.1 

2.37 

20 

23  26  46.12 

0.276 

5  53  47.3 

2.41 

20  15  29.8 

23  26  41.78 

0.284 

5  54  25.1 

2.46 

21 

23  26  39.33 

0.290 

5  54  46.1 

2.49 

21  15  25.8 

23  26  34.79 

0.298 

5  55  25.1 

2.54 

22 

23  26  32.20 

0.304 

5  55  47.0 

2.58 

22  15  21.7 

23  26  27.47 

0.312 

5  56  27.1 

2.62 

23 

23  26  24.74 

0.318 

5  56  49.9 

2.66 

23  15  17.7 

23  26  19.81 

0.326 

5  57  31.1 

2.71 

24 

23  26  16.94 

0.332 

5  57  54.8 

2.74 

24  15  13.6 

23  26  11.82 

0.340 

5  58  37.0 

2.79 

25 

23  26    8.81 

0.345 

5  59    1.6 

2.82 

25  15    9.5 

23  26    3.51 

0.353 

5  59  44.8 

2.86 

26 

23  26    0.36 

0.359 

6    0  10.3 

2.90 

26  15    5.4 

23  25  54.89 

0.366 

6    0  54.5 

2.94 

27 

23  25  51 .60 

0.372 

6    1  20.9 

2.98 

27  15    1.4 

23  25  45.96 

0.379 

6    2    6.1 

3.02 

28 

23  25  42.52 

0.385 

6    2  33.4 

3.06 

28  14  57.3 

23  25  36.71 

0.392 

6    3  19.6 

3.10 

29 

23  25  33.13 

0.398 

6    3  47.8 

3.14 

29  14  53.2 

23  25  27.15 

0.405 

6    4  34.9 

3.17 

30 

23  25  23.42 

0.411 

6    5    4.0 

3.21 

30  14  49.1 

23  25  17.28 

0.418 

6    5  51.9 

3.25 

31 

23  25  13.41 

0.424 

6    6  21.9 

3.28 

31  14  45.0 

23  25    7.10 

0.430 

6    7  10.7 

3.32 

Aug.  1 

23  25    3.09 

0.436 

6    7  41.6 

3.36 

1  14  40.9 

23  24  56.62 

0.443 

6    8  31.2 

3.39 

2 

23  24  52.47 

0.449 

6    9    3.0 

3.43 

2  14  36.8 

23  24  45.85 

0.455 

6    9  53.3 

3.46 

3 

23  24  41.55 

0.461 

6  10  26.0 

3.49 

3  14  32.7 

23  24  34.79 

0.467 

6  11  17.1 

3.52 

4 

23  24  30.34 

0.473 

6  11  50.7 

3.56 

4  14  28.6 

23  24  23.45 

0.478 

6  12  42.5 

3.59 

5 

23  24  18.86 

0.484 

6  13  17.0 

3.63 

5  14  24.4 

23  24  11.84 

0.490 

6  14    95 

3.66 

6 

23  24    7.10 

0.496 

6  14  44.8 

3.69 

6  14  20.3 

23  23  59.95 

0.501 

6  15  38.0 

3.72 

7 

23  23  55.07 

0.507 

6  16  14.2 

3.76 

7  14  16.2 

23  23  47.79 

0.512 

6  17    8.0 

3.78 

8 

23  23  42.77 

0.518 

6  17  45.1 

3.82 

8  14  12.0 

23  23  35.37 

0.523 

6  18  39.5 

3.84 

9 

23  23  30.21 

0.529 

6  19  17.4 

3.88 

9  14    7.9 

23  23  22.69 

0.534 

6  20  12.4 

3.90 

10 

23  23  17.39 

0.539 

6  20  51.1 

3.93 

10  14    3.7 

23  23    9.76 

0.544 

6  21  46.6 

3.95 

n 

23  23    4.32 

0.550 

6  22  26.1 

3.99 

11  13  59.6 

23  22  56.58 

0.554 

6  23  22.1 

4.00 

12 

23  22  51.01 

0.560 

6  24    2.4 

4.04 

12  13  554 

23  22  43.17 

0.563 

6  24  58.8 

4.05 

13 

23  22  37.46 

0.569 

6  25  39.9 

4.09 

13  13  51.3 

23  22  29.54 

0.573 

6  26  36.7 

4.10 

J4 

23  22  23.69 

0.578 

6  27  18.5 

4.13 

14  13  47.1 

23  22  15.69 

0.582 

6  28  15.8 

4.15 

15 

23  22    9.70 

0.587 

6  28  58.3 

4.18 

15  13  42.9 

23  22    1.62 

0.591 

6  29  56.0 

4.20 

16 

23  21  55.50 

0.596 

6  30  39.2 

4.23 

16  13  38.8 

23  21  47.34 

0.599 

6  31  37.3 

4.24 

17 

23  21  41.09 

0.605 

6  32  21.2 

4.27 

17  13  34.6 

23  21  32.86 

0.607 

6  33  19.5 

4.28 

18 

23  21  26.48 

0.613 

6  34    4.2 

4.31 

18  13  30.4 

23  21  18.18 

0.615 

6  35    2.6 

4.31 

19 

23  21  11.68 

0.620 

6  35  48.1 

4.35 

19  13  26.2 

23  21     3.32 

0.623 

6  36  46.5 

4.35 

20 

23  20  56.70 

0.6^ 

6  37  32.8 

4.38 

20  13  22.0 

23  20  46.28 

0.630 

6  38  31.3 

4.39 

21 

23  20  41.54 

0.635 

6  39  18.3 

4.41 

21  13  17.9 

23  20  33.07 

0.637 

6  40  17.0 

4.42 

22 

23  20  26.21 

0.642 

6  41     4.6 

4.45 

22  13  13.7 

23  20  17.69 

0.644 

6  42    3.5 

4.45 

23 

23  20  10.71 

0.649 

6  42  51.7 

4.48 

23  13    9.5 

23  20    2.15 

0.651 

6  43  60.7 

4.48 

24 

23  19  55.06 

0.655 

6  44  39.5 

4.50 

24  13    5.3 

23  19  46.46 

0.656 

6  45  38.5 

4.50 

25 

23  19  39.27 

0.661 

6  46  27.9 

4.53 

25  13    1.1 

23  19  30.64 

0.662 

6  47  26.8 

4.53 

26 

23  19  23.34 

0.666 

6  48  16.8 

4.55 

26  12  56.9 

23  19  14.69 

0.667 

6  49  15.7 

4.55 

27 

23  19    7)iS 

0.672 

6  50    6.2 

4.57 

27  12  52.723  18  58.61 

0.673 

6  51    5.1 

-4.57, 

28 

23  18  51.09 

0.677 

6  51  66.1 

4.59 

28  12  48.5;  23  18  42.40 

0.678 

6  52  54.9 

4.58 

29 

23  18  34.78 

0.682 

6  53  46.4 

4.60 

29  12  44.3  23  18  26.08 

0.682 

6  54  45.1 

4.60 

30 

23  18  18.36 

0.686 

6  55  37.0 

4.62 

30  12  40.1 

23  18    9.66 

0.686 

6  56  35.6 

4.61 

31 

23  18    1.85 

-0.690 

-6  57  28.0 

-4.63 

31  12  35.9  23  17  53.15 

-0.690 

-6  58  26.4 

-4.62 : 
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Date. 
1877. 

POK  WASMlNaT 

ON  MEAN  N 

rooN. 

FOB  MERIDIAN  TRANSIT. 

Apparent 

Right 
Aacenaioii. 

DlfiUfor 
Ihoar. 

Apparent 
Decuxiation. 

Dlftfor 
Ihonr. 

Mean  Time 
ofTranait. 

Apparent 

M^t 
Ascension. 

Difllfor 
lb.  of 
Long. 

Apparent 
Declination. 

Difllfor 
1 hour of 
Lcmg.   j 

Sept.  1 

h    m     8 
23  17  45.25 

-0*694 

-6  5^  l6'.3 

-4'.64 

d     h    m 
1  12  31.7 

h    m     8 
23  17  36.55 

-0.694 

O         1         f 

-7    0  17.5 

-4^63 

2 

23  17  28.56 

0.697 

7     1  10.8 

4.65 

2  12  27.5 

23  17  19.86 

0.697 

7    2    8.7 

4.64 

3 

23  17  11.79 

0.700 

7    3    2.4 

4.65 

3  12  23.3 

23  17    3.11 

0.699 

7    4    0.0 

4.64, 

4 

23  16  54.96 

0.702 

7    4  54.0 

4£5 

4  12  19.1 

23  16  46.30 

0.701 

7    5  51.3 

4.64 

5 

23  16  38.08 

0.704 

7    6  45.6 

4.65 

5  12  14.8 

23  16  29.45 

0.703 

7    7  42.5 

4.63 

6 

23  16  21.16 

0.706 

7    8  37.1 

4.64 

6  12  10.6 

23  16  12.57 

0.704 

7    9  33.6 

4.63 

7 

23  16    4.21 

0.707 

7  10  28.5 

4.64 

7  12    6.4 

23  15  55.65 

0.706 

7  11  24.6 

4.6^ 

8 

23  15  47.23 

0.708 

7  12  19.7 

4.63 

8  12    2.2 

23  15  38.70 

0.707 

7  13  15.4 

4.61 

9 

23  15  30.22 

0.709 

7  14  10.7 

4.62 

9  11  58.0 

23  15  21.73 

0.707 

7  15    5.9 

4.60 

10 

23  15  13.20 

0.709 

7  16    1.4 

4.61 

10  11  53.8 

23  15    4.76 

0.707 

7  16  56J2 

4.59 

11 

23  14  56.18 

0.708 

7  17  51.8 

4.59 

11  11  49.6 

23  14  47.80 

0.706 

7  18  46.1 

457 

12 

23  14  39.18 

0.708 

7  19  41.8 

4.57 

12  11  45.3 

23  14  30.86 

0.705 

7  20  35.5 

455 

13 

23  14  22.20 

0.707 

7  21  31.3 

4.55 

13  11  41.1 

23  14  13.94 

0.704 

7  22  24.4 

452 

14 

23  14    5.25 

0.705 

7  23  20.2 

4.52 

14  11  36.9 

23  13  57.06 

0.703 

7  24  12.7 

450 

15 

23  13  48.34 

0.704 

7  25    8.4 

4.50 

15  11  32.7 

23  13  40i» 

0.701 

7  26    0.3 

4.47 

16 

23  13  31.47 

0.702 

7  26  56.0 

4.47 

16  11  28.5 

23  13  23.42 

0.699 

7  27  47.2 

4.44 

17 

23  13  14.65 

0.699 

7  28  42.8 

4.44 

17  11  24.3 

23  13    6.68 

0.696 

7  29  33.3 

4.40 

18 

23  12  57.90 

0.696 

7  30  28.9 

4.40 

18  11  20.1 

23  12  50.01 

0.693 

7  31  18.6 

4.37 

19 

23  12  41.23 

0.693 

7  32  14.2 

4.37 

19  U  15.9 

23  12  33.43 

0.689 

7  33    3.2 

AM 

20 

23  12  24.65 

0.689 

7  33  58.7 

4.34 

20  11  11.7 

23  12  16.94 

0.685 

7  34  47.0 

4.31 

21 

23  12    8.16 

0.685 

7  35  42.3 

4.30 

21  11     7.5 

23  12    0.55 

0.681 

7  36  29.9 

457 

22 

23  11  51.77 

0.681 

7  37  24.9 

4.25 

22  11     3.3 

23  11  44.26 

0.676 

7  38  11.8 

4J22 

23 

23  11  35.49 

0.676 

7  39    6.5 

4.21 

23  10  59.1 

23  11  28.08 

0.672 

7  39  52.7 

4.18 

24 

23  11  19.32 

0.671 

7  40  47.0 

4.16 

24  10  54.9 

23  11  12.02 

0.667 

7  41  32.4 

4.13 

25 

23  11     3.28 

0.666 

7  42  26.4 

4.12 

25  10  50.7 

23  10  56.08 

0.661 

7  43  10.9 

4.08 

26 

23  10  47.37 

0.660 

7  44    4.6 

4.07 

26  10  46.5 

23  10  40.27 

0.656 

7  44  48.2 

4.03 

27 

23  10  31.59 

0.654 

7  45  41.5 

4.01 

27  10  42.3 

23  10  24.60 

0.650 

7  46  24.3 

3.98 

28 

23  10  15.96 

0.648 

7  47  17.2 

3.96 

28  10  38.1 

23  10    9.09 

0.643 

7  47  59.2 

3.98' 

29 

23  10    0.50 

0.641 

7  48  51.6 

3.90 

29  10  33.9 

23    9  53.75 

0.636 

7  49  32.7 

3iJ7 

30 

23    9  45.21 

0.634 

7  50  24.6 

3.85 

30  10  29.7 

23    9  38.58 

0.629 

7  51    4.8 

3.81 

Oct.  1 

23    9  30.09 

0.626 

7  51  56.2 

3.79 

1  10  25.5 

23    9  23.58 

0.621 

7  52  355 

375! 

2 

23    9  15.15 

0.619 

7  53  26.3 

3.72 

2  10  21 .4 

23    9    8.76 

0.613 

7  54    4.7 

3.69 

3 

23    9    0.40 

0.610 

7  54  54.9 

3.66 

3  10  17.2 

23    8  54.14 

0.605 

7  55  32.4 

352 

4 

23    8  45.86 

0.601 

7  56  22.0 

3.60 

4  10  13.0 

23    8  39.73 

0.596 

7  56  58.5 

355 

5 

23    8  31.53 

0.593 

7  57  47.5 

3.53 

5  10    8.9 

23    8  25.53 

0.587 

7  58  23.0 

3.49 

6 

23    8  17.41 

0.584 

7  59  11.3 

3.46 

6  10    4.7 

23    8  11.54 

0.578 

7  59  45.9 

3.42  1 

7 

23    8    3.51 

0.574 

8    0  33.4 

3.39 

7  10    0.5 

23    7  57.78 

0.569 

8    1     7.1 

3.35 

8 

23    7  49.84 

0.564 

8    1  53.8 

3.31 

8    9  56.4 

23    7  44.25 

0.559 

8    2  26.5 

357 

9 

23    7  36.42 

0.554 

8    3  124 

3.24 

9    9  52.2 

23    7  30.97 

0.548 

8    3  44.1 

3J!J0 

10 

23    7  23.25 

0.544 

8    4  29.1 

3.16 

10    9  48.1 

23    7  17.94 

0.538 

8    4  59.9 

3.12 

11 

23    7  10.33 

0.533 

8    5  44.0 

3.08 

1 1     9  43.9 

23    7    5.16 

0.627 

8    6  138 

3.04 

12 

23    6  57.67 

0.522 

8    6  57.0 

3.00 

12    9  39.8 

23    6  52.65 

0.516 

8    7  25.8 

2.96 

13 

23    6  45.28 

0.510 

8    8    8.1 

2.92 

13    9  35.7 

23    6  40.41 

0.504 

8    8  35.9 

2.88 

14 

23    6  33.17 

^.499 

8    9  17.2 

2.84 

14    9  31.5 

23    6  28.45 

0.492 

8    9  44.0 

2.80 

15 

23    6  21.34 

0.487 

8  10  24.2 

2.75 

15    9  27.4 

23    6  16.77 

0.481 

8  10  50.1 

2.71 

16 

23    6    9.80 

0.475 

8  11  29.2 

2.66 

16    9  23.3 

23    6    5.37 

0.469 

8  11  54.1 

252 

17 

23    5  58.55 

0.462 

8  12  32.1 

2.58 

17    9  19.2 

23    5  54.26 

0.457 

8  12  56.0 

2.54, 

18 

23    5  47.60 

0.450 

8  13  32.9 

2.49 

18    9  15.0 

23    5  43.45 

0.444 

8  13  55.8 

2.45 

19 

23    5  36.95 

0.437 

8  14  31.6 

2.40 

19    9  10.9 

23    5  32.95 

0.431 

8  14  53.5 

2.36 

20 

23    5  26.61 

0.424 

8  15  28.2 

2.31 

20    9    6.8 

23    5  22.76 

0.418 

8  15  49.1 

2.27 

21 

23    5  16.58 

0.411 

8  16  22.6 

2.22 

21     9    2.7 

23    5  12.88 

0.405 

8  16  42.6 

2.18  1 

22 

23    5    6.86 

0.398 

8  17  14.9 

2.13 

22    8  58.6 

23    5    3.31 

0.392 

8  17  33.9 

2.09 

23 

23    4  57.47 

0.384 

8  18    5.0 

2.04 

23    8  54.6 

23    4  54.07 

0.378 

8  18  23.0 

2.00 

24 

23    4  48.41 

0.371 

8  18  52.8 

1.94 

24    8  50.5 

23    4  45.16 

0.364 

8  19    9.8 

1.90, 

25 

23    4  39.68 

0.357 

8  19  38.3 

1.85 

25    8  46.4 

23    4  36.58 

0.350 

8  19  54.4 

1.81  1 

26 

23    4  31.29 

0.342 

8  20  21.5 

1.75 

26    8  42.3 

23    4  28.34 

0.336 

8  20  36.7 

1.71 

27 

23    4  23.25 

0.328 

8  21     2.5 

1.66 

27    8  38.3 

23    4  20.44 

0.322 

8  21  16.7 

1.62, 

28 

23    4  15.55 

0.314 

8  21  41.2 

1.56 

28    8  34.2 

23    4  12.88 

0.308 

8  21  54.4 

1.52 

29 

23    4    8.20 

0.299 

8  22  17.5 

1.46 

29    8  30.2 

23    4    5.67 

0.293 

8  22  29.7 

1.42 

30 

23    4     1.20 

0.284 

8  22  51.4 

1.36 

30    8  26.1 

23    3  58.81 

0.278 

8  23    2.7 

1.33 

31 

23    3  54.55 

0.270 

8  23  23.0 

1.27 

31    8  22.1 

23    3  52.31 

0.263 

8  23  33.4 

153 

32 

23    3  48.26 

-0.254 

-8  23  52.2 

-1.17 

32    8  18.0 

23    3  46.17 

-0.248 

-8  24     1.7 

-J  .13 

SATURN,  18T7. 
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Date. 
1877. 

VQR  WA8UINGT0N  MBAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

Apparent 

Riefat 
Aflcenaion. 

BUT.  for 
Ihonr. 

Appftrent 
DeolinatioD. 

Diff.for 
Ihonr. 

Mem  Time 
of  Transit. 

Apparent 

Kght 
Aeeension. 

Diftfor 
lh.of 
Long. 

Apnarent 
Declination. 

DiiUfor 

Ihonr of 

Long. 

h 

m     8 

fi 

0         /        /' 

/I 

d 

h    m 

h 

m     8 

8 

O         /        // 

n 

Nor.  1 

23 

3  48.26 

-0.254 

-8  23  52.2 

-1.17 

1 

8  18.0 

23 

3  46.17 

-0.248 

-8  24     1.7 

-1.13 

2 

23 

3  42.34 

0.239 

8  24  19.0 

1.06 

2 

8  14.0 

23 

3  40.40 

0.233 

8  24  27.6 

1.03 

3 

23 

3  36.80 

0.223 

8  24  43.3 

0.96 

3 

8  10.0 

23 

3  35.00 

0.217 

8  24  51.0 

0.92 

4 

23 

3  31.63 

0.207 

8  25    5.2 

0.86 

4 

8    6.0 

23 

3  29.97 

0.202 

8  25  12.0 

0.82 

5 

23 

3  26.84 

0.192 

8  25  24.6 

0.76 

5 

8    2.0 

23 

3  25.32 

0.186 

8  25  30.5 

0.72 

6 

23 

3  22.43 

0.176 

8  25  41.5 

0.65 

6 

7  58.0 

23 

3  21.05 

0.170 

8  25  46.6 

0.62 

7 

23 

3  18.40 

0.160 

8  25  55.9 

0.55 

7 

7  54.0 

23 

3  17.16 

0.154 

8  26    OiS 

0.51 

8 

23 

3  14.75 

0.144 

8  26    7.8 

0.45 

8 

7  50.0 

23 

3  13.65 

0.138 

8  26  11.3 

0.41 

9 

23 

3  11.49 

0.128 

8  26  17.3 

0.34 

9 

7  46.0 

23 

3  10.52 

0.122 

8  26  19.9 

0.31 

10 

23 

3    8.61 

0.112 

8  26  24.3 

0.24 

10 

7  42.0 

23 

3    7.77 

0.106 

8  26  26.0 

0.20 

11 

23 

3    6.12 

0.096 

8  26  28.8 

0.14 

11 

7  38.0 

23 

3    5.41 

0.090 

8  26  29.7 

-0.10 

V2 

23 

3    4.02 

0.079 

8  26  30.8 

-0.03 

12 

7  34.1 

23 

3    3.44 

0.074 

8  26  30.9 

0.00 

13 

23 

3    2.31 

0.063 

8  26  30.3 

+0.07 

13 

7  30.1 

23 

3    1.86 

0.058 

8  26  29.6 

+0.11 

14 

23 

3    1.00 

0.046 

8  26  27.2 

0.18 

14 

7  26.2 

23 

3    e.67 

0.041 

8  26  25.8 

0.21 

15 

23 

3    0.08 

0.030 

8  26  21.6 

0.29 

15 

7  22.2 

23 

2  59.87 

0.025 

8  26  19.4 

0.32 

16 

23 

2  59.55 

-0.014 

8  26  13.5 

0.39 

16 

7  18.3 

23 

2  59.47 

^.009 

8  26  10.5 

0.42 

17 

23 

2  59.42 

40.003 

8  26    2.9 

0.49 

17 

7  14.4 

23 

2  59.46 

+0.008 

8  25  59.2 

0.52 

18 

23 

2  69.68 

0.019 

8  25  49.8 

0.60 

18 

7  10.4 

23 

2  69.84 

0.024 

8  25  45.4 

0.62 

19 

23 

3    0.34 

0.036 

8  25  34.3 

0.70 

19 

7    6.5 

23 

3    0.61 

0.040 

8  25  29.2 

0.73 

20 

23 

3    1.39 

0.052 

8  25  16.3 

0.80 

20 

7    2.6 

23 

3    1.78 

0.057 

8  25  10.5 

0.83 

21 

23 

3    2.84 

0.069 

8  24  55.8 

0.91 

21 

6  587 

23 

3    3.34 

0.073 

8  24  49.4 

0.93 

22 

23 

3    4.68 

0.085 

8  24  32.8 

1.01 

22 

6  54.8 

23 

3    5i29 

0.069 

8  24  25.8 

1.04 

23 

23 

3    6.92 

0.101 

8  24    7.4 

1.11 

23 

6  50.9 

23 

•3    7.63 

0.106 

8  23  59.7 

1.14 

24 

23 

3    9.55 

0.118 

8  23  39.5 

1.21 

24 

6  47.0 

23 

3  10.37 

0.122 

8  23  31.2 

liM 

25 

23 

3  12.58 

0.134 

8  23    9.1 

1.32 

25 

6  43.1 

23 

3  13.50 

0.139 

8  23    0.2 

1.34 

26 

23 

3  16.00 

0.151 

8  22  36.3 

1.42 

26 

6  39.3 

23 

3  17.02 

0.155 

8  22  26.8 

1.45 

27 

23 

3  19.81 

0.167 

8  22    1.0 

1.52 

27 

6  35.4 

23 

3  20.93 

0.171 

8  21  50.9 

1.55 

28 

23 

3  24.01 

0.183 

8  21  23.3 

1.62 

28 

6  31.5 

23 

3  25.22 

0.187 

8  21  12.6 

1.65 

29 

23 

3  28.61 

0J200 

8  20  43.2 

1.72 

29 

6  27.7 

23 

3  29.91 

0.204 

8  20  31.9 

1.75 

30 

23 

3  33.60 

0.216 

8  20    0.6 

1.82 

30 

6  23.8 

23 

3  34.99 

0.220 

8  19  48.8 

1.85 

Dec.  1 

23 

3  38.96 

0.232 

8  19  15.6 

1.93 

1 

6  20.0 

23 

3  40.46 

0.236 

8  19    3.3 

1.95 

2 

23 

3  44.75 

0.249 

8  18  28.1 

2.03 

2 

6  16.2 

23 

3  46.32 

0.252 

8  18  15.3 

2.05 

3 

23 

3  50.91 

0i265 

8  17  38J2 

2.13 

3 

6  12.3 

23 

3  52.56 

0.268 

8  17  24.9 

2.15 

4 

23 

3  57.46 

0.281 

8  16  45.9 

2i23 

4 

6    8.5 

23 

3  59.19 

0.284 

8  16  32i! 

2.24 

5 

23 

4    4.39 

0.297 

8  15  51.3 

2.32 

5 

6    4.7 

23 

4    6.20 

0.300 

8  15  27Jt 

2.34 

6 

23 

4  11.71 

0.313 

8  14  54.4 

2.42 

6 

6    0.9 

23 

4  13.60 

0.316 

8  14  39.8 

2.44 

7 

23 

4  19.41 

0.329 

8  13  55.1 

2.52 

7 

5  57.1 

23 

4  21.38 

0.332 

8  13  40.1 

2.54 

8 

23 

4  27.49 

0.345 

8  12  53.4 

2.62 

8 

5  53.3 

23 

4  29.53 

0.348 

8  12  38.0 

2.64 

9 

23 

4  35.95 

0.360 

8  11  49.4 

2.71 

9 

5  49.5 

23 

4  38.06 

0.363 

8  11  33.6 

2.73 

10 

23 

4  44.79 

0.376 

8  10  43.1 

2.81 

10 

5  45.7 

23 

4  46.97 

0.379 

8  10  26.9 

2.83 

11 

23 

4  54.01 

0.392 

8    9  34.5 

2.91 

11 

5  41.9 

23 

4  56J35 

0.894 

8    9  17.9 

2.92 

12 

23 

5    3.60 

0.407 

8    8  23.6 

3.00 

12 

5  38.2 

23 

5    5.90 

0.410 

8    8    6.7 

3.01 

13 

23 

5  13.55 

0.422 

8    7  10.5 

3.09 

13 

5  34.4 

23 

5  15.91 

0.425 

8    6  53.3 

3.10 

14 

23 

5  23.86 

0.437 

8    5  55.2 

3.18 

14 

5  30.6 

23 

5  26ise 

0.440 

8    5  37.7 

3.20 

15 

23 

5  34.53 

0.452 

8    4  37.7 

3.27 

15 

5  26.9 

23 

5  37.00 

0.454 

8    4  19.9 

ZSQ 

16 

23 

5  45.56 

0.467 

8    3  18.1 

3.36 

16 

5  23.1 

23 

5  48.08 

0.469 

8    2  59.9 

3.38 

17 

23 

5  56.95 

0.482 

8    1  56.3 

3.45 

17 

5  19.4 

23 

5  59.52 

0.484 

8    1  37.8 

3.46 

18 

23 

6    8.69 

0.496 

8    0  32.4 

3.54 

18 

5  16.7 

23 

6  11.31 

0.498 

8    0  13.6 

3.55 

19 

23 

6  20.78 

0.511 

7  59    6.3 

3.63 

19 

5  11.9 

23 

6  23.44 

0.513 

7  58  47.3 

3.64 

20 

23 

6  33i21 

0.525 

7  57  38.1 

372 

20 

6    8.2 

23 

6  35.92 

0.527 

7  57  18.9 

3.73 

21 

23 

6  45.99 

0.540 

7  56    7.8 

3.80 

21 

5    4.5 

23 

6  48.74 

0.541 

7  55  48.4 

3.81 

22 

23 

6  59.11 

0.554 

7  54  35.5 

3.89 

22 

5    0.8 

23 

7    1.89 

0.555 

7  54  15.9 

3.90 

23 

23 

7  12.56 

0.567 

7  53    1.2 

3.97 

23 

4  57.1 

23 

7  15.37 

0.569 

7  52  41.3 

3.98 

24 

23 

7  26.34 

0.581 

7  51  24.8 

4.06 

24 

4  53.4 

23 

7  29,19 

0.583 

7  51     4.7 

4.06 

25 

23 

7  40.45 

0.595 

7  49  46.4 

4.14 

25 

4  49.7 

23 

7  43.34 

0.596 

7  49  26.2 

4.14 

26 

23 

7  54.90 

0.609 

7  48    6.0 

4.22 

26 

4  46.0 

23 

7  57.81 

0.610 

7  47  45.8 

4.22 

27 

23 

8    9.67 

0.622 

7  46  23.7 

4.30 

27 

4  42.3 

23 

8  12.60 

0.623 

7  46    3.4 

4.31 

28 

23 

8  24.76 

0.635 

7  44  39.5 

4.38 

28 

4  38.6 

23 

8  27.71 

0.636 

7  44  19.0 

4.39 

29 

23 

8  40.17 

0.649 

7  42  53.3 

4.46 

29 

4  34.9 

23 

8  43.14 

0.650 

7  42  32.7 

4.47 

30 

23 

8  55.90 

0.662 

7  41     5J2 

4.54 

30 

4  31.3 

23 

8  58.89 

0.663 

7  40  44.6 

4.54 

31 

23 

9  11.94 

0.675 

7  39  15.3 

4.62 

31 

4  27.6 

23 

9  l4Jdb 

0.676 

7  38  54.7 

4.62 

32 

23 

9  28iK) 

+0.688 

-7  37  23.5 

+4.70 

32 

4  23.9 

23 

9  31.32 

+0.688 

-7  37    2.9 

♦4.70 
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URANUS,  1877. 


Date. 
1877. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

) 

Apparent 

Kght 
ABcension. 

Difr.for 
1  hour. 

Apparent 
Decimation. 

Dlff.for 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Asoenaion. 

Dlff.for 
Ih.  of 
Long. 

Apparent 
Decimation. 

Diff.for| 

1 honrof 

Long.   ' 

h    m     8 

B 

O         $         It 

// 

d      h    m 

h    m     a 

8 

Oil' 

tt 

Jan.   0 

9  47  20.59 

-0.266 

+14     8  55.4 

+1.46 

0  15     2.9 

9  47  16.55 

-0.270 

+14    9  17.4 

+1.48 

1 

9  47  14.12 

0.273 

14     9  30.8 

1.49 

1   14  58.9 

9  47  10.00 

0.276 

14    9  53.3 

1.51 

2 

9  47    7.49 

0.280 

14  10    7.0 

1.53 

2  14  54.9 

9  47    3.29 

0.283 

14  10  30.0 

1.55 

3 

9  47    0.69 

0.286 

14  10  44.1 

1.56 

3  14  50.9 

9  46  56.42 

0J290 

14  11     7.5 

1.58 

4 

9  46  53.72 

0.294 

14  11  21.9 

1.59 

4  14  46.8 

9  46  49.38 

0ii97 

14  11  45.7 

1.61 

5 

9  46  46.60 

0.300 

14  12    0.5 

1.62 

5  14  42.8 

9  46  42.18 

0.304 

14  12  24.6 

1.64 

6 

9  46  39.32 

0.306 

14  12  39.8 

1.65 

6  14  38.7 

9  46  34.82 

0.310 

14  13    4.2 

1.67 

7 

9  46  31 .89 

0.312 

14  13  19.9 

1.68 

7  14  34.7 

9  46  27.32 

0.315 

14  13  44.7 

1.70 

8 

9  46  24.30 

0.318 

14  14     0.7 

1.71 

8  14  30.6 

9  46  19.66 

0.321 

14  14  25.8 

1.73 

9 

9  46  16.56 

0.324 

14  14  42.2 

1.74 

9  14  26.5 

9  46  11.86 

0.327 

14  15    7.6 

1.75 

10 

9  46    8.69 

0.330 

14  15  24.4 

1.77 

10  14  22.4 

9  46    3.92 

0.333 

14  15  50.0 

1.78 

11 

9  46    0.68 

0.336 

14  16    7.2 

1.80 

11  14  18.4 

9  45  55.85 

0.339 

14  16  33.1 

1.81 

12 

9  45  52.53 

0.342 

14  16  50.6 

1.82 

12  14  14.3 

9  45  47.64 

0.345 

14  17  16ii 

1.83 

13 

9  45  44.25 

0.348 

14'17  347 

1.85 

13  14  10.2 

9  45  39.30 

0.350 

14  18     1.1 

1.86 

14 

9  45  35.83 

0.353 

14  18  19.4 

1.87 

14  14    6.1 

9  45  30.83 

0.355 

14  18  46.0 

1.88 

15 

9  45  27.30 

0.358 

14  19    4.6 

1.90 

15  14    2.0 

9  45  22.25 

0.360 

14  19  31.4 

1.90 

16 

9  45  18.65 

0.363 

14  19  50.4 

1.92 

16  13  58.0 

9  45  13.55 

0.365 

14  20  17.4 

1.93 

17 

9  45    9.88 

0.368 

14  20  36.7 

1.94 

17  13  53.9 

9  45    4.74 

0.369 

14  21     3.9 

1.95 

18 

9  45    0.99 

0.372 

14  21  23.5 

1.96 

18  13  49.8 

9  44  55.82 

0.374 

14  21  50.8 

1.96 

19 

9  44  52.00 

0.377 

14  22  10.8 

1.98 

j9  13  45.7 

9  44  46.79 

0.378 

14  22  38.2 

1.98! 

20 

9  44  42.90 

0.381 

14  22  58.6 

2.00 

20  13  41.6 

9  44  37.67 

0.382 

14  23  26.1 

2.00  = 

21 

9  44  33.71 

0.385 

14  23  46.8 

2.02 

21   13  37.6 

9  44  28.45 

0.386 

14  24  14.4 

2.02 

22 

9  44  24.43 

0.389 

14  24  35.4 

2.03 

22  13  33.5 

9  44  19.14 

0.390 

14  25    3.1 

2.03 

23 

9  44  15.03 

0.393 

14  25  24.4 

2.05 

23  13  29.4 

9  44    9.73 

0.394 

14  25  52.1 

2.05 

24 

9  44    5.55 

0.397 

14  26  13.8 

2.06 

24  13  25.3 

9  44    0.23 

0.397 

14  26  41.5 

2.06 

25 

9  43  56.00 

0.400 

14  27    3.5 

2.08 

25  13  21.3 

9  43  50.66 

0.401 

14  27  31.2 

2.08 

26 

9  43  46.37 

0.403 

14  27  53.4 

2.09 

26  13  17.2 

9  43  41.01 

0.404 

14  28  21.2 

2.09 

27 

9  43  36.66 

0.406 

14  28  437 

2.10 

27  13  13.1 

9  43  31.30 

0.407 

14  29  11.5 

2.10 

28 

9  43  26.88 

0.409 

14  29  34.3 

2.11 

28  13    9.0 

9  43  21.51 

0.410 

14  30    2.1 

2.11 

29 

9  43  17.03 

0.412 

14  30  25.2 

2.12 

29  13    4.9 

9  43  11.65 

0.412 

14  30  52.9 

2.12 

30 

9  43    7.13 

0.414 

14  31  16.2 

2.13 

30  13    0.8 

9  43     1.74 

0.414 

14  31  43.9 

2.13 

31 

9  42  57.17 

0.416 

14  32    7.5 

2.14 

31  12  567 

9  42  51.78 

0.416 

14  32  35.1 

2.14 

Feb.  1 

9  42  47.16 

0.418 

14  32  58.9 

2.15 

1  12  52.6 

9  42  41,77 

0.418 

14  33  26.5 

2.15 

2 

9  42  37.10 

0.420 

14  33  50.5 

2.15 

2  12  48.5 

9  42  31.71 

0.420 

14  34  18.0 

2.15 

3 

9  42  26.99 

0.422 

14  34  42.3 

2.16 

3  12  44.4 

9  42  21.61 

0.422 

14  35    9.7 

2.15 

4 

9  42  16.85 

0.423 

14  35  34.1 

2.16 

4  12  40.3 

9  42  11.48 

0.423 

14  36    1.4 

2.16 ; 

5 

9  42    6.68 

0.425 

14  36  26.0 

2.17 

5  12  36.2 

9  42    1.33 

0.424 

14  36  53i2 

2.16 

6 

9  41  56.47 

0.426 

14  37  18.0 

2.17 

6  12  32.1 

9  41  51.14 

0.425 

14  37  45.1 

2.17 

7 

9  41  46.24 

0.427 

14  38  10.1 

2.17 

7  12  28.0 

9  41  40.92 

0.426 

14  38  37.1 

2.17 

8 

9  41  35.98 

0.428 

14  39    2.2 

2.17 

8  12  23.9 

9  41  30.68 

0.427 

14  39  29.1 

2.17, 

9 

9  41  25.71 

0.429 

14  39  54.3 

2.17 

9  12  19.8 

9  41  20.43 

0.428 

14  40  21.1 

2.17 

10 

9  41  15.43 

0.429 

14  40  46.3 

2.17 

10  12  15.7 

9  41  10.17 

0.428 

14  41  12.9 

2.16 

11 

9  41    5.14 

0.429 

14  41  38.3 

2.17 

11   12  11.5 

9  40  59.90 

0.428 

14  42    4.7 

2.16 

12 

9  40  54.85 

0.429 

14  42  30.2 

2.16 

12  12    7.4 

9  40  49.64 

0.428 

14  42  56.4 

2.15 

13 

9  40  44.56 

0.428 

14  43  22.0 

2.16 

13  12    3.3 

9  40  39.38 

0.427 

14  43  48.0 

2.15 

14 

9  40  34.29 

0.428 

14  44  13.7 

2.15 

14  11  59.2 

9  40  29.14 

0.427 

14  44  39.5 

2.14 

15 

9  40  24.03 

0.427 

14  45    5.2 

2.15 

15  11  55.1 

9  40  18.92 

0.426 

14  45  30ii 

2.13' 

16 

9  40  13.79 

0.427 

14  45  56.6 

2.14 

16  11  51.0 

9  40    8.72 

0.426 

14  46  22.0 

2.13 

17 

9  40    3.56 

0.426 

14  46  47.8 

2.13 

17  11  46.9 

9  39  58.53 

0.425 

14  47  13.0 

2.12 

18 

9  39  53.35 

0.425 

14  47  38.8 

2.11 

18  11  42.8 

9  39  48.36 

0.423 

14  48    3.7 

2.10 

19 

9  39  43.19 

0.424 

14  48  29.4 

2.10 

19  11  38.7 

9  39  38.24 

0.421 

14  48  54.0 

2.09 

20 

9  39  33.06 

0.421 

14  49  19.8 

2.09 

20  11  34.6 

9  39  28.16 

0.419 

14  49  44.1 

2.08 

21 

9  39  2298 

0.420 

14  50  10.0 

2.08 

21  11  30.5 

9  39  18.12 

0.418 

14  50  34.0 

2.07 

22 

9  39  12.93 

0.418 

14  50  59.8 

2.07 

22  11  26.4 

9  39    8.12 

0.416 

14  51  23.5 

2.06 

23 

9  39    2.94 

0.416 

14  51  49.3 

2.05 

23  11  22.3 

9  38  58.19 

0.414 

14  52  127 

2.04 

24 

9  38  53.01 

0.413 

14  52  38.4 

2.04 

24  11  18.2 

9  38  48.31 

0.411 

14  53    1.5 

2.02! 

25 

9  38  43.14 

0.410 

14  53  27.1 

2.02 

25  11  14-1 

9  38  38.50 

0.408 

14  53  49.9 

2.01 

26 

9  38  33.83 

0.408 

14  54  15.5 

2.01 

26  11  10.0 

9  38  28.76 

0.405 

14  54  37.9 

1.99 

27 

9  38  23.60 

0.405 

14  55    3.4 

,      1.99 

27  11     5.9 

9  38  19.10 

0.402 

14  55  25.5 

1.97 

28 

9  38  13.93 

0.402 

14  55  50.9 

1.97 

28  11     1.8 

9  38    9.49 

0.399 

14  56  12.7 

1.96 

29 

9  38    4.33 

-0.398 

+14  56  38.0 

+1.95 

29  10  57.7 

9  37  59.96 

-0.395 

+14  56  59.4 

1.94; 

URANUS,  18T7. 
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Date. 

i8Ty. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

Appareut 

Kght 
Ascension. 

Diff.for 
1  bonr. 

Apparent 
Doollnation. 

Difllfor 
Ihoor. 

Mean  Time 
ofTraDsit. 

Apparent 

Right 
Ascension. 

DiAfor 
lb.  of 
Long. 

Apparent 
Declination. 

Difr.for 

1  boar  of 

Long. 

Mar.  1 

h    m     s 
9  38     4.33 

-0.398 

+U  5d  ^.0 

+l!95 

d 

1 

h    m 
10  57.7 

h    m     s 
9  37  59.96 

-o".395 

O         /         It 

4l4  56  59.4 

+l'.94 

2 

9  37  54.82 

0.395 

14  57  24.5 

1.93 

2  10  53.5 

9  37  50.52 

0.392 

14  57  45.6 

1.91 

3 

9  37  45.40 

0.392 

14  58  10.5 

1.91 

3  10  49.4 

9  37  41.16 

0.388 

14  58  31.2 

1.89 

4 

9  37  3605 

0.389 

14  58  56.1 

1.89 

4 

10  45.3 

9  37  31.88 

0.385 

14  59  16.4 

1.87 

5 

9  37  26.79 

0.385 

14  59  41.1 

1.87 

5  10  41.2 

9  37  22.69 

0.381 

15    0     1.0 

1.85 

6 

9  37  17.64 

0.380 

15    0  25.5 

1.84 

6  10  37.1 

9  37  13.62 

0.376 

15    0  45.1 

1.82 

7 

9  37    8.59 

0.375 

15    1     9.4 

1.81 

7  10  33.0 

9  37    4.64 

0.372 

15     1  28.6 

1.80 

8 

9  36  59.64 

0.371 

15    1  52.7 

1.79 

8  10  28.9 

9  36  55.77 

0.867 

15    2  11.5 

1.78 

9 

9  36  50.79 

0.366 

15    2  35.4 

1.76 

9  10  24.8 

9  36  47.00 

0.363 

15    2  53.8 

1.75 

10 

9  36  42.05 

0.361 

15    3  17.5 

1.74 

10  10  20.7 

9  36  38.34 

0.358 

15    3  35.5 

1.73 

11 

9  36  33.44 

0.356 

15    3  59.0 

1.71 

11 

10  16.5 

9  36  29.80 

0.353 

15    4  16.6 

1.70 

12 

9  36  24.95 

0.351 

15    4  39.8 

1.69 

12  10  12.4 

9  36  21.38 

0.348 

15    4  57.0 

1.68 

13 

9  36  16.58 

0.346 

15    5  19.9 

1.66 

13  10    8.3 

9  36  13.09 

0.343 

16    5  36.7 

1.65 

14 

9  36    8.33 

0.341 

15    5  59.4 

1.63 

14  10    4.2 

9  36    4.92 

0.337 

15    6  15.8 

1.61 

J5 

9  36    0.21 

0.335 

15    6  38.1 

1.60 

15  10    0.1 

9  35  56.88 

0.332 

15    6  54.1 

1.58 

16 

9  35  52.23 

0.329 

15    7  16.1 

1.57 

16 

9  56.0 

9  35  48.98 

0.326 

15    7  31.7 

1.55 

17 

9  35  44.40 

0.323 

15    7  53.3 

1.54 

17 

9  52.0 

9  35  41.23 

0.320 

15    8    8.5 

1.52 

18 

9  35  36.70 

0.317 

15    8  29.8 

1.50 

18 

9  47.9 

9  35  33.61 

0.314 

15    8  44.6 

1.48 

19 

9  35  29.15 

0.311 

15    9    5.5 

1,47 

19 

9  43.9 

9  35  26.14 

0.309 

15    9  19.8 

1.45 

20 

9  35  21.75 

0.306 

15    9  40.4 

1.44 

20 

9  39.9 

9  35  18.82 

0.302 

15    9  54.3 

1.42 

21 

9  35  14.50 

6.299 

15  10  14.5 

1.40 

21 

9  35.9 

9  35  11.65 

0.296 

15  10  28.0 

1.38 

22 

9  35    7.41 

QU92 

15  10  47.8 

1.37 

22 

9  31.8 

9  35    4.64 

0JSSS9 

15  11     0.8 

1.35 

23 

9  35    0.48 

0ii86 

15  11  20.3 

1.33 

23 

9  27.8 

9  34  57.79 

0J282 

15  11  32.9 

1.32 

24 

9  34  53.71 

0.279 

15  11  51.9 

1.30 

24 

9  23.8 

9  34  51.10 

0.276 

15  12    4.1 

IJ28 

25 

9  34  47.09 

piJ72 

15  12  22.7 

1.26 

25 

9  19.8 

9  34  44.57 

0.269 

15  12  34.5 

1.24 

26 

9  34  40.64 

0.265 

15  12  52.6 

1.23 

26 

9  15.9 

9  34  38.20 

03GSi 

15  13    3.9 

1.21 

27 

9  34  34.36 

0.258 

15  13  21.6 

1.19 

27 

9  11.9 

9  34  32.01 

0^255 

15  13  32.5 

1.17 

28 

9  34  28.25 

0.251 

15  13  49.8 

1.15 

28 

9    7.9 

9  34  25.98 

0.248 

15  14    0.3 

1.14 

29 

9  34  22.31 

0.244 

15  14  17.1 

1.12 

29 

9    4.0 

9  34  20.12 

0.240 

15  14  27i2 

1.10 

30 

9  34  16.54 

0.236 

15  14  43.5 

1.08 

30 

9    0.0 

9  34  14.44 

0.233 

15  14  53i2 

1.06 

31 

9  34  10.96 

0.229 

15  15    9.0 

1.04 

31 

8  56.0 

9  34    8.94 

0.225 

15  15  18.3 

1.02 

Apr.  1 

9  34    5.55 

0.221 

15  15  33.5 

1.00 

1 

8  52.0 

9  34    3.61 

Oi218 

15  15  42.4 

0.99 

2 

9  34    0.32 

0.214 

15  15  57.2 

0.97 

2 

8  48.0 

9  33  58.46 

0.210 

15  16    5.7 

0.95 

3 

9  33  55.28 

0.206 

15  16  19.9 

0.93 

3 

8  44.0 

9  33  53.50 

0.202 

15  16  28.0 

0.91 

4 

9  33  50.42 

0.198 

15  16  41.7 

0.89 

4 

8  40.0 

9  33  48.71 

0.194 

15  16  49.4 

0.87 

5 

9  33  45.76 

0.190 

15  17    2.5 

0.85 

5 

8  36.0 

9  33  44.13 

0.187 

15  17    9.8 

0.83 

6 

9  33  4139 

0.183 

15  17  22.4 

0.81 

6 

8  32.0 

9  83  39.73 

0.180 

15  17  29.3 

0.79 

7 

9  33  37.00 

0.175 

15  17  41.3 

0.77 

7 

8  28.0 

9  33  35.53 

0.171 

15  17  47.8 

0.75 

8 

9  33  32.91 

0.167 

15  17  59.3 

0.73 

8 

8  24.0 

9  33  31.52 

0.163 

15  18    5.4 

0.71 

9 

9  33  29.02 

0.158 

15  18  16.3 

0.69 

9 

8  20.0 

9  33  27.71 

0.155 

15  18  22.0 

0.67 

10 

9  33  25.32 

0.150 

15  18  32.3 

0.65 

10 

8  16.0 

9  33  24.09 

0.147 

15  18  37.6 

0.63 

11 

9  33  21.83 

0.142 

15  18  47i2 

0.60 

11 

8  12.0 

9  33  20.67 

0.138 

15  18  52.1 

0.59 

12 

9  33  18.53 

0.133 

15  19    1.2 

0.56 

12 

8    8.0 

9  33  17.45 

0.130 

15  19    5.7 

0.55 

13 

9  33  15.43 

0.125 

15  19  14.2 

0.52 

13 

8    4.0 

9  33  14.43 

0.122 

15  19  18.4 

0.51 

14 

9  33  12.53 

0.117 

15  19  26i2 

0.48 

14 

8    0.0 

9  33  11.61 

0.113 

15  19  80.0 

0.46 

15 

9  33    9.84 

0.108 

15  19  37.1 

0.44 

15 

7  56.1 

9  33    8.99 

0.104 

15  19  40.6 

0.42 

16 

9  33    7.36 

0.099 

15  19  47.1 

0.40 

16 

7  52.1 

9  33    6.59 

0.096 

15  19  50.2 

0.38 

17 

9  33    5.08 

0.091 

15  19  56.0 

0.35 

17 

7  48.1 

9  33    4.39 

0.087 

15  19  58.8 

0.34 

18 

9  33    3.00 

0.082 

15  20    3.9 

0.31 

18 

7  44.2 

9  33    2.38 

0.079 

15  20    6.3 

0.29 

19 

9  33    1.14 

0.073 

15  20  10.7 

0.26 

19 

7  40.2 

9  33    0.59 

0.070 

15  20  12.7 

0.25 

20 

9  32  59.48 

0.064 

15  20  16.5 

0.22 

20 

7  36.2 

9  32  59.00 

0.062 

15  20  18.1 

0.21 

21 

9  32  58.04 

0.056 

15  20  21,2 

0.17 

21 

7  32.3 

9  32  57.62 

0.053 

15  20  22.5 

0.16 

22 

9  32  56.80 

0.047 

15  20  24.9 

0.13 

22 

7  28.3 

9  32  56.46 

0.044 

15  20  85.9 

0.12 

23 

9  32  55.77 

0.038 

15  20  27.6 

0.09 

23 

7  24.4 

9  32  55.50 

0.036 

15  20  28.3 

0.08 

24 

9  32  54.96 

0.030 

15  20  29.3 

0.05 

24 

7  20.4 

9  32  54.76 

0.027 

15  20  2S).6 

40.03 

25 

9  32  54.35 

0.021 

15  20  29.9 

40.01 

25 

7  16.5 

9  32  54i22 

0.018 

15  20  29.9 

-0.01 

26 

9  32  53  96 

0.012 

15  20  29.5 

-0.04 

26 

7  12.5 

9  32  53.89 

0.009 

15  20  29.2 

0.05 

27 

9  32  53.77 

-0.003 

15  20  28.1 

0.08 

27 

7    8.6 

9  32  53.76 

-0.001 

15  20  27.5 

0.09 

28 

9  32  53.80 

^.006 

15  20  25.6 

0.12 

28 

7    4.6 

9  32  53.85 

40.008 

15  20  24.7 

0.14 

29 

9  32  54.04 

0.015 

15  20  22.1 

0.17 

29 

7    0.7 

9  32  54.15 

0.017 

15  20  20.9 

0.18 

30 

9  32  54.49 

0.023 

15  20  17.6 

0.21 

30 

6  56.8 

9  32  54.66 

0.026 

15  20  16.1 

032 

31 

9  32  55.15 

•IO.032 

■I-15  20  12.1 

-0.25 1 31 

6  52.8 

9  32  55.38 

+0.035 

4-15  20  10.3 

-0ii6 
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Bate. 

isyy. 

•    FOR  WASHINGTON  MEAN  KOON. 

FOR  MERIDIAN  TRANSIT. 

• 

Apparent 

Bight 
Aacenaion. 

DIff.for 
Ihoar. 

Api>arexit 
DeclmatioD. 

Difllfor 
1  hoar. 

Mean  Time 
ofTraoait. 

Apparent 

^ght 
Ascenaion. 

Diffifor 
Ih.of 
Long. 

Apparent 
Declination. 

Dfir.for 

Ihonrof 

Long. 

h    m      8 

a 

O         t        II 

II 

d 

h    in 

h   m     a 

a 

+1^  20  10.3 

It 

May  1 

9  32  55.15 

+0.032 

+15  20  12.1 

-0.25 

1 

6  52.8 

9  32  55.38 

+0.035 

-0ii6 

'  2 

9  32  56.03 

0.041 

15  20    5.5 

0.29 

2 

6  48.9 

9  32  56.32 

0.044 

15  20    3.4 

0.31 

3 

9  32  57.11 

0.050 

15  19  57.9 

0.34 

3 

6  45.0 

9  32  57.46 

0.052 

15  19  55.5 

0.35 

4 

9  32  58.41 

0.059 

15  19  49.2 

0.38 

4 

6  41.1 

9  32  58.82 

0.061 

15  19  46.6 

0.39 

5 

9  32  59.92 

0.067 

15  19  39.5 

0.42 

5 

6  37.2 

9  33    0.38 

0.069 

15  19  36.7 

0.44 

6 

9  33    1.64 

0.075 

15  19  28.8 

0.47 

6 

6  33.2 

9  33    2.15 

0.078 

15  19  25.7 

0.48  j 

7 

9  33    3.57 

0.084 

15  19  17.1 

0.51 

7 

6  29.3 

9  33    4.13 

0.086 

15  19  13.8 

0.52 

8 

9  33    5.71 

0.093 

15  19    4.3 

0.55 

R 

6  25.5 

9  33    6.32 

0.096 

15  19    0.8 

0.56 

9 

9  33    8.06 

0.102 

15  18  50.5 

0.60 

9 

6  21.6 

9  33    8.72 

0.104 

15  18  46.8 

0.60 

10 

9  33  10.63 

0.111 

15  18  35.7 

0.64 

10 

6  17.7 

9  33  11.33 

0.113 

15  18  31.7 

0.65 

11 

9  33  13.40 

0.120 

15  18  19.9 

0.68 

11 

6  13.8 

9  33  14.15 

0.122 

15  18  15.7 

0.69 

12 

9  33  16.38 

0.129 

15  18    3.0 

0,72 

12 

6    9.9 

9  33  17.18 

0.130 

15  17  58.6 

0.73 

13 

9  33  19.56 

0.137 

15  17  45.2 

0.76 

13 

6    6.1 

9  33  20.41 

0.139 

15  17  40.6 

0.77 

14 

9  33  22.96 

0.146 

15  17  26.3 

0.81 

14 

6    2.2 

9  33  23.84 

0.147 

15  17  21.5 

0,81 

15 

9  3:^  26.56 

0.155 

15  17    6.4 

0.85 

15 

5  58.3 

9  33  27.48 

0.156 

15  17     1.4 

0.85 

16 

9  33  30.37 

0.163 

15  16  45.5 

0.89 

16 

5  54.5 

9  33  31.33 

0.165 

15  16  40.3 

0.90 

17 

9  33  34.38 

0.172 

15  16  23.6 

0.93 

17 

5  50.6 

9  33  35.38 

0.173 

15  16  18.2 

0.94 

18 

9  33  38.60 

0.180 

15  16    0.7 

0.97 

18 

5  46.7 

9  33  39.64 

0.181 

15  15  55.1 

0.98 

19 

9  33  43.02 

0.188 

15  15  36.8 

1,02 

19 

5  42.9 

9  33  44.10 

0.189 

15  15  31.0 

1.02 

20 

9  33  47.64 

0.196 

15  15  11.9 

1.06 

20 

5  39.1 

9  33  48.75 

0.197 

15  15    5.9 

1.06 

21 

9  33  52.46 

0.204 

15  14  46.1 

1.10 

21 

5  35.2 

9  33  53.60 

0.206 

15  14  39.9 

1.10 

22 

9  33  57.47 

0.213 

15  14  19.3 

1.14 

22 

5  31.4 

9  33  58.64 

0.214 

15  14  12.9 

1.14 

23 

9  34    2.69 

0.221 

15  13  51.6 

1.18 

23 

5  27.5 

9  34    3.89 

0.223 

15  13  45.1 

1.18 

24 

9  34    8.10 

0.229 

15  13  22.9 

1.21 

24 

5  23.7 

9  34    9.33 

0.230 

15  13  16.3 

1.22 

25 

9  34  13.70 

0.287 

15  12  53.3 

1.25 

25 

6  19.9 

9  34  14.96 

0.239 

15  12  46.5 

1.26 

26 

9  34  19.50 

0.245 

15  12  22.7 

1.29 

26 

5  16.0 

9  34  20.79 

0.246 

15  12  15.9 

1.30 

27 

9  34  25.48 

0.253 

15  11  51.2 

1.33 

27 

5  12.2 

9  34  26.80 

0.254 

15  11  44.3 

1.34 

28 

9  34  31.66 

0.261 

15  11  18.8 

1.37 

28 

5    8.3 

9  34  33.00 

0.263 

15  11  11.8 

1.38 

29 

9  34  38.03 

0.269 

15  10  45.5 

1.41 

29 

5    4.5 

9  34  89.40 

0.270 

15  10  38.4 

1.41 

30 

9  34  44.56 

0.277 

15  10  11.2 

1.45 

30 

6    0.7 

9  34  45.97 

0.278 

15  10    4.0 

1.45 

31 

9  34  51.32 

0.285 

16    9  36.1 

1.48 

31 

4  56.8 

9  34  52.73 

0.286 

15    9  28.8 

1.49 

June  1 

9  34  58.24 

0.293 

15    9    0.0 

1.52 

1 

4  53.0 

9  34  59.67 

0.293 

15    8  52.6 

1.53 

2 

9  35    5.35 

0.301 

15    8  23.1 

1.56 

2 

4  49.2 

9  35    6.80 

0.301 

15    8  15.5 

1.56 

3 

9  35  12.64 

0.308 

15    7  45.2 

1.60 

3 

4  45.4 

9  35  14.11 

0.309 

15    7  37.6 

1.60 

4 

9  35  20.11 

0.314 

15    7    6.5 

1.63 

4 

4  41.6 

9  35  21.60 

0.315 

15    6  58.9 

1.63 

5 

9  35  27.76 

0.322 

15    6  26.9 

1.67 

5 

4  37.8 

9  35  29.26 

0.322 

15    6  19.2 

1.67 

6 

9  35  35.58 

0.329 

15    5  46.4 

1.70 

6 

4  34.0 

9  35  37.09 

0.329 

15    5  38.7 

1.71 

7 

9  35  43.58 

0.337 

15    5    5.1 

1.74 

7 

4  30.2 

9  35  45.10 

0.337 

15    4  57.3 

1.74 

8 

9  35  51.75 

0.344 

15    4  22.9 

1.77 

8 

4  26.4 

9  35  53.28 

0.344 

15    4  15.1 

1.77, 

9 

9  36    0.09 

0.351 

15    3  39.9 

1.81 

9 

4  22.6 

9  36    1.63 

0.351 

15    3  32.1 

1.81 

10 

9  36    8.60 

.  0.358 

15    2  56.0 

1.84 

10 

4  18.8 

9  36  10.15 

0.358 

15    2  48.3 

1.85 

11 

9  36  17  j% 

0.365 

15    2  11.3 

1.88 

11 

4  15.0 

9  36  18.84 

0.366 

15    2    3.4 

1.88 

12 

9  36  26.12 

0,372 

15    1  25.7 

1.91 

12 

4  11.2 

9  36  27.68 

0.372 

15     1  17.8 

1.92 

13 

9  36  35.13 

0.379 

15    0  39.3 

1.95 

13 

4    7.4 

9  36  36.69 

0.379 

15    0  31.4 

1.95 

14 

9  36  44.30 

0.385 

14  59  52.2 

1.98 

14 

4    3.7 

9  36  45.87 

0.386 

14  59  44.2 

1.98 

15 

9  36  53.63 

0.392 

14  59    4.2 

2.01 

15 

3  59.9 

9  36  55.20 

0.392 

14  58  56.2 

2.02 

16 

9  37    3.12 

0.399 

14  58  15.4 

2.05 

16 

3  56.1 

9  37    4.69 

0.399 

14  58    7.4 

2.05 

17 

9  37  12.76 

0.405 

14  57  25.9 

2.08 

17 

3  52.4 

9  37  14.33 

0.405 

14  57  17.9 

2.08 

18 

9  37  22.56 

0.412 

14  56  35.7 

2.11 

18 

3  48.6 

9  37  24.13 

0.411 

14  56  27.7 

2.11 

19 

9  37  32.51 

0.418 

14  55  44.7 

2.14 

19 

3  44.8 

9  37  34.07 

0.418 

14  55  36.7 

2.14 

20 

9  37  42.60 

0.424 

14  54  53.0 

2.17 

20 

3  41.0 

9  37  44.16 

0.424 

14  54  45.0 

2.17 

21 

9  37  52.84 

0.430 

14  54    0.5 

2.20 

21 

3  37.3 

9  37  54.40 

0.430 

14  53  52.6 

2.20 

22 

9  38    3i» 

0.436 

14  53    7.3 

2J23 

22 

3  33.5 

9  38    4.78 

0.436 

14  52  59.4 

2.23 

23 

9  38  13.76 

0.441 

14  52  13.4 

2i% 

23 

3  29.7 

9  38  15.30 

0.441 

14  52    5.5 

«  2.26 

24 

9  38  2442 

0.447 

14  51  18.8 

2i29 

24 

3  26.0 

9  38  25.95 

0.446 

14  51  10.9 

2.29 

25 

9  38  35i» 

0.452 

14  50  23.5 

2.32 

25 

3  22.3 

9  38  36.74 

0.452 

14  50  15.7 

2.81 

26 

9  38  46.15 

0.458 

14  49  27.6 

2.35 

26 

3  18.5 

9  38  47.66 

0.457 

14  49  19.8 

2.34 

27 

9  38  57.21 

0.463 

14  48  30.9 

2.38 

27 

3  14.8 

9  38  58.71 

0.463 

14  48  23.2 

2.37 

28 

9  39    8.41 

0.469 

14  47  33.6 

2.40 

28 

3  11.0 

9  39    9.90 

0.468 

14  47  25.9 

2.401 

29 

9  39  19.73 

0.474 

J  4  46  35.7 

2.43 

29 

3    7.3 

9  39  21.21 

0.474 

14  46  28.0 

2.42' 

30 

9  39  31.18 

0.479 

14  45  37.1 

2.45 

30 

3    3.6 

9  39  32.65 

0.479 

14  45  29.5 

2.45 

31 

9  39  42.75 

+0.485 

+14  44  37.9 

-2.48 

31 

2  59.8 

9  39  44.21 

+0.484 

+14  44  30.4 

-2.48 , 

URANUS,  1877. 


377 


Date. 

isyy. 

FOB  WASHLKTGTON  MEAN  KOON. 

FOR  MERIDIAN  TRANSIT.                        | 

Apparent 

Right 
Ascension. 

Diir.  for 
Iboor. 

Apparent 
Decimation. 

Diiffor 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.for 
lh.of 

LODg. 

Apparent 
Declination. 

Dlfllfor 

1  hoar of 

Long. 

July  1 

h    m     s 
9  39  42.75 

•f0485 

+14°  44  3^.9 

-2.48 

d 

1 

h    m 
2  59.8 

h    m      s 
9  39  44.21 

+0%84 

+14°  id  30.4 

-2!48 

2 

9  39  54.44 

0.490 

14  43  38.0 

2.51 

2 

2  56.1 

9  39  55.88 

0.489 

14  43  30.6 

2.50 

3 

9  40    6.26 

0.495 

14  42  37.5 

2.53 

3 

2  52.4 

9  40    7.69 

0.494 

14  42  30.2 

2.53 

4 

9  40  18.19 

0.499 

14  41  36.5 

2.56 

4 

2  48.7 

9  40  19.60 

0.498 

14  41  29.3 

2.55 

5 

9  40  30.23 

0.504 

14  40  34.8 

2.58 

5 

2  44.9 

9  40  31 .62 

0.503 

14  40  27.8 

2.58 

6 

9  40  42.39 

0.509 

14  39  32.6 

2.60 

6 

2  41.2 

9  .40  43.76 

0.508 

14  39  25.6 

2.60 

7 

9  40  54.66 

0.514 

14  38  29.8 

2.63 

7 

2  37.5 

9  40  56.01 

0.513 

14  38  22.9 

2.62 

8 

9  41     7.04 

0.518 

14  37  26.4 

2.65 

8 

2  33.8 

9  41     8.37 

0.517 

14  37  19.6 

2.65 

9 

9  41  19.53 

0.522 

14  36  225 

2.67 

9 

2  30.0 

9  41  20.84 

0.522 

14  36  15.8 

2.67 

10 

9  41  32.12 

0.527 

14  35  18.0 

2.69 

10 

2  26.3 

9  41  33.41 

0.526 

14  35  11.4 

2.69 

11 

9  41  44.81 

0.531 

14  34  13.0 

2.72 

11 

2  22.6 

9  41  46.08 

0.530 

14  34    6.5 

2.72 

12 

9  41  57.60 

0.535 

14  33    7.5 

2.74 

12 

2  18.8 

9  41  58.84 

0.534 

14  33     1.2 

2.74 

13 

9  42  10.48 

0J)39 

14  32    1.5 

2.76 

13 

2  15.1 

9  42  11.70 

0.538 

14  31  55.3 

2.76 

14 

9  42  23.45 

0.543 

14  30  55.0 

2.78 

14 

2  11.4 

9  42  24.65 

0.542 

14  30  48.9 

2.78 

15 

9  42  36.51 

0.546 

14  29  48.1 

2.80 

15 

2    7.7 

9  42  37.68 

0.545 

14  29  42.1 

2.79 

16 

9  42  49.66 

0.550 

14  28  40.7 

2.62 

16 

2    4.0 

9  42  50.80 

0.549 

14  28  34.9 

2.81 

17 

9  43    2.90 

0.554 

14  27  32.8 

2.84 

17 

2    0.2 

9  43    4.01 

0.552 

14  27  27.2 

2.83 

18 

9  43  16.22 

0.557 

14  26  24.5 

2.85 

18 

1  56.5 

9  43  17.30 

0.556 

14  26  19.0 

2.85 

19 

9  43  29.61 

0.560 

14  25  15.8 

2.87 

19 

1  52.8 

9  43  30.66 

0.659 

14  25  10.4 

2.86 

20 

9  43  43.07 

0.562 

14  24    6.7 

2.89 

20 

1  49.1 

9  43  44.09 

0.561 

14  24     1.5 

2.88 

21 

9  43  56.61 

0.565 

14  22  57.2 

2.90 

21 

1  45.4 

9  43  57.60 

0.564 

14  22  52.2 

2.90 

22 

9  44  10.23 

0.568 

14  21  47.3 

2.92 

22 

1  41.7 

9  44  11.19 

0.567 

14  21  42.4 

2.92 

23 

9  44  23.91 

0.571 

14  20  37.0 

•    2.94 

23 

1  38.0 

9  44  24.84 

0.570 

14  20  32.3 

2.93 

24 

9  44  37.66 

0.574 

14  19  26.4 

2.95 

24 

1  34.3 

9  44  38.56 

0.572 

14  19  21.8 

2.94 

25 

9  44  51.46 

0.576 

14  18  15.4 

2.96 

25 

1  30.6 

9  44  52  33 

0.575 

14  18  11.0 

2.96 

26 

9  45    5.33 

0.579 

14  17    4.1 

2.98 

26 

1  26.9 

9  45    6.17 

0.577 

14  16  59.8 

2.97 

27 

9  45  19.26 

0.581 

14  15  52.4 

2.99 

27 

1  2:^.2 

9  45  20.07 

0.580 

14  15  48.3 

2.98 

28 

9  45  33.25 

0.583 

14  14  40.5 

3.00 

28 

1  19.5 

9  45  34.02 

0.582 

14  14  36.5 

3.00 

29 

9  45  47.28 

0.585 

14  13  28.2 

3.01 

29 

1  15.8 

9  45  48.02 

0.584 

14  13  24.4 

3.01 

30 

9  46    1.37 

0.587 

14  12  15.7 

3.03 

30 

1  12.1 

9  46    2.07 

0.586 

14  12  12.1 

3.02 

31 

9  46  15.50 

0.589 

14  11     3.0 

3.04 

31 

1     8.4 

9  46  16.17 

0.588 

14  10  59.5 

3.03 

Aug.  1 

9  46  29.68 

0.591 

14    9  49.9 

3.05 

1 

1     4.7 

9  46  30.32 

0.590 

14    9  46.6 

3.04 

2 

9  46  43.91 

0.593 

14    8  36.6 

3.06 

2 

1     1.0 

9  46  44.51 

0.592 

14    8  33.5 

3.05 

3 

9  46  58.18 

0.595 

14    7  23.1 

3.07 

3 

0  57.3 

9  46  58.75 

0.594 

14    7  20.1 

3.06 

4 

9  47  12.49 

0.597 

14    6    9.3 

3.08 

4 

0  53.6 

9  47  13.02 

0.595 

14    6    6.5 

3.07 

5 

9  47  26.83 

0.598 

14    4  55.4 

3.09 

5 

0  49.9 

9  47  27.33 

0.597 

14    4  52.8 

3.08 

6 

9  47  41.21 

0.599 

14    3  41.2 

3.10 

6 

0  46.3 

9  47  41.67 

0.598 

14    3  38.8 

3.09 

7 

9  47  55.62 

0.600 

14    2  26.8 

3.10 

7 

0  42.6 

9  47  56.04 

0.599 

14    2  24.6 

3.09 

8 

9  48  10.05 

0.601 

14     1   12.3 

3.11 

8 

0  38.9 

9  48  10.44 

0.600 

14     1  10.3 

3.10 

9 

9  48  24.50 

0.602 

13  59  57.6 

3.11 

9 

0  35.2 

9  48  24.86 

0.601 

13  59  55.8 

3.10 

10 

9  48  3Kn8 

0.603 

13  58  42.8 

3.12 

10 

0  31.5 

9  48  39.30 

0.602 

13  58  41.2 

3.11 

11 

9  48  53.48 

0.604 

13  57  27.8 

3.13 

11 

0  27.7 

9  48  53.76 

0.603 

13  57  26.4 

3.12 

12 

9  49    7.99 

0.605 

13  56  12.7 

3.13 

12 

0  24.0 

9  49    8.24 

0.603 

13  56  11.5 

3.12 

13 

9  49  22.52 

0.605 

13  54  57.6 

3.13 

13 

0  20.4 

9  49  22.73 

0.604 

13  54  56.6 

3.12 

.       14 

9  49  37.05 

0.606 

13  53  42.4 

3.14 

14 

0  16.7 

9  49  37.22 

0.604 

13  53  41.6 

3.13 

15 

9  49  51.58 

0.606 

13  52  27.1 

3.14 

15 

0  13.0 

9  49  51.71 

0.604 

13  52  26.5 

3.13 

16 

9  50    6.13 

0.606 

13  51  11.7 

3.14 

16 

0    9.3 

9  50    6.22 

0.604 

13  51  11.2 

3.13 

17 

9  50  20.68 

0.606 

13  49  56.3 

3.14 

17 

0    5.6 

9  50  20.73 

0.604 

13  49  56.0 

3.13 

18 

9  50  35.22 

0.606 

13  48  40.9 

3.14 

18 

0    1.9 

9  50  35.24 

0.604 

13  48  40.8 

3.13 

18  23  58.2 

9  50  49.74 

0.604 

13  47  25.7 

3.13 

19 

9  50  49.76 

0.606 

13  47  25.6 

3.14 

19  23  54.6 

9  51    4.23 

0.604 

13  46  10.5 

3.13 

20 

9  51     4i» 

0.605 

13  46  10.2 

3.14 

20  23  50.9 

9  51  18.73 

0.604 

13  44  55.3 

3.13 

21 

9  51  18.82 

0.605 

13  44  54.8 

3.14 

21  23  47.2 

9  51  33.21 

0.603 

13  43  40.2 

3.13 

22 

9  51  33.34 

0.604 

13  43  39.5 

3.14 

22  23  43.5 

9  51  47.67 

0.602 

13  42  25.1 

3.13 

23 

9  51  47.84 

0.604 

13  42  24.2 

3.14 

23  23  39.8 

9  52    2.1 1 

0.601 

V)  41   10.1 

3.12 

24 

9  52    2.32 

0  603 

13  41     9.0 

3.13 

24  23  36.2 

9  52  16.54 

0.600 

13  39  55.2 

3.12 

25 

9  62  16.78 

0.602 

13  39  53.9 

3.13 

25  23  32.5 

9  52  30.95 

0.599 

13  38  40.2 

3.12 

26 

9  52  31.23 

0.601 

13  38  38.8 

3.12 

26  23  28.8 

9  52  45.33 

0.598 

13  37  25.4 

3.11 

27 

9  52  45.65 

0.600 

13  37  23.8 

3.12 

27  23  25.1 

9  52  59.69 

0.597 

13  36  10.8 

3.11 

28 

9  53    0.04 

0.599 

13  36    9.0 

3.11 

28  23  21.4 

9  53  14.01 

0.596 

13  34  56.3 

3.10 

29 

9  53  14.40 

0.598 

13  34  54.3 

3.11 

29  23  17.7 

9  53  28.30 

0.594 

13  33  41.9 

3.10 

30 

9  53  28.73 

0.597 

13  33  39.7 

3.10 

30  23  14.0 

9  53  42.56 

0.593 

13  32  27.6 

3.09 

31 

9  53  43m 

+0.595 

+13  32  25.2 

-3.10 

31 

23  10.3 

9  53  56.78 

+0.591 

+13  31  13.5 

-3.08 
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Date. 
1877. 

rOR  TVASHINGTON  MEAN  NOON. 

• 

FOR  ICBRIDIAN  TRANSIT. 

Apparent 

Right 
Ascension. 

Diffifor 
IbouT. 

Ap{>arent 
Declination. 

DiiTfor 
1  hour. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

Diflr.for 
1  hoar  of 
Long.   1 

h    ni      8 

8 

O         /         /' 

II 

d     b     m 

h    m      8 

s 

O        /        /' 

// 

Sept.  1 

9  53  57.28 

+0.593 

+13  31  10.9 

-3.09 

1  23    6.6 

9  54  10.96 

+0.590 

+13  29  59.6 

-3.07 

2 

9  54  11.50 

0.591 

13  29  56.9 

3.08 

2  23    2.9 

9  54  25.10 

0.588 

13  28  46.0 

3.06 

3 

9  54  25.67 

0.580 

13  28  43.0 

3.07 

3  22  59.2 

9  54  39.20 

0.586 

13  27  32.5 

3.06 

4 

9  54  39.80 

0.587 

13  27  29.3 

3.06 

4  22  55.5 

9  54  53.25 

0.584 

13  26  19.2 

3.05 

5 

9  54  53.88 

0.585 

13  26  15.9 

3.05 

5  22  51.8 

9  55    7.24 

0.582 

13  25    6.2 

3.04 

6 

9  55    7.91 

0.583 

13  25    2.7 

3.04 

6  22  48.1 

9  55  21.17 

0.580 

13  23  53.5 

3.03 

7 

9  55  21 .87 

0.581 

13  23  49.8 

3.03 

7  22  44.4 

9  55  35.05 

0.577 

13  22  41.0 

3.01 

8 

9  55  35.78 

0.578 

13  22  37.2 

3.02 

8  22  40.7 

9  55  48.87 

0.574 

13  21  28.8 

3.00 

9 

9  55  49.63 

0.575 

13  21  24.9 

3.01 

9  22  37.0 

9  56    2.63 

0.571 

13  20  17.0 

2.98 

10 

9  56    3.42 

0.573 

13  20  12.9 

2.99 

10  22  33.2 

9  56  16.31 

0.568 

13  19    5.5 

2.97 

11 

9  56  17.14 

0.570 

13  19    1.3 

2.98 

11  22  29.5 

9  56  29.93 

0.565 

13  17  544 

2.95 

12 

9  56  30.79 

0.567 

13  17  50.0 

2.96 

12  22  25.8 

9  56  43.48 

0.563 

13  16  43.7 

2.94 

13 

9  56  44.37 

0.564 

13  16  39.1 

2.94 

13  22  22.1 

9  56  56.96 

0.560 

13  15  33.4 

2.92 

14 

9  56  57.88 

0.561 

13  15  28.6 

2.J)3 

14  22  18.4 

9  57  10.36 

0.567 

13  14  23.4 

2.91 

15 

9  57  11.31 

0.558 

13  14  18.4 

2.92 

15  22  14.7 

9  57  23.69 

0.554 

13  13  13.7 

2.89 

16 

9  57  24.66 

0.555 

13  13    8.6 

2.90 

16  22  11.0 

9  57  36.93 

0.550 

13  12    4.5 

2.87 

17 

9  57  37.93 

0.551 

13  11  59.3 

2.88 

17  22    7.3 

9  57  50.08 

0.546 

13  10  55.8 

2.85 

18 

9  57  51.11 

0.547 

13  10  50.4 

2.86 

18  22    3.5 

9  58    3.14 

0.543 

13    9  47.5 

2.84 

19 

9  58    4.20 

0.544 

13    9  42.0 

2.84 

19  21  59.8 

9  58  16.12 

0.540 

13    8  39.6 

2.82 

20 

9  58  17i21 

0.540 

13    8  34.0 

2.82 

20  21  56.1 

9  58  29.01 

0.536 

13    7  32.3 

2.80 

21 

9  58  30.12 

0.536 

13    7  26.5 

2.80 

21  21  52.4 

9  58  41.81 

0.531 

13    6  25.4 

2.78 

22 

9  58  42.94 

0.532 

13    6  19.5 

2.78 

22  21  48.7 

9  58  54.50 

0.527 

13    5  19.0 

2.75 

23 

9  58  55.66 

0.528 

13    5  13.0 

2.76 

23  21  44.9 

9  59    7.10 

0.523 

13    4  13.2 

2.73 

24 

9  59    8.28 

0.524 

13    4    7.0 

2.74 

24  21  41.2 

9  59  19.60 

0.519 

13    3    7.9 

2.71 

25 

9  59  20.80 

0.519 

13    3    1.6 

2.72 

25  21  37.5 

9  59  31.99 

0.514 

13    2    3.1 

2.69 

26 

9  59  33.21 

0.515 

13    1  56.7 

2.69 

26  21  33.8 

9  59  44.28 

0.510 

13    0  58.8 

2.67 

27 

9  59  45.52 

0.510 

13    0  52.3 

2.67 

27  21  30.1 

9  59  56.45 

0.505 

12  59  55.2 

2.64 

28 

9  59  57.71 

0.506 

12  59  48.6 

2.64 

28  21  26.3 

10    0    8.50 

0.500 

12  58  52.1 

2.62 

29 

10    0    9.78 

0.501 

12  58  45.4 

2.62 

29  21  22.6 

10    0  20.45 

0.495 

12  57  49.6 

2.59 

30 

10    0  21.75 

0.496 

12  57  42.8 

2.59 

30  21   18.9 

10    0  32.28 

0.490 

12  56  47.8 

2.56 

1 

Oct.    1 

10    0  33.60 

0.491 

12  56  40.9 

2.57 

1  21  15.2 

10    0  43.99 

0.485 

12  55  46.6 

2.53  i 

2 

10    0  45.33 

0.486 

12  55  39.6 

2.54 

2  21  11.4 

10    0  55.59 

0.480 

12  54  46  1 

2.51 

3 

10    0  56.94 

0.481 

12  54  39.0 

2.51 

3  21     7.7 

10    1     7.06 

0.475 

12  53  46.3 

2.48 

4 

10    1    8.42 

0.475 

12  53  39.1 

2.48 

4  21    4.0 

10     1  18.40 

0.470 

12  52  47  0 

2.45 

5 

10     1  19.78 

0.470 

12  52  39.8 

2.46 

5  21     0.2 

10    1  29.61 

0.464 

12  51  48.5 

2.42 

6 

10    1  31.00 

0.464 

12  51  41i2 

2.43 

6  20  56.4 

10     1  40.69 

0.458 

12  50  50.6 

2.40 

7 

10     1  42.09 

0.459 

12  50  43.3 

2.40 

7  20  52.7 

10    1  51.63 

0.452 

12  49  53.5 

2.37 

8 

10     1  53.04 

0.453 

12  49  46.1 

2.37 

8  20  49.0 

10    2    2.43 

0.447 

12  48  57.1 

2.33 

9 

10    2    3.85 

0.447 

12  48  49.7 

2.34 

9  20  45.2 

10    2  13.09 

0.441 

12  48    1.5 

2.30 

10 

10    2  14.52 

0.441 

12  47  54.0 

2.30 

10  20  41.4 

10    2  23.61 

0.435 

12  47    6.6 

257 

11 

10    2  25.05 

0.436 

12  46  59.1 

2.27 

11  20  37.7 

10    2  33.98 

0.430 

12  46  12.6 

2.23: 

12 

10    2  35.43 

0.430 

12  46    5.1 

2.24 

12  20  33.9 

10    2  44.21 

0.423 

12  45  19.4 

2.20 

13 

10    2  45.66 

0.423 

12  45  11.8 

2.20 

13  20  30.1 

10    2  54.29 

0.417 

12  44  27.0 

2.17 

14 

10    2  55.75 

0.417 

12  44  19.4 

2.17 

14  20  26.4 

10    3    4.22 

0.411 

12  43  35.4 

2.13 

15 

10    3    5.68 

0.411 

12  43  27.8 

2.13 

15  20  22.6 

10    3  14.00 

0.404 

12  42  44.6 

2.10 

16 

10    3  15.46 

0.404 

12  42  37.0 

2.10 

16  20  18.8 

10    3  23.61 

0.397 

12  41  54.7 

2.06  i 

17 

10    3  25.07 

0.397 

12  41  47.1 

2.06 

17  20  15.1 

10    3  33.07 

0.391 

12  41    5.6 

2.03; 

18 

10    3  34.53 

0.391 

12  40  58.1 

2.02 

18  20  11.3 

10    3  42.36 

0.384 

12  40  17.4 

1.99  1 

19 

10    3  43.82 

0.384 

12  40    9.9 

1.99 

19  20    7.5 

10    3  51.50 

0.377 

12  39  30.1 

1.95 

20 

10    3  52.96 

0.377 

12  39  22.6 

1.95 

20  20    3.7 

10    4    0.48 

0.370 

12  38  43.7 

1.92 

21 

10    4     1.94 

0.368 

12  38  36.2 

1.92 

21  19  59.9 

10    4    9.29 

0.364 

12  37  58.1 

1.88  i 

22 

10    4  10.74 

0.363 

12  37  50.7 

1.88 

22  19  56.1 

10    4  17.94 

0.357 

12  37  13.5 

1.84 

23 

10    4  19.38 

0.355 

12  37    6.1 

1.84 

23  19  52.3 

10    4  26.41 

0.349 

12  36  29.8 

1.80 

24 

10    4  27.84 

0.349 

12  36  22.4 

1.80 

24  19  48.5 

10    4  34.71 

0.342 

12  35  47  1 

1.76 

25 

10    4  36.14 

0.342 

12  35  39.7 

1.76 

25  19  44.7 

10    4  42.84 

0.335 

12  35    5.3 

1.72 

26 

10    4  44.26 

0.334 

12  34  57.9 

1.72 

26  19  40.9 

10    4  50.79 

0.327 

12  34  24.5 

1.68 

27 

10    4  52.20 

0.327 

12  34  17.2 

.     1.68 

27  19  37.1 

10    4  58.56 

0.320 

12  33  44.6 

1.64 

28 

10    4  59.96 

0  319 

12  33  37.4 

1.64 

28  19  rt3.3 

10    5    6.15 

0.312 

12  33    5.6 

1.60  1 

29 

10    5    7.54 

0.312 

12  32  58.5 

1.60 

2t>  19  29.5 

10    5  1357 

0.306 

12  32  27.7 

1.56  > 

30 

10    5  14.94 

0.305 

12  32  20.7 

1.55 

30  19  25.7 

10    5  20.80 

0.297 

12  31  50.8 

1 .52 

31 

1 

10    5  22.16 

+0.297 

+12  31  43.9 

-1.51 

31  19  21.9 

10    5  27.84 

+0.290 

+12  31  14.9 

-1.47 : 

i 
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Date. 

isry. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kigbt 
Ascension. 

Biff,  for 
Ihour. 

Apparent 
Declination. 

Dlff.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.for 
Ih.of 
Long. 

Apparent 
Declination. 

Dlff.  for  I 

1 hoar of 

Long. 

h 

m      s 

B 

O         /        /' 

// 

d     h    m 

h    m     8 

s 

O         /         // 

//      1 

Nov.  1 

10 

5  29.18 

+0.289 

+12  31     8.1 

-1.47 

1   19  18.1 

10     5  34.70 

+0.282 

+12  30  40.1 
12  30    6.3 

-1.43 

2 

10 

5  36.02 

0.281 

12  30  33.4 

1.42 

2  19  14.3 

10     5  41.36 

0.274 

1.38 

3 

10 

5  42.66 

0.273 

12  29  59.7 

1.38 

3  19  10.5 

10     5  47.84 

0.266 

12  29  33.6 

1.34 

4 

10 

5  49.12 

0.265 

12  29  27.1 

1.34 

4  19    6.6 

10    5  54.12 

0.258 

12  29     1.9 

1.30 

5 

10 

5.  55.38 

0.257 

12  28  55.5 

1.29 

5  19    2.8 

10    6    0.21 

0.250 

12  28  31.3 

1.25J 

6 

10 

6     1.45 

0.248 

12  28  25.1 

1.25 

6  18  59.0 

10    6    6.10 

0.241 

12  28     1.8 

1.21 

7 

10 

6    7.31 

0.240 

12  27  55.7 

1.20 

7  18  55.2 

10    6  11.80 

0.233 

12  27  33.3 

1.17 

8 

10 

6  12.98 

0.232 

12  27  27.4 

1.16 

8  18  51.3 

10    6  17.30 

0.225 

12  27    5.9 

1.12 

9 

10 

6  18.45 

0.223 

12  27    0.2 

1.11 

9  18  47.4 

10    6  22.60 

0.216 

12  26  39.7 

1.07 

10 

10 

6  23.72 

0.215 

12  26  34.1 

.1.06 

10  18  43.6 

10    6  27.69 

0.208 

12  26  14.6 

1.02 

11 

10 

6  28.78 

0.207 

12  26    9.2 

1.02 

11  18  39.7 

10    6  32.58 

0.199 

12  25  50.6 

0.98 

12 

10 

6  33.64 

0.198 

12  25  45.4 

0.97 

12  18  35.9 

10    6  37.26 

0.190 

12  25  27.7 

0.93 

13 

10 

6  38.29 

0.189 

12  25  22.7 

0.92 

13  18  32.0 

10    6  41.74 

0.183 

12  25    5.9 

0.88 

14 

10 

6  42.74 

0.182 

12  25     1.1 

0.88 

14  18  28.2 

10    6  46.02 

0.174 

12  24  45.2 

0.84 

15 

10 

6  46.98 

0.173 

12  24  40.6 

0.83 

15  18  24.3 

10    6  50.10 

0.165 

12  24  25.7 

0.79 

16 

10 

6  51.02 

0.164 

12  24  21.3 

0.78 

16  18  20.4 

10    6  53.96 

0.157 

12  24     7.3 

0.74 

17 

10 

6  54.84 

0.155 

12  24    3.1 

0.73 

17  18  16.5 

10    6  57.62 

0.148 

12  23  50.0 

0.69 

18 

10 

6  58.46 

0.147 

12  23  46.1 

0.69 

18  18  12.7 

10    7    1.07 

0.139 

12  23  33.9 

0.65 

19 

10 

7     1.87 

0.138 

12  23  30.2 

0.64 

19  18    8.8 

10    7    4.31 

0.131 

12  23  19.0 

0.60 

20 

10 

7    5.07 

0.129 

12  23  15.5 

0.59 

20  18    4.9 

10    7    7.34 

0.122 

12  23    5.2 

0.55 

21 

10 

7    8.06 

0.120 

12  23    2.0 

0.54 

21   18    1.0 

10    7  10.16 

0.113 

12  22  52.6 

0.50 

22 

10 

7  10.83 

0.111 

12  22  49.6 

0.49 

22  17  57.1 

10    7  12.77 

0.104 

12  22  41.1 

0.45 

JiS 

10 

7  13.39 

0.102 

12  22  38.4 

0.44 

23  17  53.2 

10    7  15.17 

0.095 

12  22  30.8 

0.40 

24 

10 

7  15.74 

0.093 

12  22  28.4 

0.39 

24  17  49.3 

10    7  17.35 

0.086 

12  22  21.8 

0.35 

25 

10 

7  17.87 

0.084 

12  22  19.6 

0.34 

25  17  45.4 

10    7  19.31 

0.077 

12  22  13.8 

0.30 

26 

10 

7  19.78 

0.075 

12  22  11.9 

0.29 

26  17  41.5 

10    7  21.06 

0.069 

12  22    7.1 

0.26 

27 

10 

7  21.48 

0.066 

12  22    5.5 

0.24 

27  17  37.7 

10    7  22.60 

0.060 

12  22    1.5 

0.21 

28 

10 

7  22.97 

0.058 

12  22    0.2 

0.19 

28  17  33.8 

10    7  23.92 

0.051 

12  21  57.1 

0.16 

29 

10 

7  24.24 

0.049 

12  21  56.1 

0.15 

29  17  29.9 

10    7  25.03 

0.042 

12  21  53.9 

0.11 

30 

10 

7  25.29 

0.039 

12  21  53.2 

O.IO 

30  17  25.9 

10    7  25.92 

0.033 

12  21  51.7 

0.06 

Dec.  1 

10 

7  26.12 

0.030 

12  21  51.5 

-0.05 

1  17  22.0 

10    7  26.60 

0.024 

12  21  50.9 

-0.01 

2 

10 

7  26.73 

0.021 

12  21  50.9 

0.00 

2  17  18.1 

10    7  27.06 

0.015 

12  21  51.2 

+0.04 

3 

10 

7  27.14 

0.012 

12  21  51.6 

t0.05 

3  17  14.2 

10    7  27.30 

+0.006 

12  21  52.7 

0.09 

4 

10 

7  27.32 

+0.003 

12  21  53.4 

0.10 

4  17  10.2 

10    7  27.33 

-0.003 

12  21  55.4 

0.14 

5 

10 

7  27.28 

-0.006 

12  21  56.5 

0.15 

5  17    6.3 

10    7  27.14 

0.013 

12  21  59.3 

0.19 

6 

10 

7  27.03 

0.015 

12  22    0.7 

0.20 

6  17    2.4 

10    7  26.74 

0.022 

12  22    4.3 

0.23 

7 

10 

7  26.56 

0.024 

12  22    6.1 

0.25 

7  16  58.4 

10    7  26.12 

0.031 

12  22  10.6 

0.29 

8 

10 

7  25.88 

0.033 

12  22  12.7 

0.30 

8  16  54.5 

10    7  25.28 

0.040 

12  22  18.0 

0.33 

9 

10 

7  24.98 

0.042 

12  22  20.5 

0.:}5 

9  16  50.5 

10    7  24.22 

0.049 

12  22  26.7 

0.38 

10 

10 

7  23.86 

0.051 

12  22  29.5 

0.40 

10  16  46.5 

10    7  22.96 

0.057 

12  22  36.4 

0.43 

11 

10 

7  22.53 

0.060 

12  22  39.6 

0.45 

It  16  42.6 

10    7  21.49 

0.065 

12  22  47.2 

0.47 

12 

10 

7  20.99 

0.068 

12  22  50.8 

0.49 

12  16  38.6 

10    7  19.81 

0.074 

12  22  59.2 

0.52 

13 

10 

7  19.24 

0.077 

12  23    3.2 

0.54 

13  16  34.7 

10    7  17.91 

0.083 

12  23  12.4 

0.57. 

14 

10 

7  17.27 

0.086 

12  23  16.8 

0.59 

14  16  30.7 

10    7  15.80 

0.092 

12  23  26.7 

0.62 

15 

10 

7  15.09 

0.095 

12  23  31.5 

0.63 

15  16  26.7 

10    7  13.48 

0.100 

12  23  42.1 

0.67 

16 

10 

7  12.70 

0.104 

12  23  47.4 

0.68 

16  16  22.7 

10    7  10.96 

0.109 

12  23  58.7 

0.71 

17 

10 

7  10.11 

0.112 

12  24     4.3 

0.73 

17  16  18.8 

10    7    8.23 

0.118 

12  24  16.3 

0.76 

18 

10 

7    7.31 

0.121 

12  24  22.3 

0.77 

18  16  14.8 

10    7    5.30 

0.126 

12  24  35.1 

0.80 

19 

10 

7    4.31 

0.129 

12  24  41.5 

0.82 

19  16  10.8 

10    7    2.17 

0.135 

12  24  54.9 

0.85 

20 

10 

7    1.10 

0.138 

12  25     1.7 

0.86 

20  16    6.8 

10    6  58.84 

0.143 

12  25  15.8 

0.90 

21 

10 

6  57.69 

0.146 

12  25  23.0 

0.91 

21  16    2.8 

10    6  55.31 

0.151 

12  25  37.8 

0.94 

22 

10 

6  54.09 

0.155 

12  25  45.4 

0.95 

22  15  58.8 

10    6  51.58 

0.160 

12  26    0.9 

0.98 

23 

10 

6  50.28 

0.163 

12  26    8.9 

1.00 

23  15  54.8 

10    6  47.65 

0.168 

12  26  25.0 

1.03 

24 

10 

6  46.27 

0.171 

12  26  33.4 

1.04 

24  15  50.8 

10    6  43.53 

0.176 

12  26  50.2 

1.07 

25 

10 

6  42.07 

0.180 

12  26  59.0 

1.09 

25  15  46.8 

10    6  39.21 

0.184 

12  27  16.4 

1.11 

26 

10 

6  37.67 

0.187 

12  27  25.6 

1.13 

26  15  42.8 

10    6  34.70 

0.191 

12  27  43.7 

1.16 

27 

10 

6  33.08 

0.195 

12  27  53.3 

1.17 

27  15  38.9 

10    6  30.00 

0.199 

12  28  11.9 

1.20 

28 

10 

6  28.30 

0.203 

12  28  21.9 

1.21 

28  15  34.9 

10    6  25.10 

0.207 

12  28  41.1 

1.24 

29 

10 

6  23.33 

0.21 1 

12  28  51.6 

1.26 

29  15  30.8 

10    6  20.02 

0.215 

12  29  11.4 

1.28 

30 

10 

6  18.17 

0.219 

12  29  22.3 

1.30 

30  15  26.8 

10    6  14.75 

0.223 

12  29  42.6 

1.32 

31 

' 

10 

6  12.82 

-0.226 

+12  29  53.9 

+1.34 

31  15  22.8 

10    6    9.31 

-0.231 

+12  30  14.7 

+1.36 
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Date. 
1877. 

rOB  TVASHllirGTON  MEAN  NOON. 

FOB  MEBIDIAN  TRANSIT* 

Aoparent 

Right 
Asoension. 

Diff.for 
Ibonr. 

Apparent 
DecliQation. 

Diir.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Bight 
Aacension. 

Diff.for 
lh.of 
Long. 

Apparent 
Declination. 

DiCfoT 

1  hour  of 

Long. 

Jan.   0 
J 
2 
3 
4 
5 

h 
2 
2 
2 
2 
2 
2 

m     8 
3  53.57 
3  52.02 
3  50.60 
3  49.31 
3  48.14 
3  47.09 

-0*067+10  40  45.1 
0.062   10  40  40.5 
0.056   10  40  36.6 
0.051    10  40  33.4 
0.046   10  40  30.9 
0.041    10  40  29.0 

-0.21 
0.18 
0.15 
0.12 
0.09 
0.06 

d 
0 
1 
2 
3 
4 
5 

h    m 
7  20.8 
7  16.9 
7  12.9 
7    8.9 
7    5.0 
7     1.0 

h 
2 
2 
2 
2 
2 
2 

m      0 
3  53.09 
3  51.58 
3  50.20 
3  48.95 
3  47.82 
3  46.82 

-0^.066 
0.060 
0.055 
0.050 
0.044 
0.039 

+10  4d  4^.6 
10  40  39.2 
10  40  35.5 
10  40  32.5 
10  40  30.2 
10  40  28.6 

-d!20 
0.17 
0.14 
0.11 
0.08 
0.05 

6 

7 

8 

9 

10 

2 
2 
2 
2 
2 

3  46.18 
3  45.41 
3  44.77 
3  44.26 
3  43.88 

0.035 
0.029 
0.024 
0.019 
0.013 

10  40  27.9 
10  40  27.5 
10  40  27.9 
10  40  29.1 
10  40  30.9 

-0.03 
0.00 

+0.03 
0.06 
0.09 

6 

7 

8 

9 

10 

6  57.1 
6  53.2 
6  49.2 
6  45.3 
6  41.4 

2 
2 
2 
2 
2 

3  45.95 
3  45.21 
3  44.61 
3  44.14 
3  43.80 

0.034 
0.028 
0.022 
0.017 
0.011 

10  40  27.7 
10  40  27.5 
10  40  28.1 
10  40  29.4 
10  40  31 5 

-0.02 

+0.01 

0.04 

0.07 

0.10 

11 
12 
13 
14 
15 

2 
2 
2 
2 
2 

3  43.63 
3  43.52 
3  43.55 
3  43.71 
3  44.00 

0.007 

-0.001 

+0.004 

0.009 

0.015 

10  40  33.5 
10  40  36.8 
10  40  40.9 
10  40  45.6 
10  40  51.0 

0.12 
0.15 
0.18 
0.21 
0.24 

11 
12 
13 
14 
15 

6  37.4 
6  33.5 
6  29.6 
6  25.6 
6  21.7 

2 
2 
2 
2 
2 

3  43.59 
3  43.52 
3  43.58 
3  43.77 
3  44.10 

-0.006 
0.000 

+0.005 
0.011 
0.016 

10  40  34.3 
10  40  37.8 
10  40  42.0 
10  40  47.0 
10  40  52.6 

0.13 
0.16 
0.19 
0.22 
0.25 

16 
17 

18 
19 
20 

2 
2 
2 
2 
2 

3  44.43 
3  44.99 
3  45.69 
3  46.52 
3  47.48 

0.021 
0.026 
0.032 
0.037 
0.043 

10  40  57.2 
10  41     4.1 
10  41  11.8 
10  41  20.1 
10  41  29.1 

0.27 
0.30 
0.33 
0.36 
0.39 

16 
17* 
18 
19 

20 

6  17.8 
6  13.8 
6    9.9 
6    6.0 
6    2.1 

2 
2 
2 
2 
2 

3  44.56 
3  45.16 
3  45.89 
3  46.75 
3  47.75 

0.022 
0.028 
0.033 
0.039 
0.044 

10  40  58.9 
10  41    6.0 
10  41  13.8 
10  41  22.3 
10  41  31.5 

0.28 
0.31 
0.34 
0.37 
0.40 

21 
22 
23 
24 
25 

2 
2 
2 
2 
2 

3  48.58 
3  49.82 
3  51.19 
3  52.68 
3  54.30 

0.049 
0.054 
0.060 
0.065 
0.070 

10  41  38.9 
10  41  49.4 
10  42    0.5 
10  42  12.4 
10  42  25.0 

0.42 
0.45 
0.48 
0.51 
0.54 

21 
22 

23 
24 
25 

5  58.2 
5  54.3 
5  50.4 
5  46.5 
5  42.6 

2 
2 
2 
2 
2 

3  48.88 
3  50.15 
3  51.55 
3  53.07 
3  54.71 

0.050 
0.056 
0.061 
0.066 
0.071 

10  41  41.4 
10  41  52.0 
10  42    3.3 
10  42  15.3 
10  42  28.1 

0.43 
0.46 
0.49 
0.52 
0.55 

26 
27 
28 

29 
30 
31 

2 
2 
2 
2 
2 
2 

3  56.06 
3  57.95 

3  59.98 

4  2.13 
4    4.41 
4    6.82 

0.076 
0.082 
0.087 
0.092 
0.098 
0.103 

10  42  38.3 
10  42  52.2 
10  43    6.9 
10  43  22.2 
10  43  38.3 
10  43  55.1 

0.57 
0.60 
0.63 
0.66 
0.68 
0.71 

26 
27 

28 
29 
30 
31 

5  38.6 
5  34.7 
5  30.8 
5  26.9 
5  23.0 
5  19.2 

2 
2 
2 
2 
2 
2 

3  56.49 

3  58.41 

4  0.46 
4    2.64 
4    4.94 
4    7.37 

0.077 
0.083 
0.088 
0.093 
0.099 
0.104 

10  42  41.5 
10  42  55.6 
10  43  10.4 
10  43  25.8 
10  43  42.0 
10  43  58.9 

0.57 
0.60 
0.63 
0.66 
0.69 
0.72 

Feb.  1 
2 
3 
4 
5 

2 
2 
2 
2 
2 

4    9.37 
4  12.04 
4  14.84 

4  17.76 
4  20.81 

0.109 
0.114 
0.119 
0.124 
0.130 

10  44  12.5 
10  44  30.5 
10  44  49.2 
10  45    8.6 
10  45  28.6 

0.74 
0.76 
0.79 
0.82 
0.85 

1 
2 
3 
4 

5 

5  15.3 
5  11.4 
5    7.5 
5    3.6 
4  59.7 

2 
2 
2 
2 
2 

4    9.94 
4  12.63 
4  15.45 
4  18.39 
4  21.46 

0.110 
0.115 
0.120 
0.125 
0.130 

10  44  16.4 
10  44  34.5 
10  44  53.2 
10  45  12.7 
10  45  32.8 

0.74 
0.77 
0.80 
0.82 
0.85 

6 

7 

8 

9 

10 

2 
2 
2 
2 
2 

4  23.99 
4  27.29 
4  30.72 
4  34.27 
4  37.95 

0.135 
0.140 
0.145 
0.151 
0.156 

10  45  49.3 
10  46  10.7 
10  46  32.6 
10  46  55.2 
10  47  18.5 

0.88 
0.90 
0.93 
0.95 
0.98 

6 

7 

8 

.9 

10 

4  55.9 
4  52.0 
4  48.1 
4  44.2 
4  40.4 

2 
2 
2 
2 
2 

4  24.65 
4  27.97 
4  31.42 
•4  34.99 
4  38.68 

0.136 
0.141 
0.146 
0.151 
0.156 

10  45  53.6 
10  46  15.1 
10  46  37.2 
10  46  59.8 
10  47  23.1 

0.88 
0.91 
0.93 
0.96 
0.98 

11 
12 
13 
14 
15 

2 
2 
2 
2 
2 

4  41.75 
4  45.66 
4  49.70 
4  53.86 
4  58.14 

0.161 
0.166 
0.171 
0.176 
0.181 

10  47  42.4 
10  48    6.8 
10  48  31.9 
10  48  57.6 
10  49  23.9 

1.01 
1.03 
1.06 
1.08 
1.11 

11 
12 
13 
14 
15 

4  36.5 
4  32.6 
4  28.8 
4  24.9 
4  21.0 

2 
2 
2 
2 
2 

4  42.49 
4  46.42 
4  50.47 
4  54.64 
4  58.93 

0.161 
0.166 
0.171 
0.176 
0.181 

10  47  47.0 
10  48  11.5 
10  48  36.6 
10  49    2.4 
10  49  28.7 

1.01 
1.03 
1.06 
1.09 
1.11 

16 
17 

18 
19 
20 

2 
2 
2 
2 
2 

5    2.54 
5    7.05 
5  11.67 
5  16.41 
5  21.26 

0.186 
0.190 
0.195 
0.200 
0.204 

10  49  50.8 
10  50  18.3 
10  50  46.3 
10  51  14.9 
10  51  44.0 

1.13 
1.15 
1.18 
1.20 
1.22 

16 
17 

18 
19 
20 

4  17.2 
4  13.3 
4    9.5 
4    5.6 

4    1.8 

2 
2 
2 
2 
2 

5    3.34 
5    7.86 
5  12.49 
5  17.23 
5  22.08 

0.186 
0.191 
0.195 
0.200 
0505 

10  49  55.6 
10  50  23.1 
10  50  51.2 
10  51  19.8 
10  51  49.0 

1.13 
1.16 
1.18 
1.20 
li23 

21 
22 
23 
24 
25 

2 
2 
2 
2 
2 

5  26J22 
5  31.29 
5  36.47 
5  41.75 
5  47.14 

0.209 
0.214 
0.218 
0.222 
0.227 

10  52  13.7 
10  52  44.0 
10  53  14.8 
10  53  46.1 
10  54  17.9 

1.25 
1.27 
1.29 
1.31 
1.34 

21 
22 
23 
24 
25 

3  57.9 
3  54.0 
3  50.2 
3  46.4 
3  42.5 

2 
2 
2 
2 
2 

5  27.05 
5  32.12 
5  37.30 
5  42.59 
5  47.98 

0J309 
0.214 
0.218 
0.222 
Oi227 

10  52  18.7 
10  52  49.0 
10  53  19.8 
10  53  51.1 
10  54  22.9 

1J25 
1iJ7 
lii9 
1.31 
1.33 

26 
27 

28 
29 

2 
2 
2 
2 

5  52.63 

5  58.23 

6  3.92 
6    9.71 

0.231 

0.235 

0.239 

+0.244 

10  54  50.2 

10  55  22.9 

10  55  56.2 

+10  56  30.0 

1.36 

1.38 

1.40 

+1.42 

26 
27 
28 
29 

3  38.7 
3  34.9 
3  31.0 
3  27.2 

2 
2 
2 
2 

5  53.47 

5  59.07 

6  4.76 
6  10.55 

0.231 

0.235 

0.239 

+0.243 

10  54  55.2 

10  55  27.9 

10  56    1.1 

+10  56  34.9 

1.35 

1.37 

1.39 

+1.41 
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Date. 
1877. 

FOK  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
Aacennion. 

Diffifor 
Ihoor. 

Apparent 
Declination. 

Difllfor 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Difllfor 
1  h.of 
Long. 

Apparent 
Declination. 

Diif.for 

1  hour of 

Long. 

h    m     8 

8 

O        1         /f 

// 

d     b    m 

h    m     8 

8 

O         /         // 

+10  56  34.9 

// 

Mar.  1 

2    6    9.71 

40.244 

4-10  56  30.0 

+1.42 

1    3  27.2 

2    6  10.55 

40.243 

41.41 

2 

2    6  15.61 

0.248 

10  57    4.3 

1.44 

2    3  23.4 

2    6  16.44 

0.247 

10  57    9.1 

1.43 

3 

2    6  21i>0 

0.251 

10  57  39.0 

1.45 

3    3  19.5 

2    6  22.43 

0.251 

10  57  43.8 

1.45 

i 

2    6  27.68 

0.255 

10  58  14  1 

1.47 

4    3  15.7 

2    6  28.51 

0.255 

10  58  18.9 

1.47 

5 

2    6  33.86 

0.260 

10  58  49.7 

1.49 

5    3  11.9 

2    6  34.69 

0.259 

10  58  54.5 

1.49 

6 

2    6  40.14 

0.264 

10  59  25.7 

1.51 

6    3    8.0 

2    6  40.96 

0.263 

10  59  30.5 

1.51 

7 

2    6  46.51 

0.267 

11     0    2.2 

1.53 

7    3    4.2 

2    6  47.32 

0.267 

U     0    6.9 

1.53 

8 

2    6  52.96 

0.271 

11     0  39.1 

1.54 

8    3    0.4 

2    6  53.77 

0.270 

11     0  43.7 

1.54 

9 

2    6  59.50 

0.274 

11     1  16.3 

1.56 

9    2  56.5 

2    7    0.30 

0.274 

11     1  20.9 

1.56 

10 

2    7    6.13 

0.278 

11     1  54.0 

1.58 

10    2  52.7 

2    7    6.92 

0.278 

11     1  58.5 

1.58 

11 

2    7  12.85 

0.282 

11    3  32.1 

1.60 

11     2  48.9 

2    7  13.64 

0.281 

11    2  36.6 

1.59 

12 

2    7  19.65 

0.285 

11     3  10.6 

1.61 

12    2  45.1 

2    7  20.43 

0.285 

11    3  15.0 

1.61 

13 

2    7  26.53 

0.288 

11    3  49.4 

1.63 

13    2  41.3 

2    7  27.30 

0.288 

11    3  53.8 

1.63 

14 

2    7  33.49 

0.292 

11    4  28.6 

1.64 

14    2  37.5 

2    7  34.25 

0.291 

11    4  32.9 

1.64 

15 

2    7  40.53 

0.295 

11    5    8.2 

1.66 

15    2  33.7 

2    7  41.28 

0.295 

11    5  12.4 

1.65 

16 

2    7  47.65 

0.298 

11     5  48.1 

1.67 

16    2  29.8 

2    7  48.39 

0.298 

11     5  52.2 

1.66 

17 

2    7  54.85 

0.301 

11    6  28.3 

1.68 

17    2  26.0 

2    7  55.57 

0.301 

11    6  32.3 

1.68 

18 

2    8    2.12 

0.304 

11     7    8.8 

1.70 

18    2  22.2 

2    8    2.82 

0.304 

11    7  12.8 

1.70 

19 

2    8    9.45 

0.307 

1 1     7  49.7 

1.71 

19    2  18.4 

2    8  10.15 

0.307 

11     7  53.7 

1.71 

20 

2    8  16.86 

0.310 

11    8  30.9 

1.72 

20    2  14.6 

2    8  17.55 

0.310 

11     8  34.8 

1.72 

21 

2    8  24.34 

0.313 

11    9  12.3 

1.73 

21    2  10.8 

2    8  25.02 

0.313 

11     9  16.1 

1.73 

22 

2    8  31.89 

0.316 

11     9  54.0 

1.74 

22    2    7.0 

2    8  32.55 

0.315 

11     9  57.7 

1.74 

23 

2    8  39.50 

0.318 

11  10  36.0 

1.76 

23    2    3.2 

2    8  40.14 

0.318 

11  10  39.6 

1.75 

24 

2    8  47.16 

0.321 

11  11  18.3 

1.77 

24     1  59.4 

2    8  47.79 

0.320 

11  11  21.8 

1.76 

25 

2    8  54.89 

0.323 

11  12    0.8 

1.78 

25    1  55.6 

2    8  55.50 

0.323 

11  12    4.2 

1.77 

26 

2    9    2.68 

0.326 

11  12  43.5 

1.79 

26    1  51.8 

2    9    3.28 

0.325 

11  12  46.8 

1.78 

27 

2    9  10.52 

0.328 

11  13  26.5 

1.80 

27    1  48.0 

2    9  11.11 

0.327 

11  13  29.7 

1.79 

28 

2    9  18.42 

0.330 

11  14    9.7 

1.80 

28    1  44.2 

2    9  18.99 

0.330 

11  14  12.8 

1.80 

29 

2    9  26.37 

0.332 

11  14  53.1 

1.81 

29    1  40.4 

2    9  26.93 

0.332 

11  14  56.1 

1.81 

30 

2    9  34.38 

0.335 

11  15  36.6 

1.82 

30    1  36.6 

2    9  34.92 

0.334 

11  15  39.5 

1.81 

31 

2    9  42.44 

0.337 

11  16  20.3 

1.82 

31     1  32.8 

2    9  42.96 

0.336 

11  J6  23.1 

1.82 

Apr.  1 

2    9  50.55 

0.339 

11  17    4.2 

1.83 

1     1  29.0 

2    9  51.05 

0.338 

11  17    6.9 

1.83 

^     2 

2    9  58.70 

0.340 

11  17  48.3 

1.84 

S    1  25.2 

2    9  59.18 

0.340 

11  17  50.9 

1.84 

3 

2  10    6.89 

0.342 

1 1   18  32.5 

1.85 

3     1  21.4 

2  10    7.35 

0.341 

11  18  35.0 

1.84 

4 

2  10  15.13 

0.344 

11  19  16.9 

1.85 

4    1  17.6 

2  10  15.57 

0.343 

11  19  19.3 

1.85 

5 

2  10  23.41 

0.346 

n  20    1.5 

1.86 

5    1  13.8 

2  10  23.83 

0.345 

11  20    3.8 

1.86 

6 

2  10  31.73 

0.347 

11  20  46.2 

1.86 

6    1  10.0 

2  10  32.13 

0.347 

11  20  48.4 

1.86 

7 

2  10  40.09 

0.349 

11  21  31.0 

1.87 

7    1    6.2 

2  10  40.47 

0.348 

11  21  33.1 

1.86 

8 

2  10  48.49 

0.351 

11  22  15.9 

1.87 

8    1     2.4 

2  10  48.85 

0.350 

11  22  17.9 

1.87 

9 

2  10  56.92 

0.352 

11  23    0.9 

1.88 

9    0  58.6 

2  10  57.26 

0.351 

11  23    2.8 

1.87 

10 

.2  11    5.37 

0.353 

11  23  46.0 

1.88 

10    0  54.8 

2  11    5.70 

0.352 

11  23  47.7 

1.87 

11 

2  11  13.86 

0.354 

11  24  31.1 

1.88 

11     0  51.0 

2  11  14.17 

0.354 

11  24  32.7 

1.88 

12 

2  11  22.38 

0.355 

11  25  16.3 

1.89 

12    0  47.2 

2  11  22.67 

0.355 

11  25  17.8 

1.88 

13 

2  11  30.93 

0.356 

11  26    1.6 

1.89 

13    0  43.4 

2  11  31.19 

0.356 

11  26    3.0 

1.88 

14 

2  11  39.50 

0.357 

11  26  47.0 

1.89 

14    0  39.6 

2  11  39.74 

0.357 

11  26  48.2 

1.89 

15 

2  11  48.08 

0.358 

11  27  32.4 

1.89 

15    0  35.9 

2  11  48.30 

0.357 

11  27  33.5 

1.89 

16 

2  11  56.69 

0.359 

11  28  17.8 

1.89 

16    0  32.1 

2  11  56.88 

0.358 

11  28  18.8 

1.89 

17 

2  12    5.32 

0.360 

11  29    3.2 

1.89 

17    0  28.3 

2  12    5.48 

0.359 

11  29    4.1 

1.89 

18 

2  12  13.96 

0-360 

11  29  48.6 

1.89 

18    0  24.5 

2  12  14.10 

0.359 

11  29  49.4 

1.89 

19 

2  12  22.62 

0.361 

11  30  34.0 

1.89 

19    0  20.7 

2  12  22.73 

0.360 

11  30  34.7 

1.89 

20 

2  12  31.29 

0.361 

11  31  19.4 

1.89 

20    0  16.9 

2  12  31.38 

0.361 

11  31  20.0 

1.89 

21 

2  12  39.97 

0.362 

11  32    4.8 

1.89 

21    0  13.1 

2  12  40.04 

0.361 

11  32    5.2 

1.88 

22 

2  12  48.66 

0.362 

11  32  50.1 

1.89 

22    0    9.4 

2  12  48.71 

0.361 

11  32  50.4 

1.88 

23 

2  12  57.36 

0.362 

11  33  35.3 

1.88 

23    0    5.6 

2  12  57.39 

0.362 

11  33  35.5 

1.88 

24 

2  13    6.06 

0.363 

11  34  20.5 

1.88 

24    0    1.8 

2  13    6.07 

0.362 

11  34  20.6 

1.88 

24  23  58.0 

2  13  14.75 

0.362 

11  35    5.5 

1.87 

25 

2  13  14.76 

0.363 

11  35    5.6 

1.88 

25  23  54.2 

2  13  23.42 

0.362 

1 1  35  50.4 

1.87 

26 

2  13  23.46 

0.363 

11  35  50.6 

1.87 

26  23  50.4 

2  13  32.10 

0.362 

11  36  35.2 

1.86 

27 

2  13  32.16 

0.362 

11  36  35.5 

1.87 

27  23  46.6 

2  13  40.78 

0.362 

11  37  19.9 

1.86 

28 

2  13  40.86 

0.362 

11  37  20.3 

1.87 

28  23  42.8 

2  13  49.46 

0.361 

11  38    4.6 

1.86, 

29 

2  13  49.56 

0.362 

11  38    5.1 

1.86 

29  23  39.1 

2  13  58.13 

0.361 

11  38  49.2 

1.85 

30 

2  13  58.25 

0.362 

11  38  49.8 

1.86 

30  23  35.3 

2  14    6.79 

0.361 

11  39  33.6 

1.85 

31 

2  14    6.93 

40.361 

•fll  39  34.3 

41.85 

31  23  31.5 

2  14  15.44 

40.360 

4ll  40  17.8 

41.84 
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Date. 
1877. 

FOR  WASHINGTON  MKAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
Ascension. 

Diff,for 
1  hour. 

Apparent 
Declination. 

Diff.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diffifor 
lh.of 
Long. 

Apparent 
DeoUnation. 

Diff.for 

1 hoar of 

Long. 

h    m      8 

8 

0 

/    /' 

// 

<i     h    m 

h    m      8 

8     • 

o 

1     II 

II 

May  1 

2  14     6.93 

+0.361 

+11 

39  34.3 

+1.85 

1  23  31.5 

2  14  15.44 

+0.360 

+11 

40  17.8 

+1.84 

a 

2  14  15.60 

0.361 

11 

40  18.7 

1.85 

2  23  27.7 

2  14  24.07 

0.359 

11 

41     1.9 

1.84 

3 

2  14  24.26 

0.360 

11 

41     2.9 

1.84 

3  23  23.9 

2  14  32.69 

0.359 

11 

41  45.9 

1.83 

4 

2  14  32.91 

0.360 

11 

41  47.0 

1.84 

4  23  20.1 

2  14  41.30 

0.358 

11 

42  29.8 

1.83 

5 

2  14  41.54 

0.359 

11 

42  31.0 

1.83 

5  23  16.3 

2  14  49.89 

0.358 

11 

43  13.5 

1.82, 

6 

2  14  50.16 

0.359 

11 

43  14.8 

1.82 

6  23  12.5 

2  14  58.47 

0.357 

11 

43  57.0 

1.81 

7 

2  14  58.76 

0.358 

11 

43  58.4 

1.81 

7  23    8.7 

2  15    7.02 

0.356 

11 

44  40.3 

1.80 

B 

2  15    7.33 

0.357 

11 

44  41.8 

1.80 

8  23    5.0 

2  15  15.55 

0.355 

n 

45  23.4 

1.79 

9 

2  15  15.88 

0.356 

11 

45  25.0 

1.80 

9  23     1.2 

2  15  24.06 

0.354 

11 

46    6.3 

1.78 

10 

2  15  24.41 

0.355 

11  46    8.1 

1.79 

10  22  57.4 

2  15  32.54 

0.353 

11 

46  49.0 

1.77, 

i 

il 

2  15  32.91 

0.354 

11 

46  50.9 

1,78 

1 1  22  53.6 

2  15  40.99 

0.352 

11 

47  31.5 

1.76 

12 

2  15  41.38 

0.3.53 

11 

47  33.5 

1.77 

12  22  49.H 

2  15  49.42 

0.350 

11 

48  13.7 

1.75; 

13 

2  15  49.83 

0.352 

11 

48  15.8 

1.76 

13  22  46.0 

2  15  57.81 

0.349 

11 

48  55.7 

1.74; 

14 

2  15  58.24 

0.350 

11 

48  57.9 

1.75 

14  22  42.2 

2  16    6.17 

0.347 

11 

49  37.5 

1.73 

15 

2  16    6.62 

0.348 

11 

49  39.8 

1.74 

15  22  38.4 

2  16  14.49 

0.346 

1+  50  19.0 

1.72 

16 

2  16  14.96 

0.347 

11 

50  21.4 

1.73 

16  22  34.6 

2  16  22.77 

0.344 

11 

51     0.3 

1.71 

17 

2  16  23.26 

0.345 

11 

51     2.7 

1.71 

17  22  30.8 

2  16  31.02 

0.343 

11 

51  41.2 

1.70 

18 

2  16  31.53 

0.344 

11 

51  43.7 

1.70 

18  22  27.0 

2  16  39.22 

0.341 

11 

52  21.8 

1.69 

19 

2  16  39.75 

0.342 

11 

52  24.4 

1.69 

19  22  23.2 

2  16  47.38 

0.339 

11 

53    2.1 

1.67 

20 

2  16  47.93 

0.340 

11 

53    4.8 

1.68 

20  22  19.4 

2  16  55.50 

0.337 

11 

53  42.1 

1.66 

21 

2  16  56.07 

0.338 

11 

53  44.9 

1.66 

21  22  15.6 

2  17    3.57 

0.335 

11 

54  21.8 

1.65 

22 

2  17    4.15 

0.336 

11 

54  24.7 

1.65 

22  22  11.8 

2  17  11.59 

0.333 

11 

55     1.3 

1.64 

23 

2  17  12.19 

0.334 

11 

55    4.2 

1.64 

23  22    8.0 

2  17  19.55 

0.331 

11 

55  40.4 

1.62 

24 

2  17  20.18 

0.332 

11 

55  43.4 

1.62 

24  22    4.2 

2  17  27.46 

0.329 

11 

56  19.1 

1.61 

25 

.2  17  28.11 

0.329 

11 

56  22.2 

1.61 

25  22    0.4 

2  17  35.32 

0.327 

11 

57    7.5 

1.59 

26 

2  17  35.99 

0.327 

11 

57    0.7 

1.60 

26  21  56.6 

2  17  43.14 

0.325 

11 

57  35.6 

1..58 

27 

2  17  43.82 

0.325 

11 

57  38.9 

1.58 

27  21  52.8 

2  17  50.90 

0.322 

11 

58  13.3 

1.56 

28 

2  17  51.59 

0.323 

11 

58  16.7 

1.57 

28  21  49.0 

2  17  58.61 

0.320 

11 

58  50.7 

1.55 

29 

2  17  59.31 

0.320 

11 

58  54.1 

1.55 

29  21  45.2 

2  18    6.26 

0.317 

11 

59  27.7 

1.53 

30 

2  18    6.97 

0.318 

11 

59  31.1 

1.54 

30  21  41.4 

2  18  13.84 

0.315 

12 

0    4.3 

1.52: 

31 

2  18  14.57 

0.315 

12 

0    7.8 

1.52 

31  21  37.6 

2  18  21.36 

0.312 

12 

0  40.5 

1  ..50 

June  1 

2  18  22.10 

0.312 

12 

0  44.1 

1.50 

1  21  33.8 

2  18  28.82 

0.309 

12 

I  16.3 

1.48 

2 

2  18  29.57 

0.310 

12 

1   19.9 

1.49 

2  21  30.0 

2  18  36.21 

0.306 

12 

1  51.7 

1.47 

3 

2  18  36.97 

0.307 

12 

1  55.4 

1.47 

3  21  26.2 

2  18  43.53 

0.304 

12 

2  26.8 

1.45 

4 

2  18  44.31 

0.304 

12 

2  30.5 

1.45 

4  21  22.4 

2  18  50.78 

0.301 

12 

3     1.4 

1.43 

5 

2  18  51.58 

0.301 

12 

3    5.2 

1.44 

5  21   18.6 

2  18  57.97 

0.298 

12 

3  35.6 

1.42 

6 

2  18  58.77 

0.298 

12 

3  39.4 

L42 

6  21  14.8 

2  19    5.09 

0.295 

12 

4    9.4 

1.40 

7 

2  19     5.90 

0.295 

12 

4  13.2 

1.40 

7  21  11.0 

2  19  12.13 

0.292 

12 

4  42.7 

1.38 

8 

2  19  12.95 

0.292 

12 

4  46.6 

1.38 

8  21     7.1 

2  19  19.09 

0.288 

12 

5  15.5 

1.36: 

9 

2  19  19.92 

0.289 

12 

5  19.5 

1.36 

9  21     3.3 

2  19  25.97 

0.285 

12 

5  479 

1.34 

10 

2  19  26.81 

0.286 

12 

5  51.9 

1.34 

10  20  59.5 

2  19  32.78 

0.282 

12 

6  19.9 

132 

11 

2  19  33.63 

0.283 

12 

6  23.9 

1.32 

11  20  55.7 

2  19  39.51 

0.279 

12 

6  51.5 

1.30 

12 

2  19  40.37 

0.279 

12 

6  55.5 

1.30 

12  20  51.8 

2  19  46.16 

0.275 

12 

7  22.6 

li» 

13 

2  19  47.03 

0.276 

12 

7  26.6 

1.23 

13  20  48.0 

2  19  52.73 

0.272 

12 

7  53.1 

1.26 

14 

2  19  53.60 

0.272 

12 

7  57.1 

1.26 

14  20  44.2 

2  19  59.21 

0.268 

12 

8  23.2 

1.24 

15 

2  20    0.09 

0.269 

12 

8  27.2 

1.24 

15  20  40.4 

2  20    5.61 

0.265 

12 

8  52.7 

1.22- 

16 

2  20    6.49 

0.265 

12 

8  56.8 

1.22 

16  20  36.6 

2  20  11.92 

0.261 

12 

9  21.8 

1.20. 

17 

2  20  12.80 

0.261 

12 

9  25.9 

1.20 

17  20  32.7 

2  20  18.13 

0.257 

12 

9  50.4 

1.18  i 

18 

2  20  19.02 

0.257 

12 

9  54.5 

1.18 

18  20  28.9 

2  20  24.26 

0.254 

12 

10  18.5 

1.16: 

19 

2  20  25.15 

0.254 

12 

10  22.6 

1.16 

19  20  25.0 

2  20  30.30 

0.250 

12  10  46.1 

1.14 

20 

2  20  31.19 

0.250 

12 

10  50j;> 

1.14 

20  20  21.2 

2  20  36.24 

0.246 

12  11- 13.1 

1.12; 

21 

2  20  37.13 

0.246 

12  1 1  17.2 

1.11 

21  20  17.4 

2  20  42.09 

0.242 

12  11  39.7 

1.10 

22 

2  20  42.98 

0.242 

12 

11  43.7 

1.09 

22  20  13.6 

2  20  47.84 

0.238 

12  12    5.7 

1.07! 

23 

2  20  48.74 

0.238 

12 

12    9.7 

1.07 

23  20    9.7 

2  20  53.50 

0.234 

12  12  31.2 

1.05  : 

24 

2  20  54.40 

0.234 

12  12  35.2 

1.05 

24  20    5.9 

2  20  59.06 

0.230 

12  12  56.2 

1.03  1 

25 

2  20  59.96 

0.230 

12  13    0.2 

1.03 

25  20    2.0 

2  21     4.53 

0.226 

12  13  20.6 

1.01  1 

26 

2  21    5.42 

0.226 

12  13  24.6 

1.00 

26  19  58.2 

2  21     9.90 

0.222 

12 

13  44.5 

0.98 

27 

2  21  10.79 

0.222 

12 

13  48.4 

0.98 

27  19  54.4. 

2  21   15.17 

0.218 

12 

14     7.8 

0.96 

28 

2  21  16.06 

0.217 

12  14  11.7 

0.96 

28  19  50.5 

2  21  20.34 

0.213 

12  14  30.6 

0.94 

29 

2  21  21.22 

0.213 

12 

14  34.5 

0.94 

29  19  46.7 

2  21  25.40 

0.209 

12 

14  52.8 

0.91 

30 

2  21  26.28 

0.209 

12  14  56.7 

0.91 

30  19  42.8 

2  21  30.36 

0.205 

12  15  14.5 

0.89 

31 

2  21  31.24 

+0.204 

+12  15  18.3 

+0.89 

31  19  39.0 

2  21  35.22 

+0.200 

+12 

15  35.6 

+0.87 

NEPTUNE,  187T. 
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Date. 

isrr. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kif^ht 
Ascension. 

Diffifor 
Ibour. 

Apparent 
Declination. 

Diflf.for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diflf.for 
Ih.  of 
Long. 

Apparent 
Declination. 

Dlff.for 

1  hour of 

Long. 

h    m     8 

8 

o       /       // 

// 

d      h    m 

h    m     8 

8 

O         /        /' 

// 

July  1 
2 

2  21  31.24 

+0.204 

+12  15  18.3 

+0.89 

1  19  39.0 

2  21  35.22 

+0.200 

+12  15  35.6 

+0.87 

2  21  36.09 

0.200 

12  15  39.3 

0.86 

2  19  35.1 

2  21  39.97 

0.196 

12  15  56.2 

0.84 

3 

2  21  40.83 

0.195 

12  15  59.8 

0.84 

3  19  31.2 

2  21  44.61 

0.191 

12  16  16.1 

0.82 

4 

2  21  45.46 

0.191 

12  16  19.7 

0.82 

4  19  27.4 

2  21  49.14 

0.186 

12  16  35.4 

0.79 

5 

2  21  49.98 

0.186 

12  16  39.0 

0.79 

5  19  23.5 

2  21  53.56 

0.182 

12  16  54.2 

0.77 

6 

2  21  54.40 

0.182 

12  16  57.7 

0.77 

6  19  19.7 

2  21  57.88 

0.178 

12  17  12.4 

0.75 

7 

2  21  58.71 

0.177 

12  17  15.9 

0.74 

7  19  15.8 

2  22    2.08 

0.173 

12  17  30.0 

0.72 

8 

2  22    2.90 

0.172 

12  17  33.4 

0.72 

8  19  12.0 

2  22    6.17 

0.168 

12  17  47.0 

0.70 

9 

2  22    6.97 

0.167 

12  17  50.3 

0.69 

9  19    8.1 

2  22  10.14 

0.163 

12  18    3.4 

0.67 

10 

2  22  10.93 

0.162 

12  18    6.6 

0.67 

10  19    4.2 

2  22  13.99 

0.158 

12  18  19.2 

0.64 

11 

2  22  14.77 

0.158 

12  18  22.3 

0.64 

11  19    0.3 

2  22  17.74 

0.154 

12  18  34.3 

0.62 

12 

2  22  18.50 

0.153 

12  18  37.3 

0.61 

12  18  56.5 

2  22  21.37 

0.149 

12  18  48.8 

0.59 

13 

2  22  22.  J  2 

0.148 

12  18  51.8 

0.59 

13  18  52.6 

2  22  24.88 

0.144 

12  19    2.8 

0.57 

14 

2  22  25.62 

0.143 

12  19    5.7 

0.56 

14  18  48.7 

2  22  28.28 

0.139 

12  19  16.1 

0.54 

15 

2  22  29.00 

0.138 

.  12  19  18.9 

0.54 

15  18  44.8 

2  22  31.56 

0.134 

12  19  28.8 

0.52 

16 

2  22  32.26 

0.133 

12  19  31.5 

0.51 

16  18  41.0 

2  22  34.71 

0.129 

12-19  40.9 

0.49 

17 

2  22  35.39 

0.128 

12  19  43.5 

0.49 

17  18  37.1 

2  22  37.74 

0.124 

12  19  52.4 

0.47 

18 

2  22  38.40 

0.123 

12  19  54.9 

0.46 

18  18  33  J3 

2  22  40.65 

0.119 

12  20    3.3 

0.44 

19 

2  22  41.29 

0.118 

12  20    5.7 

0.44 

19  18  29.3 

2  22  43.44 

0.114 

12  20  13.6 

0.41 

20 

2  22  44.06 

0.113 

12  20  15.9 

0.41 

20  18  25.4 

2  22  46.11 

0.109 

12  20  23.2 

0.39 

21 

2  22  46.71 

0.108 

12  20  25.4 

0.38 

21  18  21.5 

2  22  48.66 

0.104 

12  20  32.2 

0.36 

22 

2  22  49.24 

0.103 

12  20  34.2 

0.35 

22  18  17.6 

2  22  51.08 

0.098 

12  20  40.6 

0.34 

23 

2  22  51.64 

0.098 

12  20  42.4 

0.33 

23  18  13.8 

2  22  53.38 

0.093 

12  20  48.3 

0.31 

24 

2  22  53.92 

0.092 

12  20  50.0 

0.30 

24  18    9.9 

2  22  55.56 

0.088 

12  20  55.4 

0.28 

25 

2  22  56.07 

0.087 

12  20  57.0 

0.28 

25  18    6.0 

2  22  57.62 

0.083 

12  21     1.9 

0.26 

26 

2  22  58.10 

0.082 

12  21     3.3 

055 

26  18    2.1 

2  22  59.55 

0.078 

12  21     7.7 

0.23 

27 

2  23    0.01 

0.077 

12  21     9.0 

0.22 

27  17  58.2 

2  23    1.36 

0.073 

12  21  12.9 

0.20 

28 

2  23     1.80 

0.072 

12  21  14.1 

0.20 

28  17  54.3 

2  23    3.05 

0.068 

12  21  17.5 

0.18 

29 

2  23    3.46 

0.066 

12  21  18.5 

0.17 

29  17  50.3 

2  23    4.61 

0.062 

12  21  21.4 

0.15 

30 

2  23    4.99 

0.061 

12  21  22.3 

0.15 

30  17  46.4 

2  23    6.04 

0.057 

12  21  24.7 

0.12 

31 

2  23    6.39 

0.056 

12  21  25.5 

0.12 

31  17  42.5 

2  23    7.35 

0.052 

12  21  27.4 

0.10 

Aug.  1 
2 

2  23    7.67 

0.051 

12  21  28.0 

0.09 

1  17  38.6 

2  23    8.53 

0.047 

12  21  29.5 

0.07 

2  23    8.82 

0.045 

12  21  29.9 

0.06 

2  17  34.7 

2  23    9.59 

0.041 

12  21  30.9 

0.04 

3 

2  23    9.85 

0.040 

12  21  31.1 

0.04 

3  17  30.8 

2  23  10.52 

0.036 

12  21  31.6 

+0.02 

4 

2  23  10.75 

0.035 

12  21  31.7 

+0.01 

4  17  26.9 

2  23  11.32 

0.031 

12  21  31.7 

-0.01 

5 

2  23  11.51 

0.029 

12  21  31.6 

-0.02 

5  17  22.9 

2  23  11.99 

0.025 

12  21  31.2 

0.03 

6 

2  23  12.15 

0.024 

12  21  30.9 

0.04 

6  17  19.0 

2  23  12.53 

0.020 

12  21  30.1 

0.06 

7 

2  23  12.66 

0.019 

12  21  29.6 

0.07 

7  17  15.1 

2  23  12.94 

0.015 

12  21  28.3 

0.09 

8 

2  23  13.04 

0.013 

12  21  27.6 

0.10 

8  17  11.1 

2  23  13.23 

0.009 

12  21  25.8 

0.12 

9 

2  23  13.29 

0.008 

12  21  25.0 

0.12 

9  17    7.2 

2  23  13.39 

+0.004 

12  21  22.7 

0.14 

10 

2  23  13.41 

+0.002 

12  21  21.7 

0.15 

10  17    3.3 

2  23  13.42 

-0  001 

12  21  19.0 

0.17 

11 

2  23  13.40 

-0.003 

12  21  17.8 

0.18 

1 1  16  59.4 

2  23  13.32 

0.007 

12  21  14.7 

0.19 

12 

2  23  13.27 

0.008 

12  21  13.4 

0.20 

12  16  55.4 

2  23  13.10 

0.012 

12  21     9.8 

0.22 

13 

2  23  13.01 

o:oi4 

12  21     8.2 

0.23 

13  16  51.5 

2  23  12.75 

0.017 

12  21    4.2 

0.25 

14 

2  23  12.62 

0.019 

12  21     2.4 

0.25 

14  16  47.6 

2  23  12.27 

0.022 

12  20  58.0 

0.27 

15 

2  23  12.10 

0.024 

12  20  56.0 

0.28 

15  16  43.6 

2  23  11.67 

0.028 

12  20  51 2 

0.30 

16 

2  23  11.46 

0.029 

12  20  49.0 

0.30 

16  16  39.7 

2  23  10.94 

0.033 

12  20  43.8 

0.32 

17 

2  23  10.69 

0.035 

12  20  41.4 

0.33 

17  16  35.7 

2  23  10.08 

0.038 

12  20  35.8 

0.:i5 

18 

2  23    9.79 

0.040 

12  20  33.2 

0.36 

18  16  31.8 

2  23    9.10 

0.044 

12  20  27.1 

0.37 

19 

2  23    8.77 

0.045 

12  20  24.3 

0.38 

19  16  27.8 

2  23    7.99 

0.049 

12  20  17.9 

0.39 

20 

2  23    7.62 

0.050 

12  20  14.8 

0.41 

20  16  23.9 

2  23    6.76 

0.054 

12  20    8.1 

0.42 

21 

2  23    6.35 

0.055 

12  20    4.8 

0.43 

21  16  19.9 

2  23    5.42 

0.059 

12  19  57.7 

0.45 

22 

2  23    4.96 

0.061 

12  19  54.2 

0.46 

22  16  16.0 

2  23    3.94 

0.064 

12  19  46.7 

0.47 

23 

2  23    3.44 

0.066 

12  19  42.9 

0.48 

23  16  12.0 

2  23    2.35 

0.069 

12  19  35.1 

0.50 

24 

2  23    1.80 

0.071 

12  19  31.1 

0.51 

24  16    8.0 

2  23    0.63 

0.074 

12  19  22.8 

0.52 

25 

2  23    0.04 

0.076 

12  19  18.6 

0.53 

25  16    4.1 

2  22  58.79 

0.079 

12  19    9.9 

0.55 

26 

2  22  58.16 

0.081 

12  19    5.5 

0.56 

26  16    0.1 

2  22  56.84 

0.084 

12  18  56.5 

0.57 

27 

2  22  56.16 

0.086 

12  18  51.9 

0.58 

27  15  56.1 

2  22  54.76 

0.089 

12  18  42.6 

0.59 

28 

2  22  54.04 

0.091 

12  18  37.8 

0.60 

28  15  52.2 

2  22  52.57 

0.094 

12  18  23.2 

0.61 

29 

2  22  51.80 

0.096 

12  18  23.1 

0.63 

29  15  48.2 

2  22  50.26 

0.099 

12  18  13.2 

0.64 

30 

2  22  49.44 

0.101 

12  18    7.8 

0.65 

30  15  44.2 

2  22  47.83 

0.104 

12  17  57.5 

0.66 

31 

2  22  46.96 

-0.106 

+12  17  51.9 

-0.67 

31   15  40.2 

2  22  45.28 

-0.109 

+12  17  41.3 

-0.69 
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Date. 
i8T7. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

Apparent 

Right 
Aacension. 

DiflElfor 
Ihour. 

Apparent 
Deolinaiion. 

Diff.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascennion. 

Di£for 
lh.of 
Long. 

Apparent 
Declination. 

DUr.for 

1  hoar  of 

Long. 

h    ra     8 

0 

Oil* 

II 

d     h*  m 

h    m      8 

8 

Q         1         II 

// 

Sept] 

2  22  44.37 

-o.no 

+12  17  :«>.5 

-0.70 

1  15  36.3 

2  22  42.61 

-0.114 

+12  17  24.5 

-0.71 

2 

2  22  41.66 

0.115 

12  17  18.5 

0.72 

2  15  .32.3 

2  22  39.83 

0.118 

12  17    7.2 

0.73 

3 

2  22  38.83 

0.120 

12  17    1.0 

0.74 

3  15  28.3 

2  22  36.94 

0.123 

12  16  49.4 

0.75 

4 

2  22  35.89 

0.125 

12  16  42.9 

0.76 

4  15  24.3 

2  22  33.04 

0.128 

12  16  31.1 

0.78 

5 

2  22  32.84 

0.130 

12  16  24.3 

0.79 

5  15  20.3 

2  22  30.82 

0.132 

12  16  12.2 

0.80! 

6 

2  22  29.67 

0.134 

12  16    5.2 

0.61 

6  15  16.4 

2  22  27.59 

0.137 

12  15  52.8 

0.82 

7 

2  22  26.39 

0.139 

12  15  45.5 

0.83 

7  15  12.4 

2  22  24.25 

0.141 

12  15  32.8 

OJSA 

8 

2  22  23.00 

0.144 

12  15  25.3 

0.85 

8  15    8.4 

2  22  20.80 

0.146 

12  15  12.3 

0.86 

9 

2  22  19.50 

0.148 

12  15    4.6 

0.87 

9  15     4.4 

2  22  17.25 

0.150 

12  14  51.3 

0.88 

10 

2  22  15.90 

0.152 

12  14  43.4 

0.89 

10  15     0.4 

2  22  13.59 

0.155 

12  14  29.9 

0.90 

11 

2  22  12.19 

0.157 

12  14  21.7 

0.91 

1 1   14  56.4 

2  22    9.83 

0.159 

12  14    8.0 

0.92 

12 

2  22    8.38 

0.161 

12  13  59.6 

0.93 

12  14  52.4 

2  22    5.97 

0.163 

12  13  45.6 

0.94 

13 

2  22    4.47 

0.165 

12  13  37.0 

0.95 

13  14  48.4 

2  22    2.00 

0.167 

12  13  22jj 

0i)6 

14 

2  22    0.45 

0.170 

12  13  13.9 

0.97 

14  14  44.4 

2  21  57.93 

0.171 

12  12  59.5 

0.98 

15 

2  21  56.33 

0.174 

12  12  50.4 

0.99 

15  14  40.4 

2  21  53.76 

0.176 

12  12  35.8 

1.00 

16 

2  21  52.1 1 

0.178 

12  12  26.4 

1.01 

16  14  36.4 

2  21  49.50 

0.180 

12  12  11.6 

1.02 

17 

2  21  47.80 

0.182 

12  12    1.9 

1.03 

17  14  32.4 

2  21  45.14 

0.184 

12  11  46.9 

1.04 

18 

2  21  43.39 

0.186 

12  11  37.0 

1.05 

18  14  28.4 

2  21  40.69 

0.187 

12  11  21.8 

1.05  i 

19 

2  21  38.89 

0.189 

12  11  11.7 

1.06 

19  14  24.4 

2  21  36.15 

0.191 

12  10  56.4 

1.07, 

20 

2  21  34.30 

0.193 

• 

12  10  46.0 

1.08 

20  14  20.4 

2  21  31 .52 

0.195 

12  10  30.5 

1.09' 

21 

2  21  29.63 

0.196 

12  10  19.9 

1.10 

21  14  16.4 

2  21  26.81 

0.198 

12  10    4.2 

1.10 

22 

2  21  24.87 

0.200 

12    9  53.4 

1.11 

22  14  12.3 

2  21  22.01 

0.202 

12    9  37.5 

1.12 

23 

2  21  20.02 

0.204 

12    9  26.5 

1.13 

23  14    8.3 

2  21  17.12 

0.205 

12    9  10.5 

1.13 

24 

2  21  15.09 

0.207 

12    8  59.2 

1.14 

24  14    4.3 

2  21  12.15 

0.209 

12    8  43.1 

1.15, 

25 

2  21  10.07 

0.211 

12    8  31.6 

1.16 

25  14    0.3 

2  21     7.10 

0.212 

12    8  15.4 

1.17' 

26 

2  21     4.97 

0.214 

12    8    3.7 

1.17 

26  13  56.3 

2  21     1.97 

0.215 

12    7  47J8 

1.18 

27 

2  20  59.80 

0.217 

12    7  35.3 

1.19 

27  13  52.3 

2  20  56.77 

0.218 

12    7  18.7 

1.19 

28 

2  20  54.55 

0.220 

12    7    6.6 

1.20 

28  13  48.2 

2  20  51.49 

0.221 

12    6  49.9 

1.21 

29 

2  20  49.22 

0.224 

12    6  37.6 

1.22 

29  13  44.2 

2  20  46.14 

0.225 

12    6  20.8 

1.22 

30 

2  20  43.82 

0.227 

12    6    8.2 

1.23 

30  13  40.2 

2  20  40.71 

0.228 

12    5  51.4 

1.23 

Oct.   1 

2  20  38.34 

0.230 

12    5  38.6 

1.24 

1  13  36.2 

2  20  35.21 

0.231 

12    5  21.7 

1.24 

2 

2  20  32.80 

0.232 

12    5    8.7 

1.25 

2  13  32.2 

2  20  29.64 

0.233 

12    4  61.7 

1.26 

3 

2  20  27.19 

0.235 

12    4  38.5 

1.27 

3  13  28.1 

2  20  24.01 

0.236 

12    4  21.4 

1.27 

4 

2  20  21.51 

0.238 

12    4    8.0 

1.28 

4  13  24.1 

2  20  18.31 

0.239 

12    3  50.8 

1.28 

5 

2  20  15.77 

0.240 

12    3  37.2 

1.29 

5  13  20.1 

2  20  12.55 

0.341 

12    3  20.0 

1.29 

6 

2  20    9.97 

0.243 

12    3    6.2 

1.30 

6  13  16.0 

2  20    6.74 

0.243 

12    2  48.9 

1.30< 

7 

2  20    4.12 

0.245 

12    2  34.9 

1.31 

7  13  12.0 

2  20    0.87 

0.246 

12    2  17.6 

1.31  1 

8 

2  19  58.21 

0.248 

12    2    3.4 

1.32 

8  13    8.0 

2  19  54.95 

0.248 

12    1  46.1 

1.31 

9 

2  19  52.24 

0.250 

12    1  31.7 

1.32 

9  13    3.9 

2  19  48.97 

0.250 

12     1   14.5 

1.32 

10 

2  19  46.22 

0.252 

12    0  59.9 

1.33 

10  12  59.9 

2  19  42.94 

0.252 

12    0  42.6 

1.33 

11 

2  19  40.16 

0.254 

12    0  27.8 

1.34 

11   12  55.9 

2  19  36.87 

0.254 

12    0  10.5 

1.34 

12 

2  19  34.05 

0.255 

11  59  55.5 

1.35 

12  12  51.8 

2  19  30.76 

0.256 

1 1  59  38.2 

1.35 

13 

2  19  27.90 

0.257 

1 1  59  23.1 

1.35 

13  12  47.8 

2  19  24.60 

0.258 

11  59    5.8 

1.35 

14 

2  19  21.71 

0.259 

11  58  50.6 

1.36 

14  12  43.8 

2  19  18.40 

0.259 

11  58  33.3 

1.36 

15 

2  19  15.48 

0.260 

11  58  17.9 

1.36 

15  12  39.7 

2  19  12.17 

0.260 

11  58    0.6 

1.36, 

16 

2  19    9.21 

0.262 

11  57  45.1 

1.37 

16  12  35.7 

2  19    5.90 

0.262 

11  67  27.8 

1.37 

17 

2  19    2.90 

0.264 

11  57  12.1 

1.38 

17  12  31.7 

2  18  59.59 

0.263 

11  56  54.9 

1.37 

18 

2  18  56.56 

0.265 

1 1  56  39.0 

1.38 

18  12  27.6 

2  18  53.26 

0.264 

11  56  21.9 

1.38 

19 

2  18  50.20 

0.265 

11  56    5.9 

1.38 

19  12  23.6 

2  18  46.90 

0.265 

11  55  48.9 

1.38 

20 

2  18  43.82 

0JIJ66 

11  55  32.8 

1.38 

20  12  19.6 

2  18  40.52 

0.266 

11  55  15.8 

J. 38 

21 

2  18  37.41 

0.267 

11  54  59.6 

1.39 

21   12  15.5 

2  18  34.12 

0.267 

11  54  42.6 

1.38 

22 

2  18  30.98 

0.268 

11  54  26.3 

1.39 

22  12  11.5 

2  18  27.70 

0.268 

11  54    9.4 

1.38 

23 

2  18  24.53 

0.269 

11  53  53.0 

1.39 

23  12    7.5 

2  18  21.26 

0.269 

11  53  96.2 

1.39 

24 

2  18  18.06 

0.270 

11  53  19.6 

1.39 

24  12    3.4 

2  18  14.80 

0.269 

11  53    2.9 

1.39 

25 

2  18  11.58 

0.270 

11  52  46.3 

1.39 

25  11  59.4 

2  18    8.33 

0.270 

11  52  29.6 

1.39 

26 

2  18    5.09 

0.271 

11  52  12.9 

1.39 

26  11  55.3 

2  18     1.85 

0.270 

11  51  56.4 

1.38 

27 

2  17  58.59 

0.271 

11  51  39.6 

1.39 

27  11  51.3 

2  17  55.37 

0.270 

11  51  23.2 

1.38 

28 

2  17  52.08 

0.271 

11  51     6.3 

1.39 

28  11  47.2 

2  17  48.88 

0.270 

11  50  50.0 

1.38 

29 

2  17  45.57 

0.271 

11  50  33.0 

1.39 

29  11  43.2 

2  17  42.39 

0.270 

11  50  16.8 

1.38 

30 

2  17  39.06 

0.271 

11  49  69.8 

1.38 

30  11  39.2 

2  17  35.90 

0.270 

11  49  43.7 

1.38 

31 

2  17  32.55 

0.271 

11  49  26.7 

1.38 

31  11  35.1 

2  17  29.41 

0.270 

11  49  10.7 

1.37; 

32 

2  17  26.04 

-0.271 

■fll  48  53.6 

-1.38 

32  11  31.1 

2  17  22.92 

-4)iW0 

+11  48  37.7 

-1.37, 

J 
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Date. 
1877. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apnanmt 

iQgfat 
Ascension. 

Biff,  for 
Ihoor. 

Apparent 
Beclinacioo. 

Diff.fbr 
Ihoor. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Difltfor 
1  h.of 
Long. 

Apparent 
Declination. 

DifElfor 

1 hoar of 

Long. 

h    m     8 

8 

0        /       /• 

« 

d 

h    m 

h    m      8 

8 

O         /         // 

ti 

Nov.  1 

2  17  26.04 

-0.271 

4-11  48  53.6 

-1.38 

1 

11  31.1 

2  17  22.92 

-0570 

+11  48  37.7 

-1.37 

2 

2  17  19.54 

0.271 

11  48  20.6 

1.37 

2  11  27.0 

2  17  16.44 

0569 

11  48    4.8 

1.37 

3 

2  17  13.05 

0.270 

11  47  47.7 

1.37 

3  11  23.0 

2  17    9.97 

0.269 

11  47  32.1 

1.36 

4 

2  17    6.57 

0.270 

It  47  14.9 

1.36 

4 

11  19.0 

2  17    3.52 

0.268 

11  46  59.5 

1.35 

5 

2  17    O.U 

0.269 

11  46  42.3 

1.35 

5 

11  14.9 

2  16  57.09 

0568 

11  46  27.1 

1.35 

6 

2  16  53.66 

0.268 

11  46  10.0 

1.35 

6  11  10.9 

3  16  50.67 

0.267 

1 1  45  54.9 

1.34 

1           7 

2  16  47.24 

0.267 

11  45  37.8 

1.34 

.7  11     6.8 

3  16  44.27 

0.266 

1 1  45  22.9 

1.33 

8 

2  16  40.84 

0.266 

11  45    5.7 

1.33 

8 

11     2.8 

2  16  37.90 

t    0.265 

11  44  51.0 

1.33 

9 

2  16  34.46 

0.265 

11  44  33.8 

1.33 

9 

10  58.8 

2  16  31.55 

0.264 

11  44  195 

1.32 

10 

2  16  28.11 

0.264 

11  44    2.1 

1.32 

10 

10  54.7 

2  16  25.23 

0.263 

11  43  47.7 

1.31 

11 

2  16  21.79 

0.262 

n  43  30.6 

1.31 

11 

10  60.7 

2  16  18.95 

0.261 

11  43  16-4 

1.30 

12 

2  16  15.51 

0.261 

11  42  59.4 

1.30 

12  10  46.6 

2  16  12.71 

0.259 

1 1  42  45.4 

1.29 

13 

2  16    9.27 

0.259 

11  42  28.4 

159 

13  10  42.6 

2  16    6.50 

0.258 

11  42  14.6 

1.28 

14 

2  16    3.07 

0.258 

11  41  57.7 

1.28 

14 

10  38.6 

2  16    0.33 

0.256 

11  41  44.1 

1.26 

15 

2  15  56.90 

0.256 

U  41  27.2 

1.26 

15  10  34.5 

2  15  54.20 

0.255 

11  41  13.9 

1.25 

16 

2  15  50.77 

0.254 

1 1  40  57.0 

1.25 

16  10  30.5 

3  15  48.11 

0.253 

11  40  43.9 

1.24 

17 

2  15  44.69 

0.252 

11  40  27.1 

1.24 

17  10  26.5 

3  15  42,07 

0551 

11  40  145 

1.23 

18 

2  15  38.66 

0.250 

11  39  57.5 

1.23 

18  10  22.5 

3  15  36.08 

0.249 

1 1  39  44.8 

1.22 

19 

2  15  32.68 

0.248 

11  39  28.2 

1.21 

19 

10  18.4 

2  15  30.14 

0.246 

11  39  15.7 

1.20 

20 

2  15  26.76 

0.245 

11  38  59.3 

1.20 

20  10  14.4 

2  15  24.26 

0.244 

11  38  47.0 

1.19 

21 

2  15  20.91 

0.243 

11  38  30.8 

1.18 

21 

10  10.4 

2  15  18.44 

0.242 

11  38  18.7 

1.17 

22 

2  15  15.11 

0^1 

11  38    2.6 

1.17 

22  10    6.4 

3  15  12.68 

0.239 

11  37  50.8 

1.16 

23 

2  15    9.36 

0.238 

11  37  34.7 

1.15 

23  10    2.3 

2  15    6.98 

0.236 

1 1  37  235 

1.14 

34 

2  15    3.67 

0.236 

11  37    7.2 

1.14 

24 

9  58.3 

3  15    1.34 

0.234 

11  36  55.9 

1.13 

;     25 

2  14  58.05 

0533 

11  36  40.1 

1.12 

25 

9  54.3 

3  14  55.76 

0.231 

11  36  29.0 

1.11 

26 

2  14  52.50 

0.230 

11  36  13.5 

1.10 

26 

9  50.3 

3  14  50.25 

0.228 

11  36    2.6 

1.09 

27 

2  14  47.02 

0iW7 

11  35  47.3 

1.08 

27 

9  46.3 

3  14  44.81 

0.225 

11  35  36.6 

1.0^ 

I         38 

2  14  41.61 

0J224 

11  35  21.5 

1.07 

28 

9  42.2 

3  14  39.45 

0.222 

11  35  111 

1.05 

1         29 

2  14  36.27 

0.221 

11  34  56.1 

1.05 

29 

9  38.2 

3  14  34.16 

0519 

11  34  46.0 

1.04 

30 

2  14  31.00 

0Ji216 

11  34  31.1 

1.03 

30 

9  34.3 

3  14  28.94 

0516 

11  34  215 

1.03 

'Dec.  1 

2  14  25.81 

0.215 

11  34    6.5 

1.01 

1 

9  30.1 

2  14  23.79 

0.213 

11  33  56.9 

1.00 

2 

2  14  20.70 

0.211 

11  33  42.4 

0.99 

2 

9  26.1 

2  14  18.72 

0.209 

11  33  33.1 

0.98 

3 

2  14  15.68 

0.208 

11  33  18.8 

0.97 

3 

9  32.1 

2  14  13.74 

0.206 

11  33    9.8 

0.96 

4 

2  14  10.74 

0.204 

11  32  55.7 

0.95 

4 

9  18.1 

2  14    8.85 

0.202 

11  32  47.0 

0.94 

5 

2  14    5.89 

0200 

U  32  33.2 

0.93 

5 

9  14.1 

2  14    4.05 

0.198 

11  32  24.7 

0.92 

6 

2  14     1.13 

0.196 

11  32  11.2 

0.91 

6 

9  10.1 

2  13  59.34 

0.194 

11  32    2.9 

0.90 

7 

2  13  56.46 

0.193 

11  31  49.7 

0.89 

7 

9    6.1 

2  13  54.72 

0.191 

11  31  41.6 

0.88 

8 

2  13  51.89 

0.189 

11  31  28.7 

0.86 

8 

9    2.1 

2  13  50.19 

0.187 

11  31  20.9 

0.85 

9 

2  13  47.41 

0.185 

11  31     8.2 

0.84 

9 

8  58.1 

2  13  45.76 

0.183 

11  31     0.7 

om 

10 

2  13  43.03 

0.181 

11  30  48.3 

0.82 

10 

8  54.1 

2  13  41.43 

0.179 

11  30  41.1 

0.80 

11 

2  13  38.74 

0.176 

11  30  29.0 

0.79 

11 

8  50.1 

2  13  37.19 

0.175 

11  30  22.1 

•    0.78 

12 

2  13  34.56 

0.172 

11  30  10.3 

0.77 

12 

8  46.1 

2  13  33.05 

0.170 

11  30    3.6 

0.76 

13 

2  13  30.48 

0.168 

U  29  52.1 

0.75 

13 

8  42.1 

2  13  29.02 

0.166 

11  29  45.6 

0.74 

14 

2  13  26.50 

0.164 

11  29  34.5 

0.72 

14 

8  38.1 

2  13  25.10 

0.161 

11  29  285 

0.71 

15 

2  13  22.63 

0.159 

11  29  17.4 

0.70 

15 

8  34.1 

3  13  21.28 

0.157 

11  29  11.4 

0.69 

16 

2  13  18.86 

0.155 

11  29     1.0 

0.67 

16 

8  30.1 

2  13  17.56 

0.153 

11  28  55.3 

0.66 

17 

2  13  15.20 

0.150 

11  28  45.2 

0.65 

17 

8  26.1 

2  13  13.95 

0.148 

11  28  39.8 

0.64 

18 

2  13  1165 

0.145 

11  28  30.0 

0.62 

18 

8  22.1 

2  13  10.45 

0.144 

11  28  24.8 

0.61 

19 

2  13    8.22 

0.141 

11  28  15.4 

0.60 

19 

8  18.1 

2  13    7.06 

0.139 

11  28  10.4 

0.59 

20 

2  13    4.90 

0.136 

U  28    1.4 

0.57 

20 

8  14.1 

2  13    3.79 

0.134 

11  27  56.6 

0.56 

31 

2  13    1.69 

0.131 

11  27  47.9 

0.55 

21 

8  10.2 

2  13    0.63 

0.129 

11  27  43.4 

0.54 

22 

2  12  58.60 

0.126 

11  27  35.1 

0.52 

22 

8    6.2 

2  12  57.58 

0.125 

11  27  30.9 

0.51 

23 

2  13  55.62 

0.122 

11  27  23.0 

0.49 

23 

8    2.3 

2  12  54.65 

0.120 

11  27  19.1 

0.48 

24 

2  12  52.76 

0.117 

11  27  11.6 

0.46 

24 

7  58.2 

2  12  51.83 

0.115 

11  27    8.0 

0.45 

25 

2  12  50.01 

0.112 

11  27    0.8 

0.44 

25 

7  54.2 

2  12  49.13 

0.110 

11  26  57.4 

0.43 

26 

2  12  47.39 

0.107 

11  26  50.6 

0.41 

26 

7  60.3 

2  12  46.55 

0.105 

11  26  47.4 

0.40 

27 

2  12  44.89 

0.102 

11  26  41.1 

0.38 

27 

7  46.3 

2  12  44.10 

0.099 

11  26  38.1 

0.37 

28 

2  12  42.51 

0.096 

11  26  32.3 

0.35 

28 

7  42.3 

2  12  41.78 

0.094 

11  26  29.5 

0.34 

29 

2  12  40.26 

0.091 

11  26  24.2 

0.33 

29 

7  38.4 

2  12  39.58 

0.089 

11  26  21.6 

0.31 

30 

2  12  38.13 

0.086 

11  26  16.7 

0.30 

30 

7  34.4 

2  12  37  49 

0.084 

11  26  14.4 

0.29 

31 

2  12  36.12 

0.081 

11  26    9.9 

057 

31 

7  30.4 

2  12  35.52 

0.079 

11  26    7.9 

0.26 

32 

2  12  34.24 

-0.076 

+11  26    3.8 

-0.24 

32 

7  26.5 

2  12  33.68 

-0.074 

+11  26    2.1 

-0.23 

25 
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HORIZONTAL  PARALLAXES  AND  SEMIDIAMETERS. 

Mean 
Noon. 

HORIZONTAL  PARALLAXES. 

SEMIDIAMETERS. 

SID.  TIME  OF  8EMIDIAMETER 
PASSING  THE  MERIDIAN. 

9 

? 

$ 

9 

? 

i 

9 

? 

i 

Jan.     ] 

i'M 

^.46 

4.31 

2.78 

8.24^ 

1' 
2.46 

o'20 

0.44 

o!l7    1 

6 

8.09 

6.34 

4.40 

3.05 

6.13 

2.51 

Oi22 

0.44 

0.17 

11 

9.16 

6.23 

4.49 

3.46 

6.03 

2.56 

0.24 

0.43 

0.18 

16 

10.64 

6.13 

4.59 

4.02 

5.93 

2.62 

0.28 

0.43 

0.18 

21 

12.31 

6.04 

4.70 

4.65 

5.84 

2.68 

0.32 

0.42 

0.19 

26 

13.39 

5.95 

4.81 

5.05 

5.75 

2.74 

0.35- 

0.42 

0.19 

31 

13.24 

5.86 

4.93 

5.00 

5.66 

2.81 

0.35 

0.41 

Oi20 

Feb.    5 

12.26 

5.78 

5.05 

4.63 

5.58 

2.88 

0.32 

0.40 

0.20 

10 

11.08 

5.71 

5.18 

4.18 

5.51 

2.96 

0.29 

0.39 

OiSl 

15 

10.04 

5.64 

5.32 

3.79 

5.45 

3.04 

0.27 

0.38 

OJ22 

20 

9.20 

5.58 

5.46 

3.47 

5.39 

3.12 

0.25 

0.38 

0.23 

25 

8.54 

5.52 

5.62 

3.22 

5.33 

3.21 

0.23 

0.37 

OiQ 

Mar.    2 

8.01 

5.46 

5.79 

3.02 

5.27 

3.31 

0.21 

0.36 

0ii4 

7 

7.59 

5.41 

5.97 

2.86 

5.22 

3.41 

0.20 

0.36 

0.25 

12 

7.24 

5.36 

6.15 

2.73 

5.18 

3.52 

0.19 

0.35 

OJ96 

17 

6.97 

5.32 

6.35 

2.63 

5.14 

3.63 

0.18 

0.35 

0.26 

22 

6.77 

5.28 

6.55 

2.56 

5.10 

3.74 

0.17 

0.34 

0J27 

27 

6.63 

5.25 

6.77 

2.50 

5.07 

3.86 

0.17 

0.34 

0.28 

April  1 

6.57 

5.22 

7.00 

2.48 

5.04 

3.99 

0,17 

0.34 

Oi» 

^      6 

6.62 

5.19 

7.25 

2.50 

5.01 

4.12 

0.17 

0.33 

0.30 

11 

6.83 

5.17 

7.50 

2.58 

4.99 

4.27 

0.18 

0.33 

0.31 

16 

7.24 

5.15 

7.77 

2.73 

4.97 

4.43 

0.19 

0.33 

0.32 

21 

7.90 

5.13 

8.07 

2.98 

4.96 

4.60 

Oi21 

0.34 

0.33 

26 

8.82 

5.12 

8.39 

3.33 

4.95 

4.78 

OiM 

0.34 

0.34 

May    1 

10.00 

6.11 

8.72 

3.77 

4.94 

4.98 

0.27 

0.34 

0.35 

6 

11.40 

5.11 

9.08 

4.30 

4.94 

5.18 

0.31 

0.35 

0.36 

11 

12.92 

5.11 

9.46 

4.88 

4.94 

5.40 

0.36 

0.35 

0.38 

16 

14.42 

5.11 

9.86 

5.44 

4.95 

5.63 

0.39 

0.35 

0.39 

21 

15.60 

5.12 

10.28 

5.89 

4.95 

5.88 

0.42 

0.35 

0.41 

26 

1611 

5.13 

10.72 

6.08 

4.96 

6.13 

0.43 

0.36 

0.42 

31 

15.80 

5.15 

11.19 

5.97 

4.98 

6.40 

0.42 

0.36 

0.44 

June    5 

14.84 

5.17 

11.70 

5.60 

5.00 

6.69 

0.39 

0.36 

0.46 

10 

13.50 

5.20 

12.25 

5.09 

5.02 

7.00 

0.35 

0.37 

0.48 

15 

12.08 

5.23 

12.83 

4.56 

5.05 

7.33 

0.32 

0.37 

0.50 

20 

10.73 

5.27 

13.46 

4.05 

5.09 

7.69 

0.28 

0.37 

0.52 

25 

9.53 

5.31 

14.11 

3.60 

5.13 

8.06 

0.25 

0.37 

0.55 

30 

8.52 

5.36 

14.80 

3.22 

5.18 

8.45 

Oi23 

0.37 

0.58 

July    5 

7.72 

5.41 

15.52 

2.91 

5.23 

8.86 

0.21 

0.37 

0.60 

10 

7.14 

5.47 

16.29 

2.70 

5.28 

9.31 

0.20 

0.37 

0.63 

15 

6.77 

5.53 

17.08 

2.56 

5.34 

9.77 

0.19 

0.38 

0.66 

20 

6.61 

5.60 

17.91 

2.50 

5.40 

10.23 

0.18 

0.38 

0.69 

25 

6.61 

5.67 

18.76 

2.50 

5.47 

10.72 

0.18 

0.38 

0.72 

30 

6.72 

5.75 

19.63 

2.54 

5.5G 

11.22 

0.18 

0.38 

0.76 

Aug.   4 

6.93 

5.84 

20.48 

2.62 

5.65 

11.71 

0.18 

0.39 

0.79 

9 

7iJ0 

5.94 

21.30 

2.72 

5,74 

12.16 

0.18 

0.39 

0.82 

14 

7.55 

6.04 

22.02 

2.85 

5.84 

12.57 

0.19 

0.40 

0.85 

19 

7.97 

6.15 

22.63 

3.01 

5.95 

12.94 

0.20 

0.40 

0.88 

24 

8.49 

6.27 

23.10 

3.20 

6.06 

13.22 

0.21 

0.41 

0.90 

29 

9.12 

6.40 

23.39 

3.44 

6.18 

13.37 

0.23 

0.41 

0.91 

Sept.   3 

9.88 

6.54 

23.46 

3.73 

6.31 

13.41 

0.25 

0.42 

0.92 

8 

10.80 

6.68 

23.33 

4.08 

6.45 

13.34 

057 

0.43 

0.91    ' 

13 

11.87 

6.84 

22.97 

4.48 

6.61 

13.13 

0.30 

0.44 

0.90 

18 

12.93 

7.01 

22.41 

4.88 

6.78 

12.79 

0.33 

0.46 

0.88 

23 

13.58 

7.19 

21.68 

5.13 

6.95 

12.371 

0.34 

0.48 

0.86 

28 

13.25 

7.38 

20.85 

5.00 

7.13 

11.91 

0.33 

0.50 

0.82 

Oat.     3 

11.91 

7.59 

19.96 

4.50 

7.33 

11.41 

0.30 

0.52 

0.78 

8 

10.23 

7.82 

19.02 

3.86 

7.55 

10.89 

0.26 

0.54 

0.74 

13 

8.81 

8.06 

18.08 

3.32 

7.79 

10.35 

Oi» 

0.56 

0.71 

18 

7.79 

8.32 

17.14 

2.94 

8.04 

9.80 

0.20 

0.56 

0.67 

23 

7.12 

8.60 

16.23 

2.69 

8.31 

9.27 

0.18 

0.60 

0j63 

I 
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HORIZONTAL  PARALLAXES  AND  SEMIDIAMETERS. 

Noon. 

HORIZONTAL  PARALLAXES. 

SEMIDIAMETERS. 

SID.  TIME  OF  SEMIDIAMETER 
PARSING  THE  MERIDIAN. 

1 

1 

9 

? 

3 

9 
£52 

? 

3 

9 

? 

i 

Oct.  28 

las 

8.91 

1^.35 

8.61 

^'77 

0*17 

0*63 

o".59 

:  Nov.   2 

6.40 

9.24 

14.52 

2.42 

8.93 

8.30 

0.16 

0.66 

0.56 

7 

6.22 

9.59 

13.74 

2.35 

9.27 

7.85 

0.16 

0.69 

0.53 

12 

6.13 

9.98 

13.02 

.2.31 

9.65 

7.44 

0.16 

0.72 

0.50 

17 

6.11 

10.42 

12.36 

2.30 

10.06 

7.06 

0.16 

0.75 

0.47 

i            22 

6.14 

10.90 

11.74 

2.32 

10.52 

6.70 

0.17 

0.78 

0.45 

27 

6.24 

11.42 

11.16 

2.36 

11.02 

6.38 

0.17 

0.81 

0.43 

Dec.    2 

6.40 

11.99 

10.62 

2.42 

11.57 

6.07 

0.18 

0.84 

0.41 

7 

6.66 

12.62 

10.12 

2.51 

12i20 

5.78 

0.19 

0.88 

0.39 

12 

7.02 

13.33 

9.65 

2.65 

12.89 

5.51 

0.20 

0.92 

0.37 

17 

7.55 

14.13 

9.21 

2.a5 

13.65 

5.26 

0.21 

0.96 

0.35 

22 

8.32 

15.03 

8.80 

3.14 

14.50 

5.03 

053 

1.01 

0.33 

27 

9.43 

16.03 

8.43 

3.56 

15.47 

4.82 

0.26 

•1.07 

0.32 

32 

10.92 

17.15 

8.09 

4.12 

16.57 

4.63 

0.29 

1.14 

0.31 

Mean 
Noon. 

21 

h 

S 

21 

h 

s 

21 

h 

s 

>  Jan.     1 

1.43 

6'.86 

6'.50 

1&15 

7!60 

1:90 

l"l6 

o"55 

0*13 

11 

1.44 

0.85 

0.50 

15.34 

7.51 

1.91 

1.17 

0.55 

0.13 

21 

1.46 

0.84 

0.51 

15.58 

7.44 

1.92 

1.19 

0.54 

0.13 

31 

1.49 

0.84 

0.51 

15.87 

7.38 

1.93 

1.22 

0.54 

0.13 

Feb.  10 

1.53 

0.83 

0.51 

16.22 

7.34 

1.93 

1.25 

0.53 

0.13 

20 

1.56 

0.83 

0.51 

16.62 

7.32 

1.93 

1.28 

0.53 

0.13 

Mar.    2 

1.61 

0.83 

0.51 

17.07 

7.31 

1.92 

1.32 

0.53 

0.13 

12 

1.66 

0.83 

0.50 

17.57 

7.32 

1.91 

1.36 

0.53 

0.13 

22 

1.70 

0.83 

0.50 

18.12 

7.35 

1.89 

1.40 

0.53 

0.13 

Apnl   1 

1.75 

0.84 

0.50 

18.70 

7.39 

1.87 

1.45 

0.53 

0.13 

11 

1.81 

0.84 

0.50 

19.30 

7.45 

1.86 

1.49 

0.54 

0.13 

21 

1.87 

0.85 

0.49 

19.91 

7.53 

1.84 

1.54 

0.54 

0.13 

May    1 

1.93 

0.86 

0.49 

20.50 

7.62 

1.82 

1.59 

0.55 

0.13 

11 

1.98 

0.88 

0.48 

21.04 

7.73 

1.81 

1.63 

0.55 

0.13 

21 

2.02 

0.89 

0.48 

21.51 

7.85 

1.79 

1.66 

0.56 

0.13 

31 

2.05 

0.90 

0.47 

21.88 

7.98 

1.78 

1.69 

0.57 

0.13 

June  10 

2.08 

0.92 

0.47 

22.11 

8.12 

1.77 

1.71 

0.58 

'    0.12 

20 

2.09 

0.93 

0.47 

22.20 

8.26 

1.76 

1.71 

0.59 

0.12 

30 

2.08 

0.95 

0.46 

22.14 

8.40 

1.75 

1.70 

0.60 

.    0.12 

Julj  10 

2.06 

0.97 

0.46 

21.93 

8.54 

1.74 

1.69 

0.61 

0.12 

20 

2.03 

0.98 

0.46 

21.58 

8.67 

1.74 

1.67 

0.62 

0.12 

30 

1.99 

1.00 

0.46 

21.13 

8.79 

1.73 

1.64 

0.63 

0.12 

Aug.    9 

1.94 

1.01 

0.46 

20.61 

8.89 

1.73 

1.59 

0.64 

0.12 

19 

1.89 

1.02 

0.46 

20.04 

8.97 

1.73 

1.54 

0.64 

0.12 

29 

1.83 

1.02 

0.46 

19.46 

9.02 

1.74 

1.50 

0.65 

0.12 

Sept.   8 

1.78 

1.02 

0.46 

18.87 

9.04 

1.74 

1.46 

0.65 

0.12 

18 

1.72 

1.02 

0.46 

18.31 

9.03 

1.75 

1.41 

0.65 

0.12 

28 

1.67 

1.02 

0.46 

17.79 

8.99 

1.77 

1.37 

0.65 

0.12 

Oct.     8 

1.62 

1.01 

0.47 

17.30 

8.92 

1.78 

1.34 

0.64 

0.12 

18 

1.59 

1.00 

0.47 

16.86 

8.82 

1.79 

1.30 

0.64 

0.13 

28 

1.55 

0.99 

0.47 

16.48 

8.70 

1.81 

157 

0.63 

0.13 

Nov.   7 

1.52 

0.97 

0.48 

16.14 

8.57 

1.83 

1.25 

0.62 

0.13 

17 

1.49 

0.95 

0.48 

15.87 

8.43 

1.84 

1.23 

0.61 

0.13 

27 

1.47 

0.94 

0.49 

15.64 

8.29 

1.86 

1.21 

0.60 

0.13 

Dec.    7 

1.45 

0.92 

0.49 

15.46 

8.15 

1.87 

1.19 

0.59 

0.13 

17 

1.44 

0.91 

0.50 

15.35 

8.01 

1.89 

1.18 

0.58 

0.13 

27 

1.44 

0.89 

0.50 

15.28 

7.88 

1.90 

1.18 

0.57 

0.13 

37 

1.43 

0.88 

0.50 

15^36 

7.76 

1.90 

1.17 

0.56 

0.13 

I 

iorixontal  P 

araUax  of  N 

eptnne,  <y^30,  Jan.  1  to 

Feb.  S;  J 

Dly  19  to  Se 

pt.S9|  aftei 

rDec.9. 

II 

M 

"         0".29,  Feb.  3  tc 

i  Jnlj  1& 

11 

1 

"         0".3],Sept.83 

to  Deo.  8. 

388       SUN'S  COORDINATES,  1S77. 


Date. 
1877. 

KBCTANGULAK  EQUATORIAL. 

POLAR  ECLIPTIC.        ' 

X. 

X'. 

Y. 

Y'. 
8990 

Z. 

Z'. 

Trae  Longitude. 

V 

Latitude. 

1 

Yect-:^.' 

t 

Jan.  1.0 

+.1956839 

6591 

—.8838788 

—.3835410 

5072 

281  28  49;3 

n 

44.0 

+0:27 

26317 

1.5 

.2042459 

2207 

.8822507 

2712 

.3828348!  8012 

281  59  23.8 

18.4 

0J82 

26335 

2.0 

.2127922 

7666 

.8805541 

5749 

.3820991 

0657 

282  29  58.3 

52.8 

U.16 

26369 

2.5 

.2213224 

2964 

.8787892 

8102 

.3813338 

3006 

283  0  32.8 

27.2 

0.10 

26390 

3.0 

.2298358 

8094 

.8769563 

9776 

.3805388 

,5058 

283  31  7.3 

1.6 

+0.04 

26428 

3.5 

.2383316 

3048 

.8750553 

0769 

.3797142 

6814 

284  1  41.8 

36.0 

—0.02 

26473; 

4.0 

.2468090 

7818 

.8730864 

1083 

.3788601 

8275 

284  32  16.4 

10.5 

0.08 

26525 

4.5 

.2552676 

2400 

.8710496 

0718 

.3779765 

9441 

285  2  51.0 

45.0 

0.14 

26582' 

5.0 

.2637068 

6788 

.8689449 

9674 

.3770636 

0314 

285  33  25.6 

19.5 

0.21 

26645, 

5.5 

.2721259 

0975 

.8667726 

7954 

.3761213 

0893 

286  3  60.2 

54.0 

0.27 

26715! 

6.0 

.2805242 

4955 

.8645329 

5560 

.3751498 

1181 

286  34  34.9 

28.6 

0.33 

267921 

6.5 

.2889011 

8720 

.8622259 

2493 

.3741491 

1176 

287  5  9.6 

3.2 

0.39 

26874 

7.0 

.2972559 

2265 

.8598517 

8754 

.3731192 

0879 

287  35  44.3 

37.8 

0.44 

26961 

7.5 

.3055880 

5582 

.8574105 

4345 

.3720601 

0290 

288  6  19.0 

12.4 

0.49 

27054 

8.0 

.3138968 

8667 

.8549024 

9268 

.3709719 

9411 

288  36  53.8 

47.1 

0.53 

27153 

8.5 

.3221815 

1510 

.8523276 

3523 

.3698548 

8242 

289  7  28.5 

21.7 

0.57 

27257 

9.0 

.3304413 

4105 

.8496861 

7111 

.3687088 

6785 

289  37  63.2 

56.3 

0.60 

27867 

9.5 

.2386757 

6446 

.8469782 

:0036 

.3675339 

5038 

290  8  37.9 

30.9 

0.62 

27479 

10.0 

.3468840 

8526 

.8442042 

2300 

.3663303 

3005 

290  39  12.6 

5.5 

0.64 

275971 

10.5 

.3550654 

0337 

.8413642 

3903 

.3650980 

0664 

291  9  47.2 

40.1 

0.64 

27720 

11.0 

.3632194 

1874 

.8384584 

4849 

.3638371 

8078 

291  40  2\M 

14.6 

0.64 

27847 

115 

.3713452 

3129 

.8354871 

5140 

.3625477 

5187 

292  10  56.3 

49.0 

0.63 

27979 

12.0 

.3794422 

4096 

.8324504 

4777 

.3612300 

2013 

292  41  30.8 

23.4 

0.62 

28115 

12.5 

.3875098 

4769 

.8293487 

3763 

.3598840 

8556 

293  11  65.1 

57.6 

0.60 

28255 

13.0 

.3955473 

5141 

.8261822 

2102 

.3585099 

4818 

293  42  39.4 

31.8 

0.57 

28399 

13.5 

.4035539 

5204 

.8229512 

9796 

.3571077 

0799 

294  13  13.6 

5.9 

0.54 

28547 

14.0 

.4115290 

4953 

.8196558 

6846 

,3556775 

6500 

294  43  47.6 

39.8 

0.50 

28700 

14.5 

.4194717 

4377 

.8162965 

3257 

.3542195 

1923 

295  14  21.4 

13.5 

0.45 

28856 

15.0 

.4273816 

3474 

.81287.^4 

9030 

.3527338 

7069 

295  44  55.1 

47.2 

0.39 

29016 

15.5 

.4352580 

2236 

.8093869 

4169 

.3512206 

1940 

296  15  28.7 

20.7 

0.33 

29180 

16.0 

.4431004 

0658 

.8058372 

8676 

.341)6800 

6537 

296  45  62.2 

54.1 

0.27 

29349 

16.5 

.4509082 

8734 

.8022247 

2555 

.3481122 

0862 

297  16  35.5 

27.3 

0.21 

29521 

17.0 

.4586807 

6457 

.7985496 

5808 

.3465173 

4916 

297  47  8.6 

0.3 

0.14 

29697 

17.5 

.4664170 

3818 

.7948123 

8439 

.3448953 

8699 

298  17  41.5 

33.1 

0.08 

29878! 

18.0 

.4741167 

0813 

.7910131 

0451 

.3432464 

2214 

298  48  14.1 

5.6 

—0.01 

30063' 

18.5 

.4817792 

7436 

.7871524 

1848 

.3415708 

5461 

299  18  46.5 

37.9 

+0.06 

30253 

19.0 

.4894039 

3681 

.7832306 

2634 

.3398687 

8444 

299  49  18.7 

10.0 

0.12 

30447, 

19.5 

.4969901 

9541 

.7792481 

2813 

.3381402 

1162 

300  19  50.7 

41.9 

0.18 

30645! 

20.0 

.5045373 

5012 

.7752051 

2388 

.3363855 

3619 

300  50  22.3 

13.5 

0.24 

30848: 

1    20.5 

.5120450 

0087 

.771 1020 

1361 

.3346048 

5815 

301  20  53.6 

44.8 

0.30 

31056 

21.0 

.5195125 

4761 

.7669393 

9738 

.3327982 

7753 

301  51  24.7 

15.8 

0.35 

31269 

21.5 

.5269394 

9028 

.7627173 

7522 

.3309659 

9434 

302  21  55.7 

46.6 

0.39 

314871 

22.0 

.5343251 

2884 

.7584363 

4717 

.3291081 

0860 

302  52  26.4 

17.2 

0.43 

31710 : 

22.5 

.5416690 

6321 

.7540967 

1325 

.3272248 

2030 

303  22  56.7 

47.4 

0.4^ 

31939 

23.0 

.5489706 

9336 

.7496989 

7351 

.3253163 

2949 

303  53  26.8 

17.4 

0.^ 

32174 

23.5 

.5562295 

1924 

.7452433 

2800 

.3233828 

3618 

304  23  56.6 

47.1 

0.50 

32414 

24.0 

.5634450 

4078 

.7407303 

7675 

.3214244 

4038 

304  54  26.0 

16.5 

0.51 

32660^ 

24.5 

.5706167 

5794 

.7361602 

1978 

.3194413 

4211 

305  24  55.2 

45.5 

0.51 

32913 

25.0 

.5777440 

7066 

.7315333 

5713 

.3174335 

4137 

305  55  24.2 

14.4 

0.51 

33171 

26.5 

.5848265 

7890 

7268501 

8886 

.3154014 

3820 

306  25  52.8 

43.0 

0.50 

33435 

26.0 

.5918636 

8261 

.7221110 

1500 

.3133451 

3261 

306  56  21.1 

11.3 

0.48 

33706 

26.5 

.5988549 

8173 

.7173164 

3558 

.3112647 

2461 

307  26  49.2 

39.3 

0.45 

33983 

27.0 

.6058000 

7624 

.7124665 

5063 

.3091604 

1422 

307  57  17.1 

7.0 

0.41 

34267! 

27.5 

.6126983 

6606 

.7075618 

6021 

.3070323 

0145 

308  27  44.7 

34.4 

0.37 

34557' 

28.0 

6195493 

5116 

.7026027 

6435 

.3048807 

8633 

308  58  11.9 

1.6 

0.33 

34853 

28.5 

.6263526 

3149 

.6975895 

6307 

.3027056 

6886 

309  28  38.9 

28.5 

0.28 

35156! 

29.0 

.6331077 

0700 

.6925226 

5642 

.3005073 

4907 

309  58  65.7 

55.2 

Oi22 

35464 

29.5 

.6098141 

7763 

.6874024 

4445 

.2982858 

2696 

310  29  32.2 

21.7 

0.17 

35779 

30.0 

.6464714 

4336 

.6822292 

2718 

.2960414 

0257 

310  59  58.4 

47S 

0.10 

36101 

30.5 

.6530790 

0412 

.6770035 

0465 

2937741 

7588 

311  30  24.4 

13.8 

+0.04 

36429 

31.0 

.6596364 

5986 

.6717256 

7690 

.2914842 

4693 

312  0  50.2 

39.5 

—0.02 

36763 

31.5 

+.6661431 

1053 

—.6663960 

4399 

—.2891718 

1573 

312  31  15.7 

4.9 

—0.08 

37103 

NOTB. — The  accented  letters  correspond  to  the  mean  equinox  and  equator  of  Jan.  0^.0. 
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• 

Date. 
1877. 

RECTANGULAR  EQTTATORTATi. 

POLAR  ECLIPTIC. 

X. 

X'. 
5610 

T. 

a594 

Z. 

8231 

True  Lonptade. 

V 

Latitude. 

— o!i4 

L<«.Rad. 
Veot.«=p. 

Feb.  1.0 

+.6725987 

—.6610150 

—.2868371 

O    /      II 

313  1  40.9 

26'.0 

9.99 

37450 

1.5 

.6790028 

:9651 

.6555830 

6278 

JSi844803 

4667 

313  31  65.9 

54.9 

0.21 

37802 

2.0 

.6853550 

3174 

.6501004 

1456 

.2821016 

0885 

314  2  30.7 

19.6 

0J37 

38160 

2.5 

.6916548 

6172 

.6445675 

6132 

.2797011 

6884 

314  32  55.3 

44.1 

0.33 

38524 

3.0 

.6979016 

8641 

.6389847 

:0309 

.2772789 

2667 

315  3  19.6 

8.4 

0.38 

38893 

3.5 

.7040948 

0574 

.6333525 

3991 

.2748353 

8235 

315  33  43.7 

32.5 

0.43 

39267 

4.0 

.7102341 

1968 

.6276712 

7182 

.2723702 

3589 

316  3  67.6 

56.3 

0.48 

39646 

4.5 

.7163189 

2817 

.6219413 

9ooo 

.2698841 

8732 

316  34  31.2 

19.8 

0.52 

40031 

5.0 

.7223488 

3117 

.6161633 

2113 

.2673769 

3665 

317  4  54.6 

43.1 

0.56 

40420 

5.5 

.7283233 

2863 

.6103375 

3859 

.2648491 

8391 

317  35  17.7 

6.1 

0.59 

40813 

6.0 

.7342420 

2051 

.6044643 

5131 

.2623006 

2911 

318  5  40.6 

28.9 

0.61 

41211 

6.5 

.7401043 

0675 

.5985442 

5935 

.2597318 

7228 

318  35  63.3 

51.5 

0.62 

41613 

7.0 

.7459098 

8732 

.5925777 

6275 

i2571428 

1343 

319  6  25.7 

13.9 

0.62 

42019 

7.5 

.7516580 

6215 

.5865653 

6155 

.2545338 

5257 

319  36  47.8 

36.0 

0.61 

42429 

8.0 

.7573484 

3121 

.58050r3 

5579 

.2519049 

8973 

320  6  69.7 

57.8 

0.59 

42842 

8.5 

.7629805 

9443 

.5744043 

4554 

.2492565 

2494 

320  37  31.3 

19.3 

0.57 

43259 

9.0 

.7685539 

5179 

.5682569 

3085 

.2465888 

5822 

321  7  52.5 

40.5 

0.55 

43679 

9.5 

.7740680 

0322 

.5620654 

1175 

.2439020 

8959 

321  38  13.4 

1.3 

0.51 

44102 

10.0 

.7795225 

4869 

.5558302 

8827 

.2411962 

1906 

322  8  34.1 

21.9 

0.47 

44527 

10.5 

.7849169 

8815 

.5495520 

6049 

.2384717 

4666 

322  38  54.5 

42J2 

0.43 

44956 

11.0 

.7902508 

2156 

.5432313 

2846 

.2357287 

7241 

323  9  14.5 

2.1 

0.38 

45388 

11.5 

.7955236 

4886 

.5368685 

9223 

.2329675 

9634 

323  39  34.1 

21.6 

0.32 

45823 

12.0 

.8007350 

7002 

.5304643 

5185 

.2301882 

1846 

324  9  53.4 

40.9 

0ii6 

46260 

12.5 

.8058848 

8502 

.5240191 

0737 

.2273911 

3880 

324  39  72.4 

59.8 

OiSO 

46690 

13.0 

.8109724 

9381 

.5175335 

5885 

.2245764 

5738 

325  10  31.1 

18.4 

0.13 

47141 

13.5 

.8159975 

9634 

.5110080 

0634 

.2217444 

7423 

325  40  49.3 

36.6 

—0.07 

47586 

14.0 

.8209596 

9258 

.5044431 

4989 

.2188953 

8937 

326  10  67.2 

54.5 

0.00 

48033 

14.5 

.8258583 

8247 

.4978395 

8957 

.2160294 

0283 

326  41  24.7 

11.9 

+0.07 

48482 

15.0 

.8306931 

6598 

.4911976 

2542 

.2131468 

1462 

327  11  41.7 

28.0 

0.14 

48933 

15.5 

.8354638 

4308 

.4845181 

5751 

.2102479 

2478 

327  41  585 

45.2 

0J2\ 

49387 

16.0 

.8401700 

1373 

.4778016 

8590 

.2073329 

3333 

328  12  14.3 

1.2 

0S27 

49843 

16.5 

.8448116 

7792 

.4710485 

1063 

.2044022 

4031 

328  42  30.0 

16.8 

0.33 

50303 

17.0 

.8493882 

3561 

.4642595 

3177 

.2014560 

4574 

329  12  45.4 

32.0 

0.38 

50766 

17.5 

.8538993 

8675 

.4574350 

4936 

.1984945 

4964 

329  42  60.1 

46.8 

0.43 

51231 

18.0 

.8583448 

3133 

.4605757 

6347 

.1955178 

5202 

330  13  14.4 

1.1 

0.48 

51698 

18.5 

.8627244 

6932 

.4436821 

7415 

.1925263 

5292 

330  43  28.3 

14.9 

0.51 

52169 

19.0 

.8670378 

0070 

.4367547 

8145 

.1895202 

5236 

331  13  41.7 

28.3 

0.54 

52643 

19.5 

.8712846 

2541 

.4297943 

8545 

.1864998 

5037 

331  43  54.6 

41.1 

0.56 

53121 

20.0 

8754646 

4345 

.4228014 

8620 

.1834653 

4697 

332  13  67.1 

535 

0.58 

53602 

20.5 

.8795775 

5477 

4157766 

8376 

.1804170 

4219 

332  44  19.0 

5.4 

0.58 

54085 

21.0 

.  .8836230 

5936 

.4087205 

7818 

.1773551 

3608 

333  14  30.4 

16.7 

0.58 

54572 

21.5 

.8876010 

5720 

.4016336 

6953 

.1742799 

2856 

333  44  41.3 

27.6 

0.57 

55063 

22.0 

.8915112 

4826 

.3945164 

5784 

.1711915 

1979 

334  14  51.8 

38.0 

0.55 

55558 

22.5 

^5.3534 

3252 

.3873694 

4318 

.1680903 

0972 

334  44  61.8 

48.0 

0.53 

56056 

23.0 

.8991273 

0995 

.3801931 

2558 

.1649764 

9838 

335  14  71.3 

57.4 

0.50 

56559 

23.5 

.9028328 

8054 

.3729881 

:0512 

.1618501 

8580 

335  45  20.3 

6.3 

046 

57066 

24.0 

.9064696 

4426 

.3657550 

8184 

.1587117 

7201 

336  15  28.7 

14.7 

0.42 

57577 

24.5 

.9100376 

0110 

.3584945 

5583 

.1555614 

5703 

336  45  36.8 

22.7 

0.37 

58093 

25.0 

.9135365 

5103 

.3512069 

2710 

.1523994 

4088 

337  15  44.3 

30.2 

0.32 

58613 

25.5 

.9169662 

9404 

.3438928 

9573 

.1492259 

2358 

337  45  51.4 

37.2 

0.26 

59137 

26.0 

.9203264 

3011 

.3365523 

6176 

.1460411 

0515 

338  15  58.0 

43.7 

0.20 

59665 

26.5 

.9236168 

5919 

.3291874 

2525 

.1428453 

8562 

338  45  64.1 

49.8 

0.14 

60196 

27.0" 

.9268374 

8130 

.3217971 

8625 

.1396387 

6501 

339  15  69.9 

55.5 

0.08 

64734 

27.5 

.9299881 

9641 

.3143825 

4482 

.1364216 

4335 

339  46  15.2 

0.8 

+0.01 

61276 

28.0 

.9330685 

0450 

.3069441 

:0101 

.1331942 

2066 

340  16  20.0 

5.5 

—0.05 

61822 

28.5 

.9360783 

0553 

.2994826 

5489 

.1299567 

9696 

340  46  24.3 

9.8 

0.11 

62372 

Mar.  1.0 

.9390173 

:9948 

.2919984 

:0650 

.1267094 

7239 

341  16  28.2 

13.6 

0.17 

62925 

1.5 

.9418855 

8635 

.2844921 

5590 

.1234525 

4665 

241  46  31.7 

17.0 

0.23 

63483 

2.0 

.9446825 

6610 

.2769642 

:0314 

.1201861 

2006 

342  16  34.7 

19.9 

0.29 

64045 

2.5 

.9474083 

3873 

.2694151 

4826 

.1169106 

9256 

342  46  37.3 

22.5 

0.34 

64611 

3.0 

+.9500626 

0421 

—.2618454  9131 

—.1136261 

6416 

343  16  39.6 

24.7 

—0.39 

65180 

NOTB. — :  denotoe  a  obaoge  in  the  preceding  figure. 
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Date. 
18T7. 

1 

nenTJi 

LlETOUT.AK  BQUAI 

COBIAL. 

POLAR  BCLIPTIO. 

• 

X. 

X'. 

Y. 

Y'. 

Z. 

Z'. 

TraeLongitade. 

V 

Latitade. 

Log.Bad. 
Yeot-^. 

1 

Mar.  3.5 

+.9526453 

6253 

—.2542556 

•3236 

-.1103329 

3489 

34°3  46  4l'!4 

2d;5 

—0.43 

9.99 

65?^3 

4.0 

.9551562 

1367 

.2466463 

7145 

.1070311 

0476 

344  16  42.8 

27.8 

0.47 

66329 

4.5 

.9575952 

5762 

.2390180 

0865 

.1037211 

7381 

344  46  43.8 

28.8 

0.50 

66909 

5.0 

.9599620 

9436 

.2313713 

4400 

.1004031 

4208 

345  16  44.5 

29.4 

0.52 

67492 

5.5 

.9622564 

2385 

5237069 

7759 

.0970773 

0954 

345  46  44.7 

29.6 

0.54 

68077 

6.0 

.9644782 

4609 

.2160253 

0945 

.0937440 

7626 

346  16  44.5 

29.3 

0.55 

68664 

6.5 

.9666273 

6105 

.2083272 

3967 

.0904035 

4226 

346  46  43.9 

28.6 

0.55 

69255 

7.0 

.9687033 

6871 

.2006131 

6828 

.0870560 

0766 

347  16  42.8 

27.5 

0..54 

69848 

7.5 

.9707062 

6905 

.1928835 

9535 

.0837013 

7219 

347  46  41.3 

26.0 

0.52 

70443 

8.0 

.9726358 

6207 

.1851389 

2091 

.0803412 

3619 

348  16  39.4 

24.0 

0.49 

71039 > 

8.5 

.9744919 

4774 

.1773800 

4504 

.0769743 

9955 

348  46  37.1 

21.7 

0.46 

71637 

9.0 

.9762744 

2605 

.1696072 

6778 

.0736013 

6230 

349  16  34.5 

19.0 

0.42 

72237 

9.5 

.9779832 

9699 

.1618212 

8920 

.0702224 

2446 

349  46  31.3 

15.8 

0.37 

72837 

10.0 

.9796182 

6055 

.1540226 

0936 

.0668380 

8607 

350  16  27.7 

12.2 

0.32 

73438 

10.5 

.9811792 

1671 

.1462122 

2836 

.0634484 

4716 

360  46  23.8 

8.2 

057 

74041 

11. 0 

.9826660 

6545 

.1383906 

4620 

.0600539 

0776 

351  16  19.5 

3.8 

0.21 

74644 

11.5 

.9840785 

0676 

.1305584 

6300 

.0566548 

6790 

351  45  74.6 

58.8 

0.15 

75248 

12.0 

.9854166 

4063 

.1227162 

7880 

.0532513 

2760 

352  15  69.3 

53.4 

0.09 

75«>2 

13.5 

.9866803 

6706 

.1148645 

9365 

.0498438 

8690 

352  45  63.6 

47.6 

—0.02 

76457 

13.0 

.9878694 

8604 

.1070040 

0762 

.0464325 

4582 

353  15  57.3 

41.3 

+0.05 

77062 

13.5 

.9889839 

9755 

.0991353 

2077 

.0430177 

0439 

353  45  50.5 

34.5 

0.12 

77666 

14.0 

.9900236 

0159 

.0912590 

3315 

.0395995 

6262 

354  15  43.3 

275 

019 

78271 

14.5 

.9909885 

9814 

.0833758 

4485 

.0361784 

2056 

354  45  35.6 

19.5 

056 

78876 

15.0 

.9918786 

8722 

.075486-1 

5592 

.0327545 

7822 

355  15  27.4 

11.2 

0.32 

79480 

15.5 

.9926939 

6881 

.0675914 

6644 

.0293282 

3564 

355  45  18.6 

2.4 

0.38 

80084| 

16.0 

.9934344 

4293 

.0596^14 

7645 

.0258999 

9286 

356  14  69.3 

53.0 

0.44 

80688 

16.5 

.9941000 

0955 

.0517871 

8604 

.0224697 

4989 

356  44  59.5 

43.2 

0.49 

81292 

17.0 

.9946907 

6869 

.0438790 

9524 

.0190378 

0674 

357  14  49.2 

32.8 

0.54 

81896 

17.5 

.9952066 

2034 

.0359678 

:0413 

.0156046 

6347 

357  44  38.3 

21.9 

0.58 

82500 

18.0 

.9956476 

6451 

.0280540 

1276 

.0121704 

2010 

358  14  26.8 

10.4 

0.62 

83104 

18.5 

.9960138 

0120 

.0201385 

2122 

.0087355 

7666 

358  43  74.8 

58.3 

0.64 

83708 

19.0 

.9963052 

3041 

.0122218 

2956 

.0053000 

3315 

359  13  62.2 

45.6 

0.66 

84312 

19.5 

.9965219 

5215 

—.0043045 

3784 

—.0018644 

8964 

359  43  49.0 

32.4 

0.67 

84916 

20.0 

.9966639 

6642 

+.0036129 

5389 

+.0015713 

5389 

0  13  35.3 

18.6 

0.68 

85521 

30.5 

.9967313 

7323 

.0115297 

4556 

.0050066 

19737 

0  43  21.0 

4.3 

0.67 

86126 

21.0 

.9967242 

7259 

.0194453 

3711 

.0084414 

4081 

1  12  66.2 

49.4 

0.66 

86732 

21.5 

.9966427 

6451 

.0273590 

2847 

.0118753 

8415 

1  42  50.7 

33.9 

0.63 

87339, 

22.0 

.9964868 

4899 

.0352703 

1959 

.0153081 

2739 

2  12  34.7 

17.8 

0.60 

87946. 

22.5 

.9962567 

2615 

.0431785 

1040 

.0187395 

7058 

2  42  18.1 

1.1 

0.57 

88554 

23.0 

.9959525 

9571 

.0510830 

0085 

.0221694 

1343 

3  11  60.7 

43.8 

0.53 

89164 

23.5 

.9955742 

5795 

.0589833 

9087 

.0255974 

5618 

3  41  42.9 

25.9 

0.48 

89775 

24.0 

.9951219 

1279 

.0668789 

8043 

'  .0290234 

:9874 

4  11  24.5 

7.4 

0.43 

90387' 

24.5 

.9945957 

6024 

.0747694 

6947 

.0324471 

4106 

4  40  65.5 

48.4 

0.38 

91000 

25.0 

.9939957 

:0032 

.0826541 

5794 

.0358684 

8315 

5  10  46.0 

28.8 

0.32 

91614 

25.5 

.9933220 

3302 

.0905324 

4577 

.0392868 

2494 

5  40  26.0 

8.7 

056 

92229 

26.0 

.9925747 

5837 

.0984038 

3291 

.0427021 

6643 

6  9  65.4 

48.0 

0.20 

92846 

26.5 

.9917540 

7637 

.1062677 

1929 

.0461141 

0759 

6  39  44.2 

26.8 

0.14 

93465 

27.0 

.9908600 

8705 

.1141235 

0487 

.0495227 

4841 

7  9  22.3 

5.0 

+0.07 

940851 

27.5 

.9898927 

9039 

.1219707 

8959 

.0529275 

8885 

7  38  60.1 

42.6 

0.00 

94707 

28.0 

.9888523 

8643 

.1298088 

7340 

.0563284 

2890 

8  8  37.3 

19.7 

—0.06 

95330 

28.5 

.9877390 

7518 

.1376374 

5625 

.0597252 

6854 

8  37  73.9 

56.3 

0.12 

95955 

29.0 

.9865528 

5664 

.1454558 

3809 

.0631176 

0774 

9  7  50.0 

324 

0.17 

96583 

29.5 

.9852939 

3083 

.1532635 

1886 

.0665053 

4647 

9  37  25.7 

8.0 

0.23 

97212* 

30.0 

.9839625 

9776 

.1610598 

:9849 

.0698881 

8471 

10  6  60.8 

43.0 

0.28 

97842; 

30.5 

.9825584 

5743 

.1688443 

7694 

.0732658 

2244 

10  36  35.4 

17.6 

0.32 

98474 

31.0 

.9810818 

0985 

.1766166 

5418 

.0766383 

5965 

11  5  69.5 

51.6 

0.36 

99107 

31.5 

.9795329 

5.504 

.1843761 

3013 

.0800052 

:9631 

11  35  43.2 

25.2 

0.39 

99741 

Apr.  1.0 

.9779120 

9303 

.1921222 

0474 

.0833664 

3238 

12  4  76.4 

58.4 

0.41 

♦00376, 

1.5 

.9762191 

2382 

.1998544 

7796 

.0867216 

6786 

12  34  49.1 

31.1 

0.42 

01013' 

2.0 

.9744542 

4741 

.2075722 

4975 

.0900706 

0273 

13  4  21.4 

3.4 

0.43 

01651 

2.5 

+.9726175 

6382 

+.2152750 

2003 

+.0934130 

3693 

13  33  53.3 

35.2 

—0.43 

02988, 

♦  The  flnt  flgurea  of  this  and  the  following  logarithms  aio  0.00. 
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Date. 

t«yy. 

BECTANGULAK  EQUATORIAL. 

POLAB  ECUPXIC. 

X. 

X'. 

Y. 

Y'. 

Z. 

>'• 

Trae  Longitude. 

V 

Latitude. 

Log.  Bad. 
Yeot.— p. 

Apr.  3.0 

+.9707091 

7306 

+.2229622 

8876 

+.0%7487 

7047. 

O    /      // 

14  3  24.7 

d:5 

— 0!42 

0.00 

02926 

3.5 

.9687290 

7513 

.2306333 

5587 

.1000775 

0331 

14  32  55.6 

37.4 

0.41 

03565 

4.0 

.9666773 

7004 

.2382878 

2133 

.1033991 

3544 

15  2  26.1 

7.8 

0.39 

04203 

4.5 

.9645542 

5781 

.2459251 

8506 

.1067132 

6681 

15  31  56.2 

37.8 

0.36 

04841 

5.0 

.9623600 

3847 

i2535445 

4701 

.1100197 

:9743 

16  1  25.9 

7.4 

0.32 

05479 

5.5 

.9600948 

1203 

.2611455 

0712 

.1133183 

2725 

16  30  55.1 

36.5 

0.28 

06116 

6.0 

.9577587 

7851 

.2687276 

6534 

.1166089 

5628 

17  0  23.8 

5.2 

0.23 

06752 

6.5 

.9553519 

3791 

.2762902 

2160 

.1198910 

8445 

17  29  52.1 

33.5 

0.17 

07387 

7.0 

.9528747 

9028 

.2838328 

7587 

.1231643 

1175 

17  59  20.0 

1.4 

0.11 

08021 

7.5 

.9503272 

a56i 

.2913548 

2808 

.1264288 

3816 

18  28  47.5 

28.8 

—0.05 

08655 

8.0 

.9477095 

7393 

.2988556 

7817 

.1296840 

6365 

18  67  74.5 

55.7 

+0.01 

09287 

8.5 

.9450217 

0523 

.3063347 

2609 

.1329298 

8819 

19  27  41.0 

22.2 

0.07 

09916 

9.0 

.9422641 

2956 

.3137915 

7178 

.1361659 

1177 

19  56  67.1 

48.2 

0.14 

10543 

9.5 

.9394370 

4693 

.3212255 

1519 

.1393921 

343() 

20  26  32.8 

13.8 

0.21 

11170 

10.0 

.9365405 

5737 

.3286360 

5626 

.1426081 

5593 

20  55  58.0 

38.9 

0.28 

11795 

10.5 

.9335748 

6088 

.3360224 

:9491 

.1458136 

7645 

21  25  22.7 

3.6 

0.35 

12417 

11.0 

.9305402 

5751 

.  .3433842 

3110 

.1490084 

:9590 

21  54  47.0 

27.8 

0.42 

13036 

11.5 

.9274370 

4727 

.3507209 

6478 

.1521923 

1426 

22  23  70.8 

51.6 

0^8 

13653 

12.0 

.9242655 

3021 

.3580317 

:9588 

.1553650 

3150 

22  53  34.1 

14.8 

0.54 

14267 

12.5 

.9210259 

0633 

.3653162 

2434 

.1585262 

4759 

23  22  56.9 

37.6 

0.59 

14878 

13.0 

.9177185 

7568 

.3725736 

5010 

.1616757 

6251 

23  51  79.2 

59.8 

0.64 

15486 

13.5 

.9143436 

3828 

.3798035 

7311 

.1648132 

7623 

24  21  41.0 

21.6 

0.68 

16092 

14.0 

.9109014 

9415 

.3870055 

:9333 

.1679385 

8873 

24  50  62.3 

42.8 

0.71 

16695 

14.5 

.9023923 

4332 

.3941790 

1070 

.1710514 

:9999 

25  20  23.0 

3.5 

0.74 

17295 

15.0 

.9038166 

8584 

.^013234 

2516 

.1741516 

0999 

25  49  43.2 

23.7 

0.76 

17893 

15.5 

.9001747 

2173 

.4084382 

3666 

.1772390 

1870 

26  18  63.0 

43.4 

0.77 

18487 

16.0 

.8964668 

5104 

.4155229 

4515 

.1803134 

2612 

26  48  22.3 

2.5 

0.78 

19078 

16.5 

.8926932 

7377 

.4225769 

5057 

.1833744 

3219 

27  17  41.0 

21.1 

0.78 

19667 

17.0 

.8888543 

8997 

.4295997 

5287 

.1864218 

3691 

27  46  59.1 

39.2 

0.77 

20254 

17.5 

.8849505 

9968 

.4365908 

5200 

.1894554 

4024 

28  15  76.7 

56.8 

0.75 

20838 

18.0 

.8809821 

:0293 

.4435498 

4792 

.1924750 

4218 

28  45  33.8 

23.8 

0.73 

21418 

18.5 

.8769495 

9976 

.4504761 

4057 

.1954803 

4268 

29  14  50.3 

30.2 

0.70 

21998 

19.0 

.8728531 

9021 

.4573691 

2989 

.1984712 

4175 

29  43  66.3 

46.1 

0.66 

22575 

19.5 

.8686933 

7431 

.4642284 

1584 

.2014474 

3935 

30  13  21.8 

1.5 

0.62 

23149 

ao.o 

.8644704 

5211 

.4710536 

:9839 

.2044088 

3547 

30  42  36.6 

16.3 

0.57 

23721 

20.5 

.8601849 

2365 

.4778443 

7748 

.2073552 

3009 

31  11  50.9 

30.5 

0.52 

24292 

21.0 

.8558371 

8896 

.4845999 

5307 

.2102863 

2318 

31  40  64.7 

44.2 

0.46 

24861 

21.5 

.8514274 

4808 

.4913200 

2510 

.2132020 

1473 

32  9  77.9 

57.4 

^  0.40 

25428 

22.0 

.8469561 

:0104 

.4980042 

:9355 

.2161021 

0472 

32  39  30.6 

10.0 

0.34 

25994 

22.5 

.8424237 

4789 

.5046520 

5835 

.2189865 

9314 

33  8  42.8 

22.2 

Oi^ 

26559 

23.0 

.8378304 

8865 

.5112630 

1948 

.2218549 

7996 

33  37  54.5 

33.8 

Oi^l 

27122 

23.5 

.8331765 

2335 

.5178368 

7689 

.2247071 

6516 

34  6  65.6 

44.8 

0.14 

27684 

24.0 

.8284625 

5204 

.6243729 

3053 

.2275429 

4873 

34  35  76.2 

56.3 

0.08 

28245 

24.5 

.8236888 

7476 

.5308709 

8036 

.2303623 

3065 

35  5  26.4 

5.4 

+0.02 

28805 

25.0 

.8188557 

9154 

.5373305 

2635 

.2331650 

1090 

35  34  36.1 

15.0 

—0.04 

29363 

25.5 

.8139636 

t0242 

.5437512 

6845 

.2359508 

8946 

36  3  45.2 

24.1 

0.09 

29921 

26.0 

.8090129 

0745 

.5501326 

0663 

5387196 

6633 

36  32  53.8 

32.6 

0.14 

30478 

26.5 

.8040041 

0666 

.5564742  4082 

.2414712 

4147 

37  1  62.0 

40.8 

0.18 

31034 

27.0 

.7989374 

:0008 

.5627757 

7101 

.2442054 

1488 

37  30  69.8 

48.5 

0.22 

31589 

27.5 

.7938133 

8776 

.5690366 

:9713 

.2469221 

8654 

37  59  77.1 

55.8 

0.25 

32143 

^.0 

.7886321 

6974 

.5752565 

1916 

.2496210 

5642 

38  29  24.0 

2.6 

0.29 

32695 

28.5 

.7833941 

4603 

.5814351 

3705 

.2523019 

2449 

38  58  30.4 

8.9 

0.31 

33246 

29.0 

.7780996 

1667 

.5875719 

6077 

.2549648 

9077 

39  27  36.4 

14.8 

0.33 

33797 

29.5 

.7727491 

8171 

.5936666 

6028 

.2576094 

5522 

39  56  42.0 

20.3 

0.33 

34347 

30.0 

.7673429 

4119 

.5997188 

6554 

i2602356 

1783 

40  25  47.1 

25.4 

0.33 

34896 

30.5 

.7618813 

9512 

.6057281 

6651 

.2628432 

7858 

40  54  51.9 

30.1 

0.31 

35443 

May  1.0 

.7563648 

4356 

.6116940 

6314 

.2654320 

3745 

41  23  56.3 

34.4 

0.29 

35989 

15 

.7607937 

8654 

.6176161 

5539 

.2680019 

:9443 

41  52  60.3 

38.4 

OiW 

36533 

2.0 

.7451685 

2412 

.6234039 

4321 

.2705526 

4950 

42  21  64.0 

42.0 

0.24 

37075 

2.5 

.7394896 

5632 

.6293272 

2658 

.2730840 

0263 

42  50  67.3 

45.3 

OJ30 

37614 

3.0 

+.7337674 

8319 

+.6351155  0545 

+.2755959 

5381 

43  19  70.2 

48.1 

—0.15 

38152 

NOTB. — :  denotes  a  change  in  the  preceding  figure. 
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Date. 
1877. 

REGTAITGULAB  EQ17AT0EIAL. 

POLAB  BGLIPTIC. 

1 
1 

X. 

X'. 

T. 

T'. 

Z. 

Mf* 

TmeLongitade. 

X* 

Latitode. 

Log.Bad.= 
Veet—^. 

May  3.5 

+.7279721 

:0475 

+.6408584 

7978 

+.2780881 

0302 

43  48  727 

5d!5 

-o:io 

0.00 

38688. 

4.0 

.7221342 

2106 

.6465555 

4953 

.2805604 

5025 

44  17  75.0 

52.7 

—0.05 

39221 

4.5 

.7162441 

3214 

.6522063 

1465 

.2830127 

:9548 

44  46  76.9 

54.5 

+0.01 

39751 

5.0 

.7103021 

3803 

.6578105 

7511 

.2854448 

3868 

45  15  78.4 

55.9 

0.07 

40279 

5.5 

.7043087 

3878 

.6633675 

3085 

.2878565 

7985 

45  44  79.6 

57.1 

0.13 

40804 

6.0 

.6982642 

3443 

.6688770 

8185 

.2902475 

1895 

46  13  80.5 

57.9 

0.20 

41325 

6.5 

.6921691 

2.501 

.6743386 

2805 

.2926178 

5598 

46  42  81.0 

58.4 

0.26 

41842 

7.0 

.6860238 

1057 

.6797518 

6942 

.2949671 

9090 

47  11  81.2 

58.5 

0.33 

42355 

7.5 

6798287 

9115 

.6851163 

0592 

.2972952 

2371 

47  40  81.1 

58.3 

0.40 

42865 

8.0 

.6735845 

6683 

.6904316 

3750 

.2996020 

5439 

48  9  80.7 

57.8 

0.46 

43371 : 

8.5 

.6672916 

3763 

.6956974 

6413 

.3018873 

8292 

48  38  79.9 

56.9 

0.52 

43873 

9.0 

.6609504 

:0360 

.7009132 

8576 

.3041509 

0928 

49  7  78.7 

55.6 

0.58 

44370 

9.5 

.6545614 

6479 

.7060787 

0236 

.3063926 

3345 

49  36  77.2 

54.0 

0.63 

44863 

10.0 

.6481252 

2127 

.7111934 

1388 

.3086122 

5542 

50  5  75.4 

52.1 

0.68 

45351 

10.5 

.6416422 

7306 

.7162569 

2028 

.3108095 

7515 

50  34  73.1 

49.8 

0.73 

45834 

11.0 

.6351128 

2021 

.7212689 

2154 

.3129844 

9264 

51  3  70.4 

47.1 

0.77 

46312 

11.5 

.6285376 

6278 

.7262290 

1760 

.3151369 

0789 

51  32  67.5 

44.1 

0.80 

46786 

12.0 

.6219170 

;0082 

.7311368 

0844 

.3172667 

2088 

52  1  64.3 

40.8 

0.82 

47255 

12.5 

.6152516 

3437 

.7359920 

9401 

.3193736 

3157 

52  30  60.6 

37.0 

0.84 

47718 

13.0 

.6085419 

6349 

.7407941 

7428 

.3214574 

3996 

52  59  56.5 

32.8 

0.85 

48177 

13.5 

.6017884 

8823 

.7455429 

4922 

.3235180 

4603 

53  28  52.1 

28.3 

0.85 

48631 

14.0 

.5949917 

:0866 

.7502380 

1879 

.3255553 

4977 

53  57  47.3 

23.4 

0.84 

49079, 

14.5 

.5881523 

2481 

.7548791 

8295 

.3275691 

5115 

54  26  42.1 

18.1 

0.82 

49522 

15.0 

.5812709 

3676 

.7594659 

4169 

.3295593 

5018 

54  55  36.5 

12.4 

0.79 

49960, 

15.5 

.5743480 

4456 

.7639981 

9497 

.3315258 

4684 

55  24  30.5 

6.4 

0.76 

50393 

16.0 

.5673841 

4826 

.7684754 

4276 

.3334683 

4110 

55  52  84.1 

59.9 

0.73 

50822 

16.5 

.5603798 

4792 

.7728975 

8503 

.3*353868 

3296 

56  21  77.3 

53.1 

0.69 

51246 

17.0 

.5533356 

43.59 

.7772640 

2174 

.3372813 

2242 

66  50  70.1 

45.8 

0.64 

51666 

17.5 

.5462521 

3533 

.7815747 

5287 

.3391516 

0946 

57  19  61.5 

38.1 

0j60 

52081 

18.0 

.5391297 

2318 

.7858293 

7839 

.3409975 

9406 

57  48  54.5 

30.0 

0.53 

52491 

18.5 

.5319690 

;0720 

.7900275 

•9827 

.3428189 

76^ 

58  17  46.1 

21.5 

0.47 

52898 

19.0 

.5247706 

8747 

.7941690 

1249 

.3446157 

5591 

58  46  37.3 

12.6 

0.41 

63300< 

19.5 

.5175356 

6404 

.7982537 

2102 

.3463878 

3313 

59  15  28.1 

3.3 

0.35 

53698 

20.0 

.5102639 

3696 

.8022813 

2385 

.3481352 

0789 

59  43  78.4 

53.5 

osm 

54092 

20.5 

.5029562 

:0628 

.8062516 

2095 

.3498577 

8015 

60  12  68.4 

43.4 

0J22 

54482 

21.0 

.4956131 

7206 

.8101643 

1229 

.3515551 

4991 

60  41  58.0 

32.9 

0.15 

54869 

21.5 

.4882351 

3435 

.8140193 

:9786 

.3532274 

1715 

61  10  47.2 

22.0 

0.09 

55252 

22.0 

.4808226 

9318 

.8178163 

7763 

.3548746 

8189 

61  39  36.0 

10.7 

+0.03 

55631 

22.5 

.4733763 

4864 

.8215551 

5158 

.3564965 

4409 

62  7  84.5 

59.1 

—0.03 

96007 

23.0 

.4658968 

:0079 

.8252355 

1969 

.3580931 

0377 

62  36  72.7 

47.2 

0.08 

56381' 

23.5 

.4583845 

4964 

.8288573 

8194 

.3596644 

6092 

63  5  60.4 

34.8 

0.13 

56752 

24.0 

.4508398 

9525 

.8324203 

3832 

.3612102 

1552 

63  34  47.7 

22.1 

0.18 

57119 

24.5 

.4432634 

3770 

.8359243 

8879 

.3627305 

6757 

64  3  34.8 

9.1 

0.22 

57483 

25.0 

.4356558 

7703 

.8393691 

3335 

.3642251 

1705 

64  31  81.6 

55.8 

0.25 

57845' 

25.5 

.4280175 

1329 

.8427544 

7195 

.3656939 

6395 

65  0  68.0 

42.1 

0.27 

58204 

26.0 

.4203491 

4653 

.8460800 

0459 

.3671369 

0827 

65  29  54.1 

28.1 

0.29 

5a'>59. 

26.5 

.4126510 

7681 

.8493459 

3125 

.3685540 

5000 

65  58  39.9 

13.8 

0.29 

58912; 

S7.0 

.4049238 

:0417 

.8525517 

5191 

.3699450 

8912 

66  26  85.5 

59.3 

059 

59262 i 

27.5 

.3971680 

2868 

.8556974 

6656 

.3713099 

2563 

66  55  70.8 

44.5 

0.28 

59610 

28.0 

.3893842 

5038 

.8587827 

7517 

.3726487 

5954 

67  24  55.7 

29.4 

0.27 

59955 

28.5 

.3815728 

6933 

.8618073 

7771 

.3739612 

9081 

67  53  40.5 

14.0 

0.25 

60296 

29.0 

.3737344 

8557 

.864771 1 

7417 

.3752474 

1946 

68  21  85.0 

58.4 

0.22 

60635. 

29.5 

.3658694 

9915 

.8676739 

6453 

.3765072 

4546 

68  50  69.3 

42.6 

0.19 

60971 : 

30.0 

.3579783 

:1012 

.8705155 

4877 

.3777405 

6882 

69  19  53.4 

26.7 

0.15 

61304 

30.5 

.3500616 

1853 

.8732958 

2688 

.3789472 

8951 

69  48  37.3 

10.5 

0.10 

61633 

31.0 

.3421 199 

2444 

.8760145 

:9883 

.3801272 

0754 

70  16  80.9 

54.0 

—0.04 

61959 

31.5 

.3341538 

2791 

.8786714 

6460 

.3812805 

2289 

70  45  64.4 

37.4 

+0.02 

62-282 

June  1.0 

.3261637 

2898 

.8812664 

2419 

.3824067 

3555 

71  14  47.7 

20.6 

0.08 

62601 

1.5 

.3181502 

2771 

.88379i)2'  7755 

.3835061 

4552 

71  43  30.8 

3.6 

0.14 

62916 

2.0 

.3101139 

2416 

.8862696  2468 

.3845784 

5278 

72  11  73.7 

46.4 

0.20 

6:)228 

2.5 

+.3020554 

1839 

+.8886775  6556 

+.3856235 

5732 

72  40  56.5 

29.1 

•+0.27 

63535j 

NoiB.-~The  aooented  letters  correspond  to  the  mean  eqninoz  and  equator  of  Jan.  (M-O. 
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Dato. 
1877. 

KBCTAITGULAK  EQUATORIAL. 

POLAlt  ECLIPTia 

X. 

X'. 

T. 

T'. 

K. 

Z'. 

Tme  LoDKitade. 

V 

/3  =  ©'8 

Latitude. 

Log.  Bad. 
Veot.=-p. 

Jane  3.0 

+.2939752 

:1044 

+.8910296 

0016 

+.3866413 

5913 

78  '9  39.'l 

1L6 

+0!33 

0.00 

63837 

3.5 

.2858738 

:0038 

.8933047 

2846 

.3876318 

5821 

73  37  81.5 

54.0 

0.40 

64135 

4.0 

.2777518 

8826 

.8955237 

5045 

.3885950 

5456 

74  6  63.8 

36.2 

0.46 

64428 

4.5 

.2696098 

7414 

.8976794 

6611 

.3895307 

4816 

74  35  45.9 

18.2 

0.52 

64717 

5.0 

.2614483 

5806 

.8997716 

7542 

.3904389 

3902 

75  4  29.9 

0.1 

0.58 

65001 

5.5 

.2532678 

4009 

.9018001 

7836 

.3913194 

2710 

75  32  69.8 

41.9 

0.63 

65279 

6.0 

.2450690 

2028 

.9037647 

7492 

.3921722 

1242 

76  1  51.5 

23.5 

0.68 

65552 

6.5 

.2368525 

9871 

.9056653 

6507 

.3929971 

9494 

76  30  33.0 

4.9 

0.73 

65820 

7.0 

.2286188 

7541 

.9075017 

4881 

.3937941 

7468 

76  58  74.4 

46.2 

0.77 

66082 

7.5 

.2203687 

5047 

.9092738 

2612 

.3945632 

5162 

77  27  55.6 

27.3 

0.80 

66338 

8.0 

.2121026 

2393 

.9109814 

9698 

.3953043 

2577 

77  56  36.7 

8.3 

0.83 

66588 

8.5 

.2038213 

9587 

.9126244 

6138 

.3960173 

:9711 

78  24  77.7 

49.2 

0.84 

66832 

9.0 

.1955254 

6635 

.9142025 

1928 

.3967021 

6563 

78  53  58.5 

29.9 

0.85 

67070 

9.5 

.1872155 

3543 

.9157158 

7071 

.3973587 

3133 

79  22  39.1 

10.4 

0.85 

67301 

10.0 

.1788922 

20317 

.9171639 

1562 

.3979871 

9421 

79  50  79.6 

50.8 

0.84 

67526 

10.5 

.1705561 

6963 

.9185470 

5403 

.3985872 

5426 

80  19  60.0 

31.1 

0.83 

67745 

11.0 

.1622078 

3486 

.9198649 

8593 

.3991589 

1147 

80  48  40.1 

11.1 

0.81 

67958 

11.5 

.1538480 

9895 

.9211175 

1129 

.3997023 

6585 

81  16  80.0 

50.9 

0.78 

68165 

12.0 

.1454775 

6196 

.9223047 

3011 

.4002172 

1738 

81  45  59.8 

30.6 

0.74 

68365 

12.5 

.1370968 

2396 

.9234265 

4239 

.4007037 

6607 

82  14  39.4 

10.1 

0.70 

68558 

13.0 

.1287065 

8499 

.9244828 

4813 

.4011617 

1191 

82  42  78.9 

49.5 

0.65 

68745 

13.5 

.1203072 

4512 

.9254735 

4730 

.4015912 

5490 

83  11  58.1 

28.7 

0.60 

68926 

14.0 

.1118996 

:0442 

.9263985 

3991 

.4019923 

9506 

83  40  37.2 

7.7 

0.54 

69101 

14.5 

.1034843 

6295 

.9272580 

2596 

.4023649 

3236 

84  8  76.1 

46.5 

0.48 

69270 

15.0 

.0950621 

2079 

.9280518 

0545 

.4027091 

6683 

84  37  54.7 

25.0 

0.42 

69433 

15.5 

.0866335 

7799 

.9287799 

7837 

.4030247 

:9843 

85  6  33.2 

3.4 

0.36 

69591 

16.0 

.0781992 

3462 

.9294423 

4472 

.4033119 

2720 

85  34  71.5 

41.6 

0.29 

69743 

16.5 

.0697598 

9074 

.9300389 

0449 

.4035705 

5310 

86  3  49.6 

19.6 

0.23 

69889 

17.0 

.0613159 

4640 

.9305698 

5769 

.4038005 

7615 

86  31  87.4 

57.3 

0.16 

70029 

17.5 

.0528680 

!0167 

.9310349 

0431 

.4040020 

:9635 

87  0  65.1 

34.9 

0.10 

70164 

18.0 

.0444168 

5660 

.9314344 

4437 

.4041750 

1370 

87  29  42.6 

12.3 

+0.03 

70294 

18.5 

.0359628 

:1125 

.9317684 

7788 

.4043195 

2820 

87  57  79.9 

49.5 

—0.03 

70418 

19.0 

.0275066 

6568 

.9320367 

0483 

.4044356 

3986 

88  26  57.1 

26.6 

0.09 

70538 

19.5 

.0190488 

1995 

.9322394 

2521 

4045233 

4868 

88  55  34.1 

3.5 

0.14 

70654 

20.0 

.0105901 

7413 

.9323765 

3904 

.4045825 

5465 

89  23  70.9 

40.2 

0.19 

70765 

20.5 

-I-.0021310 

2827 

.9324480 

4630 

.4046134 

5779 

89  52  47.5 

167 

0.23 

70871 

21.0 

—.0063280 

1758 

.9324540 

4702 

.4046158 

5808 

90  20  84.1 

53.2 

0.27 

70973 

21.5 

.0147863 

6336 

.9323946 

4120 

.4045899 

5554 

90  49  60.5 

29.5 

0.29 

71071 

22.0 

.0232432 

0901 

.9322697 

2883 

.4045356 

5016 

91  18  36.8 

5.7 

0.31 

71165 

.22.5 

.0316983 

5447 

.9320795 

0993 

.4044530 

4195 

91  46  72.9 

41.7 

0.32 

71256 

23.0 

.0401509 

:9969 

.9318240 

8450 

.4043420 

3091 

92  15  48.9 

17.7 

0.33 

71343 

23.5 

.0486006 

4461 

.9315032 

5254 

.4042028 

1704 

92  43  84.9 

53.6 

0.32 

71427 

24.0 

.0570466 

:8917 

.9311172 

1406 

.4040353 

0035 

93  12  60.7 

29.3 

0.31 

71507 

24.5 

.0654885 

3332 

.9306659 

6905 

.4038395 

8082 

93  41  36.4 

4.9 

0.29 

71582 

25.0 

.0739257 

7700 

.9301494 

1752 

.4036155 

5848 

94  9  72.0 

40.4 

0.27 

71653 

S^.5 

.0823577 

2016 

.9295677 

5947 

.4033632 

3330 

94  38  47.6 

15.9 

0.24 

71721 

26.0 

.0907840 

6276 

.9289208 

9490 

.4030828 

0532 

95  6  83.1 

51.3 

0.20 

71786 

26.5 

.0992040 

0472 

.9282090 

2384 

.4027742 

7451 

95  35  58.6 

26.7 

0.16 

71847 

27.0 

.1076171 

4600 

.9274324 

4631 

.4024374 

4089 

96  4  34.1 

2.1 

0.11 

71904 

27.5 

.1160228 

:8653 

.9265907 

6226 

.4020724 

0444 

96  32  69.6 

37.5 

—0.06 

71959 

28.0 

.1244205 

2627 

.9256839 

7170 

.4016792 

6518 

97  1  45.0 

12.8 

0.00 

72009 

28.5 

.1328096 

6515 

.9247123 

7466 

.4012580 

2311 

97  29  80.4 

48.1 

+0.06 

72055 

29.0 

.1411897 

0313 

.9236760 

7116 

.4008086 

7824 

97  68  65.8 

23.4 

0.12 

72098 

29.5 

.1495601 

4014 

.9225750 

6118 

.4003311 

3054 

98  26  91.3 

58.8 

0.18 

72136 

30.0 

.1579203 

7614 

.9214092 

4473 

.3998255 

8005 

98  55  66.8 

34.2 

0.24 

72170 

^.5 

.1662698 

1106 

.9201786 

2180 

.3992918 

2673 

99  24  42  4 

9.7 

0.30 

72200 

July  1.0 
:    1.5 

.1746081 

4487 

.9188833 

9240 

.3987301 

7063 

99  52  78.0 

45.2 

0.36 

72226 

.1829346 

7750 

.9175235 

5655 

.3981403 

1171 

100  21  53.7 

20.8 

0.42 

72246 

1    2.0 

.1912486 

0888 

.9160991 

1423 

.3975226 

5000 

100  49  89.4 

56.4 

0.48 

72262 

2.5 

.1995495 

3895 

.9146102 

6547 

.3968769 

8549 

101  18  65.2 

32.1 

0.54 

72274 

3.0 

—.2078368 

6766 

+.9130569 

1027 

+.3%^032 

1818 

101  47  41 .1 

7.9 

+0.60 

72281 

KOTB.— :  daiotes  a  change  in  the  prooeding  flgnre. 
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Date. 
1877. 

KBCTANUULAK  EQUATOBIAL. 

POLAK  BOMPTIO. 

1 

X. 

X'. 

T. 

T'. 

Z. 

Z'. 

Tme  LoQgitade. 

%' 

Latitude. 

Log.  Bad. 
Veot—p. 

July  3.5 

—.2161098 

-.9494 

+.9114393 

4864 

+.3955016 

4808 

O         1            II 

102  15  77.1 

43:8 

+o:65 

0.00 

72281 

4.0 

.2243679 

2074 

.9097573 

8057 

.3947720 

7518 

102  44  53.1 

19.7 

0.69 

72276 

4.5 

.2326105 

4499 

.9080112 

0609 

•3940145 

:9949 

103  12  89.2 

55.7 

0.72 

72266 

5.0 

.2408371 

6764 

.9062011 

2521 

.3932291 

2102 

103  41  65.5 

31.9 

0.75 

72251 

5.5 

.2490470 

:8862 

.9043270 

3793 

.3924159 

3976 

104  10  41.8 

8.1 

0.76 

72230 

6.0 

.2572397 

0788 

.9023890 

4426 

.3915750 

5574 

104  38  78.1 

44.3 

0.77 

72202 

6.5 

.2654146 

2536 

.9003872 

4421 

.3907064 

6894 

105  7  54.6 

20.7 

0.77 

72168 

7.0 

.2735711 

4100 

.8983217 

3779 

.3898101 

7938 

105  35  91.2 

57.2 

0.77 

72129 

7.5 

.2817085 

5473 

.8961926 

2501 

.3888862 

8705 

106  4  67.8 

33.7 

0.75 

72084 

8.0 

.2898261 

6649 

.8940000 

0588 

.3879347 

9197 

106  33  44.5 

10.3 

0.73 

72032 

8.5 

.2979234 

7621 

.8917441 

8042 

.3869558 

9415 

107  1  81.3 

47.1 

0.71 

71973 

9.0 

.3059998 

8385 

.8894250 

4865 

.3859494 

9358 

107  30  58.2 

23.9 

0.68 

71906 

9.5 

.3140545 

:8932 

.8870430 

1058 

.3849156 

9027 

107  59  35.1 

0.7 

0.64 

71836 

10.0 

.3220870 

:9257 

.8845981 

6622 

.3838544 

8421 

108  27  72.1 

37.6 

0.59 

71758 

10.5 

.3300966 

:9353 

.8820906 

1560 

.3827659 

7543 

108  56  49.2 

14.6 

0.54 

71673 

11.0 

.3380828 

:9216 

.8795206 

5874 

.3816503 

6394 

109  24  86.4 

51.7 

0.49 

71581 

11.5 

.3460450 

:8839 

.8768884 

9565 

.3805078 

4976 

109  53  63.6 

28.8 

\).43 

71483 

12.0 

.3539826 

8216 

.8741941 

2635 

.3793384 

3288 

110  22  40.8 

5.9 

0.37 

71379 

12.5 

.3618949 

7340 

.8714380 

5087 

.3781422 

1333 

.  110  60  78.1 

43.1 

0.31 

71267 

IS.O 

.3697814 

6206 

.8686203 

6924 

.3769192 

9110 

111  19  55.5 

20.4 

0.24 

71148 

13.5 

.3776416 

4809 

.8657413 

8147 

.3756696 

6621 

111  47  92.9 

57.7 

0.18 

71024 

14.0 

.3854748 

3142 

.8628011 

8759 

.3743934 

3866 

112  16  70.3 

35.1 

0.11 

70894 

14.5 

.3932805 

1200 

.8598000 

8761 

.3730908 

0847 

112  45  47.8 

12.5 

+0.04 

70758 

15.0 

.4010580 

:8977 

.8567382 

8157 

.3717619 

7565 

113  13  85.4 

50.0 

—0.02 

70615 

15.5 

.4088069 

6468 

.8536160 

6948 

.3704068 

4021 

113  42  63.0 

27.5 

0.08 

70467 

16.0 

.4165266 

3667 

.8504335 

5136 

.3690255 

0215 

114  11  40.6 

5.0 

0.14 

70314 

16.5 

.4242165 

0568 

.8471911 

2725 

.3676182 

6149 

114  39  78.2 

42.5 

0.19 

70155 

17.0 

.4318761 

7166 

.8438890 

9718 

.3661850 

1824 

115  8  56.0 

20.2 

0.24 

69990 

17.5 

.4395050 

3457 

.8405276 

6117 

.3647261 

7242 

115  36  93.8 

57.9 

0.28 

69821 

18.0 

.4471025 

:9435 

.8371071 

1926 

.3632416 

2404 

116  5  71.6 

35.6 

0.32 

69647 

18.5 

.4546682 

5094 

.8336279 

7147 

.3617317 

7312 

116  34  49.5 

13.4 

0.35 

69468 

19.0 

.4622015 

0430 

.8300901 

1783 

.3601965 

1968 

117  2  87.4 

51.3 

0.38 

69285 

19.5 

.4697019 

5437 

.8264940 

5835 

.3586361 

6371 

117  31  65.4 

29.2 

0.40 

69097 

20.0 

.4771689 

0111 

.8228399 

9308 

.3570507 

0524 

118  0  43.5 

ISl 

0.41 

68905 

20.5 

.4846020 

4445 

.8191282 

2204 

.3554402 

4426 

118  28  81.7 

45.3 

0.41 

68709 

21.0 

.4920008 

:8437 

.8153591 

4526 

.3538048 

8080 

118  57  59.9 

23.4 

0.40 

68509 

21.5 

.4993647 

2079 

.8115328 

6276 

.3521445 

1484 

119  26  38.2 

1.6 

0.38 

68306 

22.0 

.5066933 

5369 

.8076496 

7458 

.3504596 

4642 

119  54  76.7 

40.0 

0.36 

68099 

22.5 

.5139862 

8302 

.8037095 

8070 

.3487501 

7554 

120  23  55.3 

18.5 

0.33 

67887 

23.0 

.5212429 

0873 

.7997130 

8118 

.3470161 

0222 

120  51  94.1 

57ii 

0.30 

67672 

23.5 

.5284629 

3077 

.7956603 

7604 

.3452578 

2646 

121  20  73.0 

36.0 

0.25 

67453 

24.0 

.5356456 

4909 

.7915517 

6532 

.3434752 

4827 

121  49  52.0 

15.0 

0.20 

67231 

24.5 

.5427905 

6362 

.7873874 

4902 

.3416686 

6768 

122  17  91.2 

54.1 

0.15 

67005 

25.0 

.5498972 

7434 

.7831678 

2719 

.3398380 

8470 

122  46  70.6 

33.4 

0.10 

66776 

25.5 

.5569654 

8121 

.7788934 

9988 

.3379835 

9932 

123  15  50.2 

12.9 

—0.04 

66544 

26.0 

.5639946 

8418 

.7745643 

6710 

.3361052 

1157 

123  43  90.0 

52.6 

+0.02 

66308 

26.5 

.5709843 

8320 

.7701809 

2889 

.3342034 

2146 

124  12  69.9 

32.4 

0.08 

66069. 

27.0 

.5779339 

7821 

.7657433 

8526 

.3322781 

2901 

124  41  50.0 

12.4 

0.14 

658281 

27.5 

.5848428 

6916 

.7612517 

3623 

.3303294 

3421 

125  9  90.4 

52.7 

0.21 

655831 

28.0 

.5917106 

5600 

.7567064 

8183 

.3283575 

3710 

125  38  71.0 

33.3 

0.27 

65334 

1 

28.5 

.5985370 

3870 

.7521078 

2210 

.3263624 

3766 

126  7  51.9 

14.1 

0.33 

65082 

29.0 

.6053216 

1722 

.7474559 

5704 

.3243442 

3591 

126  35  93.0 

55.2 

0.39 

64827 

29.5 

.6120638 

:9150 

.7427512 

8670 

.3223030 

3186 

127  4  74.4 

36.5 

0.45 

64567 

30.0 

.6187631 

6150 

.7379939 

:1110 

.3202390 

2554 

127  33  56.0 

18.1 

0.50 

64304 

30.5 

.6254190 

2715 

.7331844 

3028 

.3181522 

1693 

128  2  38.0 

0.0 

0.55 

64037 

31.0 

.632031 1 

:8843 

.7283229 

4425 

.3160428 

0607 

128  30  80.3 

42.1 

0.59 

63766 

31.5 

.6385988 

4527 

,7234097 

5306 

.3139110 

9296 

128  59  62.9 

24.6 

0.63 

63491 

Aug.  1.0 

.6451217 

:9763 

.7184450 

5672 

.3117569 

776:5 

129  28  45.8 

7.4 

0.66 

63211 

1.5 

.651590^ 

454.''> 

.7134293 

5528 

.3095806 

6007 

129  56  843.9 

50.4 

0.68 

62927 

2.0 

.6580309 

!d870 

.7083627 

4874 

.3073823 

4032 

130  25  72.3 

33.8 

0.70 

62639 

'     2.5 

—.6644162 

2730 

-f  .7032457 

3717 

+.3051620 

1836 

130  54  56.1 

17.5 

+0.70 

62346; 
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Note.— The  accented  letters  oori'ospoud  to  the  mean  equinox  and  equator  of  Jan.  0^.0. 
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SUN'S  COORDINATES,  187T.       395 


Date. 

RECTANUULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

T\ 

Z. 

V* 

A=<&'s 

V 

/3=:©'8 

Log.  Rad. 

*  ^#  m  m 

« 

True  Lonjntude. 

WW 

Latitude. 

Vect.«-p, 

Aug.  3.0 

—.6707546 

6122 

+.6980787 

2059 

+.3029199 

9423 

131  StS  40^2 

is 

+070 

0.00 

62047 

3.5 

.6770456 

:9039 

.6928618 

9903 

.3006561 

6793 

131  51  84.6 

45.9 

0.69 

61744 

4.0 

.6832887 

1478 

.6875954 

7250 

.2983708 

3948 

132  20  69.3 

30.5 

0.68 

61436 

4.5 

.6894834 

3433 

.6822799 

4098 

.2960641 

0889 

132  49  54.3 

15.4 

0.65 

61121 

5.0 

.6956292 

4899 

.6769156 

:0477 

.2937363 

7618 

133  18  39.6 

0.6 

0.62 

60801 

5.5 

.7017257 

5872 

.6715029 

6362 

.2913874 

4137 

133  46  85.3 

46.2 

0.58 

60476 

6.0 

.7077724 

6348 

.6660422 

1767 

.2890177 

0447 

134  15  71.3 

32.1 

0.54 

60145 

6:5 

.7137688 

6321 

.6605340 

6697 

J3866273 

6551 

134  44  57.6 

18.4 

0.50 

59809 

7.0 

.7197144 

5786 

.6549785 

:1154 

.2842164 

2449 

135  13  44.2 

4.9 

0.43 

59467 

7.5 

.7256087 

4738 

.6493763 

5144 

.2817852 

8145 

135  41  91.0 

51.6 

0.37 

59120 

8.0 

.7314512 

3172 

.6437277 

8669 

J2793338 

3639 

136  10  78.1 

38.7 

0.31 

58767 

8.5 

.7372414 

1083 

.6380331 

1735 

.2768624 

8933 

136  39  65.6 

26.1 

0.25 

58409 

9.0 

.7429788 

8467 

.6322924 

4345 

.2743712 

4028 

137  8  53.3 

13.7 

0.18 

58045 

9.5 

.7486631 

5320 

.6265075 

6503 

.2718604 

8928 

137  37  41.3 

1.6 

0.12 

57675 

10.0 

.7542939 

1638 

.6*206773 

8212 

J3693302 

3633 

138  5  89.6 

49.8 

+0.05 

57298 

10.5 

.7598707 

7416 

.6148028 

9479 

.2667807 

8146 

138  84  78.2 

38.4 

—0.02 

56916 

n.o 

.7653930 

2649 

.6088843 

:0305 

.2642122 

2468 

139  3  67.1 

27.2 

0.09 

56529 

11.5 

.7708605 

7334 

.6029225 

:0699 

.2616248 

6602 

139  32  56.2 

16.2 

0.15 

561.36 

12.0 

.7762727 

1466 

.5969178 

:0662 

.2590189 

0551 

140  1  45.6 

5.6 

0.21 

55738 

12.5 

.7816292 

5041 

.5908706 

:0201 

.2563945 

* 

4315 

140  29  95.3 

55.3 

0iJ7 

55335 

13.0 

.7869297 

8057 

.5847813 

9319 

.2537519 

7896 

140  58  85.3 

45.2 

0.32 

54926 

13.5 

.7921738 

0509 

.5786504 

8021 

.2510913 

1298 

141  27  75.5 

35.3 

0.37 

54513 

14.0 

.7973611 

2393 

.5724784 

6312 

.2484129 

4521 

141  56  65.9 

25.6 

0.41 

54095 

14.5 

.8024913 

3706 

.5662658 

4197 

.2457169 

7569 

142  25  56.6 

16.2 

0.44 

53673 

15.0 

.8075639 

4443 

.5600129 

1678 

^2430035 

0442 

142  54  47.6 

7.1 

0.47 

53247 

15.5 

.8125786 

4591 

.5537203 

8763 

.2402729 

3143 

143  22  98.8 

58.2 

0.49 

52816 

16.0 

8175350 

4177 

.5473886 

5456 

.2375253 

5674 

143  51  90.3 

49.6 

0.50 

52381 

16.5 

.8224327 

3166 

.5410182 

1764 

.2347610 

8039 

144  20  82.0 

41.3 

0.50 

51942 

17.0 

.8272715 

1566 

.5346095 

7686 

.2319800 

;0236 

144  49  74.0 

33.3 

0.50 

51500 

17.5 

.832051 1 

:9374 

.5281628 

3229 

.2291827 

2270 

145  18  66.3 

25.5 

0.49 

51054 

18.0 

.8367712 

6587 

.5216787 

8398 

.2263692 

4142 

145  47  58.9 

18.1 

0.47 

50605 

18.5 

.8414314 

3201 

.5151.'>79 

3210 

.2235398 

5855 

146  16  51.8 

10.9 

0.46 

50153 

19.0 

.8460315 

9214 

.5086006 

7637 

.2206945 

7409 

146  45  45.0 

4.0 

0.41 

49698 

19.5 

.8505712 

4623 

.5020073 

1714 

.2178336 

8807 

147  13  98.4 

57.3 

0.38 

49240 

20.0 

.8550502 

:9426 

.4953784 

5434 

i2149574 

:0052 

147  42  92.1 

50.9 

0.34 

48779 

20.5 

.8594682 

3619 

.4887144 

8804 

.2120660 

1145 

148  11  86.2 

44.9 

0.29 

48316 

21.0 

.863»248 

7198 

.4820156 

1825 

.2091596 

2088 

148  40  80.7 

39.3 

0.23 

47851 

21.5 

.8681198 

0161 

.4752828 

4506 

.2062383 

2882 

149  9  75.4 

34.0 

0.18 

47383 

22.0 

.8723530 

2506 

.4685161 

6848 

.2033025 

3531 

149  38  70.4 

29.0 

0.12 

46913 

22.5 

.8765240 

4229 

.4617163 

8859 

.2003522 

4035 

150  7  65.9 

24.4 

—0.06 

46441 

23.0 

.8806324 

5327 

.4548837 

-.0542 

.1973876 

4396 

150  36  61.7 

20.1 

0.00 

45968 

23.5 

.8846782 

5798 

.4480188 

1902 

.1944090 

4617 

151  5  57.8 

16.2 

+0.06 

45493 

24.0 

.8886610 

5640 

.4411219 

2942 

.1914165 

4700 

151  34  56.4 

12.8 

0.13 

45016 

24.5 

.8925804 

4848 

.4341936 

3668 

.1884104 

4646 

152  3  51.4 

9.7 

0.20 

44537 

25.0 

.^964361 

3419 

.4272341 

4081 

.1853908 

4457 

152  32  48.7 

7.0 

0.26 

44056 

25.5 

.9002279 

1351 

.4202440 

4188 

.1823579 

4135 

153  1  46.4 

4.7 

0.32 

43573 

26.0 

.9039554 

8640 

.4132237 

3993 

.1793118 

3680 

153  30  44.6 

2.8 

0.37 

43088 

26.5 

.9076184 

5284 

.4061736 

3500 

.1762528 

3097 

153  59  43.3 

1.4 

0.41 

42601 

27.0 

.9112165 

1279 

.3990942 

2714 

.1731811 

2387 

154  28  42.4 

0.5 

0.45 

42112 

27.5 

.9147495 

6623 

.3919861 

:1641 

.1700970 

1553 

154  57  41.9 

0.0 

0.48 

41621 

28.0 

.9182171 

1314 

.3848496 

:0284 

.1670005 

0595 

155  25101.8 

59.8 

0.52 

41128 

28.5 

.9216190 

5348 

.3776854 

8650 

.1638920 

9517 

155  55  42.2 

0.1 

0.55 

40632 

29.0 

.9249548 

8721 

.3704938 

6741 

.1607714 

8317 

156  24  43.1 

0.9 

0.57 

40134 

29.5 

.9282244 

1432 

.3632754 

4565 

.1576392 

7002 

156  53  44.4 

2.2 

0.58 

39634 

30.0 

.9314276 

3479 

.3560305 

2123 

.1544954 

5570 

157  22  46.3 

4.0 

0.58 

39131 

30.5 

.9345639 

4857 

.3487597 

9422 

.1513404 

4027 

157  51  48.7 

6.3 

0.57 

38626 

31.0 

.9376331 

5564 

.3414633 

6465 

.1481742 

2371 

158  30  51.5 

9.1 

0.56 

38118 

31.5 

.9406349 

5599 

.3341419 

3258 

.1449972 

:0608 

158  49  54.8 

12.4 

0.53 

37606 

Sept.  1.0 

.9435689 

4953 

.3267961 

9807 

.1418095 

8737 

159  18  58.7 

16.2 

0.51 

37091 

1.5 

.9464349 

3628 

.3194264 

6117 

.1386115 

6764 

159  47  63.0 

20.4 

0.47 

36572 

2.0 

—.9492325 

1620 

-f. 31 20333 

2192 

+.1354032 

4687 

160  16  67.8 

25.1 

+0.43 

36050 

KoTC — :  denotes  a  obange  in  the  preceding  iignra. 


396      SUN'S  COORDINATES,  1877. 


Date. 
1877. 

BBCT^^<*lILAR  EOUATOBIAIi. 

POLABEC 

Tjpnc. 

! 

X. 

X'. 

T. 

8039 

K. 

Z'. 

Tme  Longitade. 

, 

V 

Latitado. 

I<og.Bail. 

1 

Sept.2.5 

—.9519615 

8926 

+.3046173 

+.1321850 

2511 

1&  45  73.1 

30.4 

+0!38 

0.90 

35696 

3.0 

.9546217 

5544 

.2971791 

3663 

.1289570 

:0237 

161  14  78.9 

36.1 

0.33 

34999 

3.5 

.9572128 

1471 

.2897191 

9069 

J257196 

7869 

161  43  85.2 

42.4 

0.27 

34467 

4.0 

.9597346 

6705 

5822378 

4262 

.1224729 

5409 

162  12  92.0 

49.1 

0.21 

33931 

4.5 

.9621868 

1243 

iJ747359 

9249 

.1192172 

2858 

162  41  99.2 

56.3 

0.15 

33392 

5.0 

.9645691 

5082 

J2G72U0 

4036 

.1159527 

:0219 

163  11  46.9 

4.0 

0.08 

32849 

5.5 

.9668814 

8221 

.2596T25 

8627 

.1126798 

7496 

163  40  55.1 

12.1 

+0.02 

32301 

6.0 

.9691234 

0658 

.2521119 

3026 

.1093987 

4691 

164  9  63.7 

20.6 

—0.06 

31750 

6.5 

.9712949 

2389 

.2445329 

7241 

.1061097 

1807 

164  38  72.8 

29.6 

0.13 

31195 

7.0 

.9733958 

3415 

J2369361 

:1278 

.1028129 

8845 

165  7  82.4 

39.1 

0.19 

30637 

7.5 

.9754257 

3731 

.2293221 

5143 

.0995086 

5808 

165  36  92.4 

49.1 

0.26 

30075 

8.0 

.9773846 

3337 

.2216914 

8841 

.0961969 

2697 

166  5102.9 

59.5 

0.32 

29509 

8.5 

.9792722 

2230 

i2140445 

2377 

.0928784 

9518 

166  35  53.8 

10.4 

0.38 

28938 

9.0 

.9810884 

0409 

ii063820 

5757 

.0895532 

6271 

167  4  65.2 

21.7 

0.43 

28363 

9.5 

.9828330 

7872 

.1987045 

8986 

.0H62216 

2961 

167  83  77.0 

33.5 

0.48 

27786 

10.0 

.9845059 

4618 

.1910126 

2071 

.0828837 

9587 

168  2  89.2 

45.7 

0J>3 

37206 

10.5 

.9861069 

0645 

.1833070 

5019 

.0795399 

6155 

168  31  101.9 

58.3 

0.57 

26621 

'  M.O 

.9876360 

5954 

.1755881 

7834 

.0761904 

2665 

169  1  55.0 

11.3 

0.60 

26033 

11.5 

.9890930 

0541 

.1678568 

:0525 

i)728355 

9122 

169  30  68.4 

24.6 

0.62 

25442 

12.0 

.9904778 

4407 

.1601135 

3096 

.0694752 

5524 

169  59  82.3 

38.4 

0.63 

24849 

12.5 

.9917902 

7548 

.1523589 

5554 

.0661100 

1878 

170  28  96.7 

52.8 

0.63 

SM253 

13.0 

.9930302 

:9966 

.1445935 

7903 

.0627403 

8186 

170  58  51.5 

7.5 

0.64 

23654 

13.5 

.9941978 

1^9 

.1368189 

:0152 

.0593663 

4452 

171  27  66.6 

22.6 

0.63 

23053 

14.0 

.9952930 

2629 

.1290328 

2302 

.0559882 

:0676 

171  56  82.1 

38.0 

0.62 

22450 

14.5 

.9%'3155 

2872 

.1212386 

4363 

.0526061 

6860 

172  25  98.0 

53.9 

0.60 

21845 

15.0 

.9972652 

2387 

.1134360 

6340 

.0492204 

3008 

172  65  54.4 

10.2 

0.57 

21238 

15.5 

.9981422 

1175 

.1056255 

8238 

.0458314 

9123 

173  24  71.1 

26.9 

0.54 

20629 

16.0 

.9989464 

9235 

.0978076 

:006i 

.04243113 

5207 

173  53  88.2 

44.0 

0.50 

20019 

16.5 

.9996780 

6569 

.0899830 

:1818 

.0390443 

1262 

174  23  45.8 

1.5 

0.46 

19408 

17.0 

1.0003368 

3175 

.0821522 

3512 

.0356465 

7289 

174  52  63.8 

19.4 

0.41 

18796 

17.5 

1.0009227 

9052 

.0743157 

5149 

.0322462 

3291 

175  21  82.2 

37.8 

0.35 

18183 

18.0 

1.0014357 

4200 

.0664741 

6735 

.0288436 

9270 

175  50101.0 

56.5 

0.29 

17570 

-18.5 

1.0018757 

8618 

.0586279 

8275 

.0254391 

5230 

176  20  60.3 

15.7 

0.23 

1^55 

19.0 

1.0022427 

2307 

.0507776 

9774 

.0220329 

1172 

176  49  80.0 

35.4 

0.17 

16340 

19.5 

1.0025367 

5265 

.0429237 

:1237 

.0186253 

7101 

177  18 100.2 

55.6 

0.10 

15725 

20.0 

1.0027576 

7493 

.0350667 

2668 

.0152162 

3014 

177  48  60.9 

16.2 

—0.04 

15110 

20.5 

1.0029055 

8990 

.0272074 

4077 

.0118062 

8919 

178  17  82.0 

37.3 

+0.02 

14496 

21.0 

1.0029803 

9757 

.0193461 

5465 

.0083954 

4815 

178  47  43.6 

58.8 

0.08 

13883 

21.5 

1.0029821 

9793 

.0114836 

6841 

.0049839 

:0705 

179  16  65.7 

20.8 

0.14 

13270 

22.0 

1.0029108 

9099 

+.0036203 

8209 

+.0015720 

6590 

179  45  88.2 

43.3 

0.19 

12657 

22.5 

1.0027664 

7674 

—.0042433 

0426 

—0018400 

7526 

180  15  51.3 

6.3 

0J24 

12044 

23.0 

1.0025489 

5518 

.0121066 

:9059 

.0052519 

1641 

180  44  74.9 

29.8 

0.28 

11432 

23.5 

1.0022582 

2630 

.0199690 

7682 

.0086634 

5752 

181  13  99.0 

53.9 

0.32 

10820 

24.0 

1.0018943 

9009 

.0278300 

6292 

.0120743 

:9857 

181  43  63.6 

18.4 

0.36 

10208 

24.5 

1.0014571 

4656 

.0356891 

4883 

.0154844 

3954 

182  12  88.7 

43.4 

0.38 

09597 

25.0 

1.0009467 

9571 

.0435457 

3449 

.0188936 

8042 

182  42  54.3 

9.0 

0.40 

08986 

25.5 

1.0003629 

3752 

.0513993 

1985 

.0223015  2117 

183  11  80.5 

35.2 

0.41 

08376 

26.0 

.9997059 

7201 

.0592494 

0487 

.0257080 

6179 

183  41  47.3 

1.9 

0.41 

07766 

26.5 

.9989754 

9915 

.0670995 

:8948 

.0291127 

0222 

184  10  74.7 

29.2 

0.41 

4)7156 

27.0 

.9981716 

1896 

.0749369 

7363 

.0325154 

4246 

184  39  102.6 

57.1 

0.40 

06546 

27.5 

.9972944 

3143 

.0827732 

5726 

.0359158 

8246 

185  9  71.0 

25.5 

0.38 

05936 

28.0 

.9963439 

3657 

.0906037 

4032 

.0393138 

2223 

185  38100.0 

54.4 

0.36 

05326 

2^.5 

.9953200 

3437 

.0984279 

2275 

.0427090 

6171 

186  8  69.6 

24.0 

0.3:) 

04716 

29.0 

.9942228 

2485 

.1062452 

0449 

.0461014 

0092 

186  37  99.8 

.54.1 

0.29 

04106 

29.5 

.9930522 

0798 

.1140550 

:8548 

.0494905 

3980 

187  7  70.6 

24.8 

0.24 

03494 

30.0 

.9918083 

8378 

.1218568 

6568 

.0528762 

7834 

187  36101.9 

56.1 

0.19 

02882 

30.5 

.9904910 

5224 

.1296499 

4501 

.0562581 

1650 

188  6  73.9 

28.1 

0.14 

02271 

Oct.  1.0 

.9891004 

1338 

.1374338 

2342 

.0596362 

5428 

188  36  46.5 

0.6 

0.08 

01659 

1.5 

.9876364 

6717 

.1452079 

0085 

.0630099 

:9162 

189  5  79.6 

33.6 

+0.02 

01045 

2.0 

.9860992 

1364 

.1529715 

7723 

.0663792 

2852 

189  35  53.2 

71 

—0.05 

00430 

2.5 

—.9844887 

5278 

—.1607241 

5251 

—.0697437 

6494 

190  4  87.5  41.3 

—0.12 

♦99814 

#  The  first  flc^ores  of  this  and  the  following  logarithms  are  9.99. 
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Date. 
1877. 

RECTAITGUI^K  BQTTATOKIAL. 

POLAK  ECLIPTIC. 

X. 

X'. 

T. 

2663 

Z. 

». 

TraeLoni^tiide. 

V 

/3— ®»fl 
Latitude. 

Log.  Bad. 
Vect.=p. 

Oct.  3.0 

—.9888051 

8462 

—.1684651 

—.0731032 

0087 

1^  ii    62.4 

16^;2 

— 0119 

9.99 

99197 

3.5 

.9816484 

0914 

.1761939 

:9953 

.0764573 

3625 

191  3  97.8 

51.5 

0.26 

98579 

4.0 

.9792187 

OfiPd 

.1839098 

7115 

.0798058 

7108 

191  33  73.7 

27.4 

0.32 

97959 

4.5 

.9773161 

.1916122 

4142 

.0831483 

0530 

192  3  50.2 

3.8 

0.39 

97338 

5.0 

.9753406 

3894 

.1993005 

1028 

.0864848 

3893 

192  32  87.3 

40.8 

0.45 

96717 

5.5 

.9732923 

3430 

.2069741 

7767 

.0898148 

7190 

193  2  64.9 

18.4 

0.51 

96094 

6.0 

.9711714 

2241 

.2146322 

4351 

.0931381 

0421 

193  31 103.0 

56.5 

0.57 

95469 

6.5 

.9689781 

:0327 

.2222744 

0776 

.0964545 

3583 

194  1  81.7 

35.1 

0.62 

94843 

7.0 

.9667124 

7690 

.2298999 

7030 

.0997637 

66^73 

194  31  60.9 

14.2 

0.67 

94215 

7.5 

.9643746 

4331 

J2375083 

3123 

.1030654 

:9688 

195  OiOO.5 

53.8 

0.71 

93587 

8.0 

.9619648 

j;0253 

.2450990 

:9034 

.1063595 

2627 

195  30  80.6 

33.9 

0.74 

92958 

8.5 

.9594831 

5455 

J3526714 

4762 

.1096455 

5485 

196  0  61.3 

14.5 

0.77 

92327 

9.0 

.9669296 

9940 

J3602348 

0300 

.1129232 

8260 

196  29102.5 

55.6 

0.79 

91695 

9.5 

.9543046 

3709 

.2677586 

5642 

.1161924 

0950 

196  59  84.2 

37.2 

0.80 

91062 

10.0 

.9516083 

6766 

ii752721 

0782 

.1194527 

3551 

197  29  66.3 

19.3 

0.80 

90429 

10.5 

.9488410 

9112 

.2827647 

5712 

.1227040 

6062 

197  59  48.9 

1.9 

0.80 

89795 

11.0 

.9460028 

0750 

J2902359 

0429 

.1259459 

8480 

198  28  91.9 

44.8 

0.79 

89160 

11.5 

.9430940 

1681 

.2976851 

4926 

.1291782 

0802 

198  58  75.3 

28.2 

0.77 

88525 

1^.0 

.9401148 

1909 

.3051117 

:9197 

.1324007 

3026 

199  28  59.2 

12.0 

0.74 

87891 

12.5 

.9370654 

1434 

.3125152 

3237 

.1356131 

5149 

199  57  103.6 

56.3 

0.71 

87256 

13.0 

.9339461 

:0261 

.3198951 

7042 

.1388152 

7169 

200  27  88.4 

41.1 

0.68 

86621 

13.5 

.9307571 

8390 

.3272507 

0603 

.1420068 

9084 

200  57  73.7 

26.4 

0.63 

85987 i 

14.0 

.9274986 

5825 

.3345816 

3917 

.1451875 

0890 

201  27  59.4 

12.0 

0.57 

85354! 

14.5 

.9241709 

2567 

.3418872 

6980 

.1483573 

2587 

201  56105.5 

58.1 

0.52 

84721 : 

15.0 

.9207748 

8621 

.3491669 

9783 

.1515158 

4172 

202  26  92.1 

44.6 

0.46 

84089 

15.5 

.9173091 

3{)88 

.3564201 

2321 

.1546629 

5642 

202  56  79.1 

31.6 

0.40 

83460 • 

16.0 

.9137755 

8672 

.3636464 

4590 

.1577983 

6996 

203  26  66.5 

18.9 

0.34 

82832 ; 

16.5 

.9101738 

2674 

.3708452 

6584 

.1609218 

8230 

203  56  54.4 

6.7 

0.28 

822051 

17.0 

.9065042 

5997 

.3780161 

:8300 

.1640330 

:9342 

204  25  102.8 

55.0 

0.21 

81580 ' 

17.5 

.9027671 

8645 

.3851585 

:9730 

.1671319 

0331 

204  55  91.6 

43.7 

0.15 

80957 

18.0 

.8989627 

t0621 

.3922718 

0870 

.1702182 

1194 

205  25  80.8 

32.9 

0.08 

80336 

18.5 

.8950913 

1926 

.3993557 

1716 

.1732917 

1929 

205  55  70.5 

22.6 

—0.02 

79718; 

19.0 

.8911532 

2564 

.4064094 

2260 

.1763522 

2534 

206  25  60.7 

12.7 

+0.03 

79103 

19.5 

.8871487 

2538 

.4134326 

2499 

.1793995 

3007 

206  55  51.3 

3.3 

0.08 

78491 

20.0 

.8830780 

1851 

.4204249 

2430 

.1824333 

3345 

207  24  102.4 

54.3 

0.13 

77881 

20.5 

.8789413 

:0503 

.4273857 

2045 

.1854535 

3547 

207  54  93.9 

45.8 

0.17 

77273 

21.0 

.8747388 

8497 

.4343143 

1339 

.1884598 

3610 

208  24  85.9 

37.7 

0.21 

76668 

21.5 

.8704709 

5837 

.4412103 

0307 

.1914521 

3533 

208  54  78.5 

30.2 

0.24 

76068 

22.0 

.8661380 

2527 

.4480733 

:8945 

.1944301 

3314 

209  24  71.5 

23.1 

0.26 

75471 

22.5 

.8617403 

8569 

.4549028 

7248 

.1973936 

2949 

209  54  64.9 

16.5 

0.27 

74877 

23.0 

.8572780 

3965 

.4616983 

5211 

.2003423 

2437 

210  24  58.9 

10.4 

0.28 

74285 

23.5 

.8527515 

8719 

.4684594 

2830 

.2032761 

1775 

210  54  53.5 

4.9 

0.28 

73697 1 

24.0 

.8481609 

2832 

.4751856 

0101 

.2061947 

0962 

211  24  48.6 

0.0 

0.27 

73112 

24.5 

.8435066 

6308 

.4818762 

7016 

.2090980 

:9996 

211  53104.2 

55.6 

0.25 

72530 

25.0 

.8387888 

9149 

.4885308 

3571 

.2119856 

88r3 

212  23  100.3 

51.6 

0.23 

71952 , 

25.5 

.8340078 

1357 

.4951489 

:9761 

.2148575 

7593 

212  53  96.9 

48.1 

0.20 

71377 i 

S6.0 

.8291638 

2936 

.5017300 

5581 

.2177135 

6154 

213  23  94.1 

45.2 

0.16 

70804 

26.5 

•  .8242572 

3889 

.5082737 

1027 

.2205531 

4551 

213  53  91.9 

42.9 

0.12 

70234 

27.0 

.8192884 

4220 

.5147793 

6092 

.2233763 

2785 

214  23  90.2 

41.1 

0.07 

69667 

27.5 

.8142576 

3931 

.5212463 

0771 

.2261827 

0850 

214  53  89.0 

39.8 

+0.01 

69102 

28.0 

.8091652 

3025 

.5276742 

5060 

.2289723 

8748 

215  23  88.4 

39.1 

—0.05 

6^540 

28.5 

.8040115 

1507 

.5340626 

•8954 

.2317448 

6474 

215  53  88.3 

38.9 

0.11 

67981 

29.0 

.7987968 

9378 

.5404108 

2446 

.2344998 

4026 

216  23  88.8 

39.3 

0.17 

67425 

29.5 

.7935214 

6643 

.5467185 

5533 

.2372372 

1401 

216  53  89.8 

40.3 

0.24 

66870 

30.0 

.7881856 

3303 

.5529850 

8208 

.2399568 

8599 

217  23  91.3 

41.8 

0.31 

66317 

30.5 

.7827898 

9364 

.5592099 

0467 

.2426583 

5616 

217  53  93.4 

43.8 

0.38 

65766 

31.0 

.7773343 

4827 

.5653927 

2306 

.2453415 

2450 

218  23  96.1 

46.4 

0.45 

65218 

31.5 

.7718194 

9696 

.5715329 

3719 

.2480062 

:9099 

218  53  99.3 

49.6 

0.52 

64671 

Nov.  1.0 

.7662456 

3976 

.5776298 

4699 

.2506521 

5561 

219  23103.0 

53.3 

0.59 

64126; 

1.5 

.7606133 

7671 

.5836831 

5243 

.2532790 

1832 

219  53107.2 

57.4 

0.66 

63582 

2.0 

—.7549224 

:0785 

—.5896921 

5344 

—.2558867 

7912 

220  24  52.0 

2.1 

^0.72 

63040 1 

KOTB*—  s  denotes  a  change  in  the  preoeding  flguze. 
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1   Date. 
1877. 

SECTAKGULAB  EQUATOBIAL. 

POLAK  ECLIPTIC. 

X. 

X'. 

- 

T'. 

Z. 

Z\ 

TnieLongitode. 

XI 

Latltade. 

YecL-Bp. 

Nov.  2.5 

—.7491748 

3322 

—.6956564 

4998 

—.2584749 

3796 

220  54  57.2 

7,Z 

—077 

9.99 

62499 

3.0 

.7433695 

5287 

.6015753 

4198 

.2610435 

:9485 

221  24  62.9 

12.9 

'  0.81 

61959 

3.5 

.7375073 

6683 

.6074484 

2940 

.2635921 

4974 

221  54  69.2 

19.1 

0.86 

61421 

4.0 

.7315886 

7514 

.6132752 

1220 

.2661207 

0263 

222  24  75.9 

25.8 

0.90 

60885, 

4.5 

.7256139 

7785 

.6190552 

:9032 

.2686289 

5348 

222  54  83.1 

32.9 

0.93 

60350  1 

5.0 

.7195837 

7500 

.6247879 

6371 

.2711167 

0229 

223  24  90.7 

40.4 

0.95 

59816 

5.5 

.7134984 

6665 

.6304729 

3233 

.2735837 

4902 

223  54  98.8 

48.4 

0.96 

59283 

6.0 

.7073585 

5283 

.6361097 

:96I3 

.2760297 

:9365 

224  24  107.4 

56.9 

0.97 

58752 

6.5 

.7011645 

3361 

.6416979 

5507 

.2784546 

3617 

224  55  56.3 

5.8 

0.97 

582t>3. 

7.0 

.6949169 

:0902 

.6472369 

0910 

.2808580 

7655 

225  25  65.6 

15.1 

0.96 

57695 

7.5 

.6886162 

7912 

.6527262 

5815 

.2832398 

1476 

225  55  75.4 

24.8 

0.94 

57168 

8.0 

.6822630 

4397 

.6581654 

0220 

.2855998 

5080 

226  25  65.6 

34.9 

0.92 

56644 

8.5 

.6758577 

S0362 

.6635541 

4120 

.2879379 

8464 

226  55  96.1 

45.3 

0.89 

56123 

9.0 

.6694009 

5811 

.6688917 

7509 

.2902538 

1627 

227  25  107.0 

56.1 

0.85 

55603 

9.5 

.6628932 

:075l 

.6741779 

0384 

.2925474 

4567 

227  56  58.3 

7.3 

0.81 

55084 

J  0.0 

.6563351 

5187 

.6794123 

2742 

.2948184 

7281 

228  26  69.9 

18.8 

0.76 

54568 

10.5 

.6497270 

9123 

.6845946 

4578 

.2970668 

:9769 

228  56  81.9 

30.7 

0.71 

54055 

11.0 

.6430694 

2564 

.6897243 

5889 

.2992923 

2028 

229  26  94.3 

43.0 

0.65 

53545 

11.5 

.6:363628 

5515 

.6948010 

6669 

.3014949 

4058 

229  56  107.1 

55.8 

0.59 

53037 

12.0 

.6296077 

7980 

.6998244 

6917 

.3036743 

5856 

230  27  60.2 

89 

0.53 

52533 

12.5 

.6228046 

9966 

.7047940 

6627 

.3058304 

7421 

230  57  73.6 

22.2 

0.47 

52033 

13.0 

.6159541 

Si  477 

.7097095 

5796 

.3079631 

8753 

231  27  87.3 

35.9 

0.40 

51536 

13.5 

.6090569 

2521 

.7145705 

4420 

.3100720 

:9846 

231  57101.4 

49.9 

0.34 

51042 

14.0 

.6021135 

3103 

.7193766 

2496 

.3121571 

0702 

232  28  55.8 

4.2 

0iJ7 

50552 : 

14.5 

.5951244 

3228 

.7241275 

0029 

.3142183 

1318 

232  58  70.5 

18.8 

0.21 

50067 

15.0 

.5880902 

2902 

.7288229 

6988 

.3162553 

1693 

233  28  85.5 

33.7 

0.15 

49586 

15.5 

.5810116 

)2132 

.7334624 

3398 

.3182681 

1826 

233  58  100.9 

49.0 

0.09 

49109 

16.0 

.5738890 

:0925 

.7380457 

:9246 

.3202565 

1715 

234  29  56.6 

4.6 

—0.04 

486371 

16.5 

.5667227 

9275 

.7425724 

4528 

.3222205 

1360 

234  59  72.6 

20.5 

0.00 

48170" 

17.0 

.5595131 

7194 

.7470421 

:9240 

.3241598 

0758 

235  29  88.9 

36.7 

+0.04 

47708 

17.5 

.5522609 

4688 

.7514547 

3381 

.3260743 

:9908 

235  59  105.6 

53.4 

0.07 

47250 

18.0 

.5449667 

:1761 

.7558098 

6948 

.3279639 

8809 

236  30  62.7 

10.4 

+0.10 

46797' 

18.5 

.53761310 

8420 

.7601070 

:9935 

.3298285 

7460 

237  0  80.1 

27.7 

0.11 

46351 

19.0 

.5302543 

4668 

.7643460 

2341 

.3316679 

5860 

237  30  97.8 

45.3 

0.12 

45910 1 

19.5 

.5228371 

:05i] 

.7685266 

4163 

.3334820 

4006 

238  1  55.8 

3.2 

0.12 

45474 

20.0 

.515:t801 

5956 

.7726484 

5397 

.3352705 

1897 

238  31  74.3 

21.6 

0.12 

45043 

20.5 

.5078837 

:1007 

.7767112 

6040 

.3370334 

:953] 

239  1  93.1 

40.3 

0.10 

44618 

21.0 

.5003485 

5669 

.7807146 

6091 

.3387705 

6908 

239  31  112.2 

59.3 

0.08 

44199! 

21.5 

•4927751 

9950 

.7846584 

5545 

.3404819 

4028 

240  2  71.6 

18.6 

0.06 

43785! 

22.0 

.4851640 

3853 

.7885423 

4401 

.3421673 

0888 

240  32  91.5 

38.5 

+0.03 

433r8 ' 

22.5 

.4775156 

7384 

.7923659 

2653 

.3438266 

7487 

241  2111.8 

58.7 

—0.01 

42977 

23.0 

.4698303 

:0545 

.7961288 

0299 

.3454596 

3823 

241  33  72.4 

19.2 

0.05 

41^1 

23.5 

.4621087 

3343 

.7998307 

7334 

.3470662 

:9895 

242  3  93.4 

40.1 

0.10 

42190 

24.0 

.4543512 

5782 

.8034714 

3759 

.3486462 

5702 

242  34  54.8 

1.4 

0.15 

41804 

24.5 

.4465585 

7869 

.8070505 

:9566 

.3501996 

1242 

243  4  76.6 

23.1 

0.21 

41424 

25.0 

.4387313 

9611 

.8105678 

4758 

.3517261 

6514 

243  34  98.8 

45.2 

0.27 

41049 

25.5 

.4308700 

:10]2 

.8140230 

:9327 

.3532257 

1516 

244  5  61.4 

7.7 

0.33 

40680 

26.0 

.4229753 

:2078 

.8174158 

3273 

.3546982 

6248 

244  35  84.4 

30.6 

0.39 

40316 

26.5 

.4150477 

2816 

.8207459 

6591 

.3561435 

0708 

245  5107.7 

53.9 

0.46 

39956 

27.0 

.4070877 

3229 

i^0129 

:9279 

.3575614 

4894 

245  36  71.4 

17.5 

0.53 

39601 

27.5 

.3990960 

3325 

.8272165 

1333 

.3589517 

8804 

246  6  95.6 

41.6 

0.60 

39251- 

28.0 

.3910732 

3110 

.8303564 

2750 

.3603144 

2438 

246  37  60.2 

6.1 

0.66 

38906 

28.5 

.3830197 

2588 

.8334323 

3527 

.3616494 

5795 

247  7  85.0 

30.8 

0.72 

38564 

29.0 

.3749362 

S1765 

.8364438 

3660 

.3629564 

8872 

247  37110.2 

55.9 

0.78 

38226 

29.5 

.3668233 

s:0649 

.8393908 

3149 

.3642354 

1669 

248  8  75.8 

21.4 

0.83 

37893 

300 

.3586816 

9246 

.8422729 

1989 

.3654862 

4184 

248  38101.8 

47.3 

0.88 

37565 

30.5 

.3505120 

7560 

.8450899 

0178 

.3667087 

6416 

249  9  68.0 

13.4 

0.92 

37241 

Dec.  1.0 

.3423150 

5602 

.8478415 

7712 

.3679029 

8366 

249  39  94.6 

39.9 

0.95 

36920! 

1.5 

.3340912 

3378 

.8505275 

4591 

.3690685 

0030 

250  10  61.6 

6.8 

0.98 

36602 

2.0 

.3258412 

:0888 

.8531476 

0811 

.3702054 

1407 

250  40  88.9 

34.0 

1.01 

36288 

2.5 

—.3175658 

8146 

^.8557014 

6368 

—.3713136 

2497 

251  11  56.4 

1.4 

—1.02 

35978, 

—  ■» 


KoTB.— The  aooeated  letters  oorrespond  to  the  mean  equinox  and  equator  of  Jan.  Od.0. 


SUN'S  COORDINATES,  18T7.      399 


Bate. 
1877. 

BECTA^GULAB  EQTTATOKIAL. 

POLAB  ECLIPTIC. 

X. 

5156 

T. 

1261 

Z* 

Z'. 

Trne  Longitade. 

V 

/3  =  ©'8 

Latitude. 

Log.  Bad. 
yeet.->p. 

Dec.  3.0 

—.3092655 

—.8581888 

—.3723930 

3298 

251  41  84.3 

29'.2 

— l!b3 

9.99 

35671 

3.5 

.3009410 

:1920 

.8606097 

5489 

.3734435 

3811 

252  11  112.5 

57.3 

1.03 

35368 

4.0 

.2925029 

8450 

.8629637 

9049 

.3744648 

4032 

252  42  81.0 

25.7 

1.03 

35069 

4.5 

.2842219 

4751 

.8652506 

1937 

.3754570 

3962 

253  12  109.7 

54.3 

1.0] 

34773 

6.0 

.2758288 

:Oi531 

.8674702 

4153 

.3764200 

3600 

253  43  78.6 

23.1 

0.99 

34480 

5.5 

.2674141 

6695 

.8696223 

5694 

.3773536 

2944 

254  13107.8 

52.2 

0.96 

34191 

6.0 

.2589785 

:2349 

.8717066 

6557 

.3782578 

1994 

254  44  77.2 

21.6 

0.93 

33905 

6.5 

.2505229 

7798 

.8737230 

6741 

.3791325 

0749 

255  14  106.9 

51  i2 

0.89 

33623 

7.0 

.242048] 

3065 

.8756713 

6244 

.3799777 

9209 

255  45  76.8 

21.0 

0.84 

33345 

7.5 

.2335548 

8137 

.8775514 

5065 

.3807932 

7372 

256  15  106.9 

51.0 

0.79 

33070 

8.0 

.2250436 

3040 

.8793631 

3203 

.3815791 

5240 

256  46  77.2 

21.2 

0.73 

32799 

8.5 

.2165150 

7764 

.8811064 

0656 

.3823352 

2809 

257  16107.6 

51.5 

0.67 

3253:^ 

9.0 

iJ079698 

82321 

.8827811 

7424 

.3830615 

0081 

257  47  78.2 

22.0 

0.61 

32270 

9.5. 

.1994088 

6720 

.8843871 

3504 

.3837580 

7054 

258  17  108.9 

52.6 

0.55 

32011 

10.0 

.1908327 

:0968 

.8859243 

8897 

.3844246 

3729 

258  48  79.7 

23.3 

0.48 

31757 

10.5 

.1822423 

5073 

.8873926 

3601 

.3850613 

0104 

259  18110.7 

54.2 

0.41 

31509 

n.o 

.1736381 

9039 

.8887919 

7615 

.3856681 

6181 

259  49  81.8 

25.2 

0.34 

31265 

11.5 

.1650206 

2873 

.8901221 

0938 

.3862450 

1959 

260  19113.1 

56.4 

0.28 

31025 

112.0 

.1563906 

6581 

.8913831 

3570 

.3867919 

7437 

260  50  84.5 

27.7 

0.22 

30790 

12.5 

.1477489 

:0172 

.8925748 

5508 

.3873087 

2614 

261  20115.9 

59.0 

0.17 

30561 

18.0 

.1390961 

3652 

.8936973 

6755 

.3877955 

7491 

261  51  87.5 

30.5 

0.11 

30338 

13.5 

.1304330 

7029 

.8947505 

7308 

.3882521 

2066 

262  22  59.2 

2.1 

0.06 

30120 

14.0 

.1217602 

:0308 

.8957343 

7168 

.3886787 

6342 

262  52  91.0 

33.8 

—0.01 

29908 

14.5 

.1130783 

3496 

.8966486 

6332 

.3890751 

0315 

263  23  62.8 

5.5 

+0.03 

29702 

15.0 

.1043880 

6600 

.8974934 

4802 

.3894415 

3989 

263  53  94.9 

37.4 

0.05 

29502 

15.5 

.0956898 

9625 

.8982686 

2576 

.3897777 

7360 

264  24  66.9 

9.4 

0.08 

29308 

16.0 

.0869845 

:2579 

.8989740 

9653 

.3900838 

0431 

264  54  99.1 

41.5 

0.10 

29121 

16.5 

.0782727 

5468 

.8996100 

6034 

.3903597 

3199 

265  25  71.4 

13.8 

0.10 

28940 

17.0 

.0695551 

8298 

.9001762 

1718 

.3906054 

5666 

265  55103.8 

46.1 

0.10 

28766 

17.5 

.0608324 

:1077 

.9006727 

6705 

.3908209 

7830 

266  26  76.2 

18.4 

0.10 

28598 

18.0 

.0521053 

3812 

.9010996 

0996 

.3910063 

:9693 

266  56 108.7 

50.8 

0.09 

28438 

18.5 

.0433744 

6509 

.9014567 

4589 

.3911613 

1213 

267  27  81.4 

23.4 

0.06 

28285 

19.0 

.0346404 

9174 

.901744'2 

7487 

.3912861 

2511 

267  57114.2 

56.1 

+0.03 

28138 

19.5 

.0259037 

:1813 

.9019620 

9687 

.3913817 

3477 

268  28  87.1 

28.9 

0.00 

27998 

20.0 

.0171649 

4430 

.9021099 

1189 

.3914451 

4121 

268  59  60.0 

1.7 

—0.04 

27865 

20.5 

—.0084247 

7033 

.9021881 

1993 

.3914792 

4472 

269  29  93.1 

34.7 

0.09 

27739 

21.0 

+.0003162 

0372 

.9021965 

2100 

.3914830 

4520 

270  0  66.3 

7.8 

0.14 

27621 

21.5 

.0090572 

:7777 

.9021351 

1509 

.3914565 

4265 

270  30  99.7 

41.1 

0.19 

27510 

22.0 

.0177978 

5179 

.9020038 

0219 

.3913998 

3708 

271  1  73.2 

14.5 

0.25 

27406 

22.5 

.0265373 

2570 

.9018026 

8230 

.3913127 

2847 

271  31106.8 

48.0 

0.31 

27308 

23.0 

.0352751 

:9944 

.9015315 

5542 

.3911954 

1684 

272  2  80.6 

21.7 

0.38 

27217 

23.5 

.0440106 

:7295 

.901 1905 

2155 

.3910478 

0218 

272  32  114.5 

55.5 

0.44 

27133 

24.0 

.0527430 

4616 

.9007796 

8069 

.3908699 

8450 

273  3  88.6 

29.5 

0.51 

27055 

24.5 

.0614715 

1898 

.9002989 

3285 

.3906617 

6378 

273  34  62.8 

3.6 

0.58 

26984 

25.0 

.0701956 

:9]36 

.8997484 

7803 

.3904232 

4004 

274  4  97.1 

37.8 

0.64 

26919 

25.5 

.0789145 

6322 

.8991280 

1622 

.3901544 

1326 

274  35  71.5 

12.1 

0.70 

26861 

26.0 

.0876276 

3451 

.8984378 

4744 

.3898552 

8345 

275  5106.1 

46.6 

0.75 

26809 

26.5 

.0963344 

0517 

.8976777 

7166 

.3895258 

5061 

275  36  80.7 

21.1 

0.80 

26763 

27.0 

.1050341 

:7512 

.8968477 

8890 

.3891657 

1471 

276  6115.5 

.55.8 

0.85 

26722 

27.5 

.1137259 

4428 

.8959478 

9914 

.3887755 

7579 

276  37  90.4 

30.6 

0.89 

26687 

28.0 

.1224091 

1258 

.8949780 

:0240 

.3883549 

3384 

277  8  65.5 

5.6 

0.93 

26658 

28.5 

.1310833 

:7999 

.8939384 

9867 

.3879039 

8884 

277  38  100.6 

40.6 

0.96 

26633 

29.0 

.1397477 

4642 

.8928289 

8796 

.3874226 

4082 

278  9  75.8 

15.7 

0.98 

26613 

29.5 

.1484017 

1181 

.8916499 

7029 

.3869111 

8978 

278  39111.1 

50.9 

1.00 

26599 

30.0 

.1570443 

7606 

.8904012 

4566 

.3863693 

3571 

279  10  86.6 

26.3 

1.01 

26590 

30.5 

.1656750 

3913 

.8890832 

1409 

.3857973 

7862 

279  41  62.1 

1.7 

1.01 

26585 

31.0 

.1742931 

0094 

.8876955 

7556 

.3851951 

1850 

280  11  97.7 

37.2 

1.01 

26585 

31.5 

.1828978 

6141 

.8862385 

3010 

.3845628 

5538 

280  42  73.3 

12.7 

1.01 

26590 

32.0 

+.1914883 

2046 

—.8847121 

7770 

—.3839004 

8925 

281  12108.9 

48.2 

—0.98 

26600 

NoTB^^s  denotes  a  obange  in  the  preceding  flgoxe. 


400      HELIOCENTRIC  COORDINATES. 


MERCURY. 

18T7. 

Julian 
Day. 

rc. 

y- 

Z. 

Log 
Radius 
Vector. 

Longitude  in 
Orbit. 

%. 

«'   i 

— %. 

340 

O     / 

Jan. 

0 

6620 

+0.3517 

-0.1321 

-0.0426 

9.5787 

339  22.3 

-6.29 

+  2.37 

+0.76 

5 

6625 

0.3484 

+0.0129 

0.0301 

9.5444 

1  59.1 

7.89 

-0.29 

0.68 

10 

6630 

0.2861 

0.1549 

-0.0125 

9.5121 

28  25.1 

8.09 

4.38 

+0.36 

15 

6635 

0.1641 

0.2631 

+0.0076 

9.491 1 

58  24.1 

5.37 

8.61 

-0.25 

20 

6640 

+0.0030 

0.3087 

0.0258 

9.4902 

89  59.7 

-0.11 

10.13 

0.85 

25 

6645 

-0.1593 

0.2779 

0.0378 

9.5098 

120  12.4 

+4.58 

7.98 

1.09 

30 

6650 

0.2885 

0.1881 

0.0418 

9.5416 

146  57.4 

^m 

4.35 

0.97 

Feb. 

4 

6655 

0.3684 

+0.0650 

0.0385 

9.5759 

169  51.8 

6.71 

-  1.18 

0.70  . 

9 

6660 

0.3978 

-0.0676 

0.0299 

9.6071 

189  31.8 

5.85 

+  0.99 

0.44 

14 

6665 

0.3829 

0.1934 

0.0180 

9.6324 

206  47.0 

4.72 

2.38 

0.22 

1 

19 

6670 

0.3321 

0.3012 

+0.0043 

9.6512 

222  22.0 

3.60 

3.26 

-0.04 

24 

6675 

0.2538 

0.3847 

-0.0098 

9.6632 

236  52.8 

2.54 

3.83 

+0.09 

March  1 

6680 

0.1564 

0.4390 

0.0231 

9.6687 

250  49.2 

1.50 

4.22 

0.22 

6 

6685 

-0.0476 

0.4613 

0.0347 

•  9.6676 

264  37.2 

+0.46 

4.46 

0.33 

11 

6690 

+0.0648 

0.4498 

0.0438 

9.6600 

278  41.8 

-0.66 

4.59 

0.44 

16 

6695 

0.1720 

0.4036 

0.0495 

9.6458 

293  29.9 

1.93 

4.54 

0.56 

21 

6700 

0.2643 

0.3230 

0.0510 

9.6249 

309  33.1 

3.44 

4.20 

0.66 

26 

6705 

0.3303 

0.2109 

0.0474 

9.5975 

327  30.1 

5.18 

3.32 

0.74 

31 

6710 

0.3568 

-0.0742 

0.0383 

9.5649 

348  7.8 

7.01 

+  1.46 

0.75 

April 

5 

6715 

0.3306 

+0.0725 

0.0235 

9.5306 

12  14.8 

8.25 

-  1.80 

0.58 

10 

6720 

0.2432 

0.2047 

-0.0045 

9.5016 

40  14.2 

7.40 

6.23 

+0.13 

15 

6725 

+0.1015 

0.2902 

+0.0154 

9.4881 

71  12.3 

-3.39 

9.70 

-0.52 

20 

6730 

-0.0651 

0.3042 

0.0315 

9.4961 

102  35.3 

40.05 

9.62 

1.00 

25 

6735 

0.2171 

0.2472 

0.0404 

9.5212 

131  32.6 

5.74 

6.55 

1.07 

30 

6740 

0.3273 

0.1406 

0.0412 

9.5556 

156  42.0 

6.86 

2.95 

087 

May 

5 

6745 

0.3861 

+0.01 14 

0.0355 

9.5892 

178  11.6 

6.41 

-0.19 

0.59 

9F 

10 

6750 

0.3966 

-0.1 20*3 

0.0254 

9.6181 

196  46.9 

5.40 

+  1.63 

0.35 

15 

6755 

0.3661 

0.2397 

+0.0125 

9.6408 

213  16.6 

4.25 

2.79 

-0.14 

20 

6760 

0.3032 

0.3383 

-0.0015 

9.6568 

228  21.6 

3.16 

3.53 

+0.02 

25 

6765 

0.2161 

0.4103 

0.0153 

9.6662 

242  35.1 

2.11 

4.00 

0.15 

30 

6770 

0.1131 

0.4520 

0.0281 

9.6690 

256  25.1 

1.08 

4.33 

0.27 

June 

4 

6775 

-0.0019 

0.4608 

0.0388 

9.6653 

270  16.7 

40.02 

4.53 

0.38 

9 

6780 

+0.1095 

0.4352 

0.0466 

9.6551 

284  a5.6 

-1.15 

4.59 

0.49 

14 

6785 

0.2118 

0.3750 

0.0506 

9.6381 

299  50.1 

2.51 

4.44 

0.60 

19 

6790 

0.2949 

0.2811 

0.0502 

9.6145 

316  34.3 

4.12 

3.93 

0.70 

24 

6795 

0.3467 

0.1578 

0.0444 

9.5848 

335  30.5 

.5.94 

2.71 

0.76 

29 

6800 

0.3533 

-0.0148 

0.a329 

9.5,509 

357  27.8 

7.65 

+  0.32 

0.71 

July 

4 

6805 

0.3026 

+0.1296 

-0.0161 

9.5176 

23  9.4 

8.25 

-3.64 

+0.44 

w 

9 

6810 

0.190J) 

0.2469 

+o.oa'J8 

9.4937 

52  34.0 

6.13 

7.94 

-0.12 

14 

6815 

+0.0346 

0.3055 

0.0227 

9.4887 

84  4.7 

-1.15 

10.16 

0.76 

19 

6820 

-0.1305 

0.2888 

0.0361 

9.5049 

114  45.5 

+3.88 

8.59 

1.07 

24 

6825 

0.2677 

0.2084 

0.0416 

9.5352 

142  14.0 

a46 

5.03 

1.00 

29 

6830 

0.3573 

+0.0896 

0.0396 

9.5696 

165  49.9 

a8o 

-  1.71 

0.76 

Aug. 

3 

6835 

0.3958 

-0.0429 

0.0318 

9.6016 

186  2.6 

6.04 

+  0.65 

a49 

^ 

8 

6840 

0.3886 

0.1708 

0.0203 

9.6281 

203  41.4 

4.93 

2.17 

OJ26 

13 

6845 

0.3439 

0.2827 

+0.0069 

9.6481 

219  32.3 

3.80 

3.12 

-0.08 

18 

6850 

0.2702 

0.3710 

-0.0072 

9,6614 

234  12.7 

2.73 

3.74 

+0.07  . 

23 

6855 

0.1758 

0.4310 

0.0207 

9,6681 

248  13.5 

1.70 

4.15 

0.20 

28 

6860 

-0.0684 

0.4596 

0.0327 

9.6683 

262  1.2 

+0.66 

4.41 

0.31  , 

Sept. 

2 

6865 

+0.0438 

0.4547 

0.0423 

9.6619 

276  0.7 

-0.44 

4.58 

0.43  ' 

A 

7 

6870 

0.1527 

0.4150 

0.0487 

9.6490 

290  38.4 

1.68 

4.56 

0.54 

12 

6875 

+0.2486 

-0.3408 

-0.0511 

9.6293 

306  24.8 

-3.13 

+  4J29 

4a64 

N(AX.— The  Spooh  ia  the  li405,000t]i  day  of  tke  Julian  Penod=sl87S,  July  SS. 


HELIOCENTRIC  COORDINATES.      401 


MERCURY. 

1877. 

Julian 
Day. 

X. 

y- 

Z, 

LoK 
BadiuR 
Vector. 

Longitude  in 
Orbit. 

1. 

7'' 

Z. 

340 

o   / 

Sept. 

17 

6880 

40.3205 

•0.2342 

-0.0485 

9.6031 

323  57.1 

-4.84 

+  3.54 

+0.73 

L 

23 

6885 

0.3556 

-0.1014 

0.0404 

9.5713 

344  0.7 

6.68 

+  1.91 

0.76 

27 

6890 

0.3402 

+0.0452 

0.0266 

9.5369 

7  25.2 

8.12 

-  1.09 

0.63 

Oct 

2 

6895 

0.2641 

0.1826 

-0.0082 

9.5062 

34  42.0 

7.78 

5.38 

+0.25 

7 

6900 

+0.1311 

0.2791 

+0.0119 

9.4890 

65  15.7 

-4.35 

9.26 

-0.40 

12 

6905 

-0.0837 

0.3075 

0.0290 

9.4930 

96  48.5 

+1.09 

9.94 

0.98 

17 

6910 

0.1912 

0.2625 

0.0394 

9.5161 

126  22.8 

5.27 

7iJ3 

1.08 

22 

6915 

0.3104 

0.1632 

0.0416 

9.5491 

152  16.4 

a8i 

3.58 

0.91 

27 

6920 

0.3790 

+0.0864 

0.0370 

9.5831 

174  24.3 

6.56 

-0.64 

0.64 

Nov. 

1 

6925 

0.3980 

-0.0961 

0.0275 

9.6131 

193  28.5 

5.61 

+  1.35 

0.39 

6 

6930 

0.3745 

0.2186 

0.0151 

9.6371 

210  18.4 

4.47 

2.61 

0.18 

11 

6935 

0.3170 

0.3217 

+0.0012 

9.6544 

225  36.5 

3.36 

3.41 

-O.01 

16 

6940 

0.2339 

0.3990 

-0.0128 

9.6650 

239  57.5 

2.31 

3.92 

+0.12 

21 

6945 

0.1333 

0.4465 

0.0258 

'9.6690 

253  49.9 

1.28 

4.27 

0.24 

26 

6950 

-0.0231 

0.4617 

0.0369 

9.6665 

267  39.3 

+0.23 

4.50 

0.36 

Dec. 

1 

6955 

+0.0890 

0.4427 

0.0454 

9.6575 

281  51.0 

-0.92 

4.60 

0.47 

6 

6960 

0.1937 

0.3889 

0.0502 

9/$418 

296  52j6 

2.24 

4.49 

0.58 

11 

6965 

0.2813 

0.3012 

0.0506 

9.6194 

313  17.1 

a79 

4.06 

0.68 

16 

6970 

0.3400 

0.1828 

0.0459 

9.5908 

331  44.9 

5.59 

3.01 

0.75 

21 

6975 

0.3562 

-0.0429 

0.0855 

9.5574 

353  44 

7.37 

+  0.88 

0.74 

26 

6980 

0.3168 

+0.1037 

0.0197 

9.5235 

18  1.9 

8.29 

-2.72 

+0.51 

31 

6985 

0.2160 

0.2285 

-0.0001 

9.4970 

46  48.6 

6.79 

7.17 

0.00 

36 

6990 

+0.0656 

+0.2998 

+0.0195 

9.4879 

78  8.0 

-2.20 

-10.08 

-0.66 

VENUS. 

1877. 

JhTlan 
Day. 

X. 

y- 

Z. 

Badins 
Vector. 

Longitude  in 
Orbit. 

1^ 

aj. 

2. 

Jail. 

0 

340 

6620 

-0.6503 

-0.3121 

+O.0327 

9.8586 

205  35.3 

+20.98 

+10.07 

-1.05 

5 

6625 

0.6010 

0.4004 

0.0286 

9.8590 

213  37  JJ 

19.33 

12.87 

0.92 

10 

6630 

0.5400 

0.4808 

0.0239 

9.8594 

221  38.2 

17.32 

15.42 

0.77 

15 

6635 

0.4684 

0i>519 

0.0187 

9.8598 

229  38.2 

14.98 

17.64 

0.60 

20 

6640 

0.3878 

0.6122 

0.0132 

9.8602 

237  37.3 

12.36 

19.52 

0.42 

25 

6645 

0.2996 

0.6607 

0.0074 

9.8606 

245  35.6 

9.53 

21.01 

0.24 

30 

6650 

0.2056 

0.6963 

+0.0015 

9.8610 

253  330 

6.52 

22.09 

-O.05 

Feb. 

4 

6655 

0.1076 

0.7186 

-0.0045 

9.8613 

261  29.7 

3.40 

22.74 

+0.14 

9 

6660 

^.0076 

0.7270 

0.0103 

9.8616 

269  25.7 

+  0.24 

22.96 

0.33 

14 

6665 

+0.0926 

0.7214 

0.0160 

9.8618 

277  21.1 

-2.92 

22.74 

0.50 

19 

6670 

0.1910 

0.7020 

0.0214 

9.8620 

285  16.0 

6.02 

22.10 

0.67 

24 

6675 

0.2858 

0.6691 

0.0263 

9.8622 

293  10.6 

8.99 

21.05 

0.83 

March  1 

6680 

0.3751 

0.6234 

0.0308 

9.8623 

301  4.9 

11.79 

19.60 

0.97 

6 

6685 

0.4572 

0.5658 

0.0346 

9.8623 

308  59.1 

14.37 

17.78 

1.09 

11 

6690 

0.5305 

0.4974 

0.0378 

9.8623 

316  53.3 

16.67 

15.63 

1.19 

16 

6695 

0.5938 

0.4195 

0.0403 

9.8622 

324  47.5 

18.67 

13.19 

1.27 

21 

6700 

0.6456 

0.3335 

0.0420 

9.8621 

332  42.0 

20.32. 

10.50 

1.32 

26 

6705 

0.6851 

0.2412 

0.0429 

9.8619 

340  36.8 

21.60 

7.60 

1.35 

31 

6710 

0.7114 

0.1442 

0.0430 

9.8616 

348  32.1 

22.47 

4.56 

1.36 

April 

5 

6715 

0.7241 

-0.0445 

0.0422 

9.8614 

356  27.9 

22.91 

+  1.41 

1.34 

» 

10 

6720 

0.7229 

+0.0561 

0.0407 

9.8610 

4  24.3 

22.92 

-  1.78 

1.29 

15 

6725 

0.7077 

0.1556 

0.0383 

9.8607 

12  21.6 

22.49 

4.94 

1.22 

20 

6730 

+0.6788 

+a2521 

-0.0352 

9.8603 

20  19.7 

-21.63 

-8.03 

+1.12 

NoTx.— The  Epoch  i.  the  3W5,000th  day  of  the  JoUan  Period=1873,  Joly  25. 
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* 

VENUS. 

1877, 

Julian 
Day. 

X. 

y- 

z. 

Log 
Badms 
Vector. 

Longitude  in 
Orbit 

X. 

y. 

2. 

iMO 

( 

O    / 

April 

25 

6735 

40.6368 

+0.3437 

-0.0315 

9.8599 

28  18.6 

-20.34 

-10.98 

+1.00 

^ 

30 

6740 

0.5824 

0.4287 

0.0271 

9.8595 

36  18.4 

18.66 

13.74 

0.87  : 

May 

5 

6745 

0.5166 

0.5052 

0.0222 

9.8591 

44  19.1 

16.60 

16.24 

0.71 

w 

10 

6750 

0.4408 

.  0.5719 

0.0168 

9.8587 

52  20.7 

14JW) 

18.43 

0.54  ' 

15 

6755 

0.3563 

0.6274 

0.0111 

9.8583 

60  23.2 

11.51 

20.28 

0.36 

ao 

6760 

0JJ648 

0.6706 

-0.0053 

9.8579 

68  26.6 

8.58 

21.73 

+0.17 

25 

6765 

0.1681 

0.7005 

+0.0007 

9.8576 

76  30.8 

5.46 

22.75 

-0.02 

30 

6770 

+0.0680 

0.7166 

0.0067 

9.8572 

84  35.8 

-2.21 

23.32 

0.22 

June 

4 

6775 

-0.0334 

0.7185 

0.0126 

9.8570 

92  41.4 

+  1.09 

23.43 

0.41 

9 

6780 

0.1341 

0,7061 

0.0182 

9.8567 

100  47.6 

4.38 

23.0f 

0.59 

14 

6785 

0.2322 

0.6798 

0.0234 

9.8566 

108  54.2 

7.59 

22.23 

0.76 

19 

6790 

0.3256 

0.6399 

0.0282 

9.8564 

117  1.2 

10.66 

20.94 

0.92  , 

24 

6795 

0.4126 

0.5872 

0.0323 

9.8564 

125  8.4 

13.51 

19.23 

1.06  1 

29 

6800 

0.4913 

0.5228 

0.0360 

9.8564 

133  15.6 

16.06 

17.12 

1.18 

July 

4 

6805 

0.5602 

0.4482 

0.0388 

9.8564 

141  22.8 

18.33 

14.67 

1.27 

9 

6810 

0.6180 

0.3645 

0.0409 

9.8565 

149  29.9 

20.21 

11.92 

1.34 

14 

6815 

0.6635 

0.2735 

0.0421 

9.8567 

157  36.6 

21.68 

8.93 

1.38 

19 

6820 

0.6959 

0.1772 

0.0426 

9.8569 

165  42.9 

22.70 

5.78 

1.39 

24 

6825 

0.7144 

+0.0773 

0.0422 

9.8572 

173  48.6 

23.26 

-  2.52 

1.37 

29 

6830 

0.7187 

-0.024! 

0.0409 

9.8575 

181  53.7 

23.35 

+  0.78 

1.33 

Aug. 

3 

6835 

0.7088 

0.1250 

0.0388 

9.8578 

189  58.0 

22.98 

4.05 

1.26 

^^ 

8 

6840 

0.6850 

0.2236 

0.0360 

9.8582 

198  1.5 

22.15 

7.23 

1.16 

13 

6845 

0.6477 

0.3176 

0.0325 

9.8586 

206  4.2 

20.88 

10.24 

1.05 

18 

6850 

0.5977 

0.4054 

0.0283 

9.8590 

214  6.0 

19.21 

13.03 

0.91 

23 

6855 

0.5360 

0.4854 

0.0236 

9.8594 

222  6.9 

17.18 

15.55 

0.76 

28 

6860 

0.4639 

0.5558 

0.0184 

9.8598 

230  6.9 

14.83 

ir.76 

0.59 

Sept 

2 

6865 

0.3827 

0.6155 

0.0128 

9.8602 

238  6.0 

12.20 

19.62 

0.41 

m 

7 

6870 

0^2941 

0.6632 

0.0070 

9.8606 

246  4.2 

9.35 

21.09 

0.22 

12 

6875 

0.1998 

0.6980 

+0.0011 

9.8610 

254  1.6 

6.34 

22.14 

-0.04 

17 

6880 

0.1016 

0.7194 

-0.0048 

9.8613 

261  58.2 

3.22 

22.77 

+0.15 

22 

6885 

-0.0015 

0.7270 

0.0106 

9.8616 

269  54.2 

+  0.05 

22.96 

0.34  1 

27 

6890 

+0.0986 

0.7206 

0.0163 

9.8618 

277  49.6 

-  3.11 

22.72 

0.52 

Oct 

2 

6895 

0.1968 

0.7004 

0.0217 

9.8620 

285  44.5 

6.20 

22.a5 

0.68 

7 

6900 

0.2913 

0.6667 

0.0266 

9.8622 

293  39.0 

9.16 

20.97 

0.84 

12 

6905 

0.3802 

0.6203 

0.0310 

9.8623 

301  33.3 

11.95 

19.50 

0.98 

17 

6910 

0.4618 

0.5620 

0.0348 

9.8623 

319  27.5 

14.51 

17.66 

1.09 

22 

6915 

0.5346 

0.4930 

0.0380 

9.8623 

317  21.7 

16.80 

15.50 

1.19 

27 

6920 

0.5972 

0.4145 

0.0404 

9.8622 

325  15.9 

18.78 

13.04 

1.27 

Nov. 

1 

6925 

0.6483 

0.3282 

0.0421 

9.8620 

333  10.4 

20.41 

10.33 

1.32  i 

6 

6930 

0.6870 

0.2355 

0.0429 

9.8619 

341  5.2 

21.66 

7.42 

1.35 

11 

69a5 

0.7126 

0.13&3 

0.0430 

9.8616 

349  0.5 

22.50 

4.36 

1.36 

16 

6940 

0J244 

-0.a385 

0.0422 

9.8613 

356  56.4 

22.92 

+  li21 

1.34 

21 

6945 

0.7224 

+0.0621 

0.0405 

9.8610 

4  53.0 

22JK) 

-  1.97 

1.29 

26 

6950 

0.7063 

0.1615 

0.0382 

9.8607 

12  50.3 

22.45 

5.i3 

1.22 

Dec. 

1 

6955 

0.6766 

0.2577 

0.0.350 

9.8603 

20  48.4 

21.57 

8.21 

1.12 

6 

6960 

0.6338 

0.3490 

0.0312 

9.8599 

28  47.4 

20.26 

11.15 

1.00 

11 

6965 

0.5787 

0.4335 

0.0268 

9.8595 

36  47.3 

18.55 

13.89 

0.86 

16 

6970 

0.5123 

0.5095 

0.0219 

9.8591 

44  48.0 

16.46 

16.38 

0.70 

21 

6975 

0.4359 

0.5756 

0.0165 

9.8586 

52  49.7 

14.05 

18.56 

0.53 

26 

6980 

0.3509 

0.6304 

0.0108 

9.8583 

60  52.3 

11.34 

20.37 

0.35 

31 

6985 

0.2590 

0.6727 

-t).0049 

9.8579 

68  55.8 

8.40 

21.80 

+0.16 

36 

6990 

+0.1620 

+0.7017 

+0.0011 

9.8574 

77  0.0 

-  5.27 

-22.80 

-0.04 

Note.— The  Epoch  is  the  2405,000th  day  of  the  Julian  Periods  187^.  July  85. 
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THE  EARTH. 

1877. 

Julian 
Day. 

X. 

y- 

Z, 

Lojg 
Badius 
Vector. 

Longitude  in 
Orbit. 

X, 

1? 
--y. 

«. 

S40 

o   / 

Jan.   0 

6620 

-0.1774 

+0.9670 

0.0000 

9.9926 

100  23.9 

+  2.49 

-13.58 

0.00 

10 

6630 

0.3458 

0.9207 

9.9928 

110  35.4 

4.85 

12.91 

20 

6640 

0.5036 

0.8457 

9.9931 

120  46.4 

7.05 

11.83 

30 

6650 

0.6457 

0.7444 

9.9936 

130  56.1 

9.00 

10.38 

Feb.   9 

6660 

0.7679 

0.6203 

9.9944 

141  4.0 

10.65 

8.60 

19 

6670 

0.8666 

0.4772 

9.9953 

151  9.6 

11.94 

r        6.58 

March  1 

6680 

0.9389 

0.3195 

9.9963 

161  12.5 

12.85 

4.37 

11 

6690 

0.9827 

+0.1520 

9.9975 

171  12.4 

13.34 

-  2.06 

21 

6700 

0.9968 

-0.0200 

9.9987 

181  9.0 

13.42 

+  0.27 

31 

6710 

0.9813 

0.1914 

9.9999 

191  2.1 

13.10 

2.56 

April  10 

6720 

0.9369 

0.3571 

0.0012 

200  51.9 

12.40 

4.73 

20 

6730 

0.8651 

0.5124 

0.0024 

210  38.4 

11.36 

6.72 

30 

6740 

0.7681 

0.6528 

0.0035 

220  21.7 

10.00 

8.50 

May  10 

6750 

0.6489 

0.7745 

0.0045 

230  2.2 

8.39 

10.02 

20 

6760 

0.5112 

0.8738 

0.0054 

239  40.1 

6.57 

11^33 

30 

6770 

0.3591 

0.9485 

0.0061 

249  15.8 

4.59 

12.13 

June   9 

6780 

0.1968 

0.9963 

0.0067 

258  49.8 

2.51 

12.69 

19 

6790 

-0.0288 

1.0160 

0.0071 

268  22.7 

+  0.37 

12.91 

29 

6800 

+0.1400 

1.0070 

0.0072 

277  54.7 

-  1.78 

12.78 

July   9 

6810 

0.3048 

0.9698 

0.0072 

287  26.7 

3.87 

12.31 

19 

6820 

0.4610 

0.9054 

0.0069 

296  59.1 

5.87 

11.52 

29 

6830 

0.6042 

0.8155 

0.0065 

306  32.3 

7.71 

10.41 

Aug.  8 

6840 

0.7305 

0.7027 

0.0059 

316  6.9 

9.36 

9.00 

18 

6850 

0.8361 

0.5696 

0.0051 

325  43.5 

10.77 

7.32 

28 

6860 

0.9177 

0.4206 

0.0041 

335  22.3 

11.90 

5.45 

Sept  7 

6870 

0.9730 

0.2596 

0.0031 

345  3.9 

12.71 

3.39 

17 

6880 

1.0003 

-0.0909 

0.0019 

354  48.5 

13.17 

+  1.20- 

27 

6890 

0.9984 

+0.0804 

0.0007 

4  36.3 

13.26 

-  1.07 

Oct.   7 

6900 

0.9671 

0.2493 

9.9994 

14  27.5 

12.95 

3.34 

17 

6910 

0.9071 

0.4109 

9.9982 

24  22.1 

12.25 

5.55 

27 

6920 

0.8200 

0.5602 

9.9970 

34  20.0 

11.17 

7.63 

Nov.   6 

6930 

0.7083 

0.6925 

9.9959 

44  21.1 

9.72 

9.50 

16 

6940 

0.5751 

0.8037 

9.9949 

■  54  25iJ 

7.95 

11.11 

26 

6950 

0.4243 

0.8904 

9.9940 

64  31.8 

5.90 

12.38 

Dec   6 

6960 

0.2603 

0.9497 

9.9934 

74  40.6 

3.63 

13JJ7 

16 

6970 

+0.0883 

0.9797 

9.9929 

84  51.0 

-  1.24 

13.73 

26 

6980 

-0.0863 

0.9795 

9.9927 

95  2.1 

+  1.20 

13.74 

36 

6990 

-0.2583 

+0.9489 

0.0000 

9.9927 

105  13.8 

+  3.63 

-13.31 

0.00 

MARS, 

1877. 

Jnlian 
Day. 

X. 

y- 

Z. 

Badios 
Vector. 

Longitude  In 
&bit. 

X. 

— y- 

z. 

Jan.   0 

d40 

6620 

-1.4789 

-0.6314 

+0.0224 

0.20632 

20^  6  2*i 

+0.63 

+0.27 

-0.01 

10 

6630 

1.4130 

0.7459 

0.0183 

0.20354 

207  4911 

0.61 

0.32 

0.01 

20 

6640 

1.3368 

0.8550 

0.0141 

0.20057 

212  35  47 

0.59 

0.38 

-0.01 

30 

6650 

1.2508 

0.9579 

0.0098 

0.19742 

217  26  26 

0.56 

0.43 

0.00 

Feb.   9 

6660 

1.1553 

1.0536 

0.0054 

0.19412 

222  2127 

0.54 

0.49 

0.00 

19 

6670 

1.0509 

1.1410 

+0.0010 

0.19067 

227  21  6 

0.50 

0.54 

0.00 

March  1 

6680 

0.9382 

1.2193 

-0.0034 

0.18711 

232  25  37 

0.45 

0.59 

0.00 

11 

6690 

-0.8178 

-1.2877 

-0.0077 

0.1&345 

237  3515 

+0.41 

+0.64 

0.00 

None.— The  Epoch  is  the  3405,000th  day  of  the  Julian  Period =1873,  July  25. 


404      HELIOCENTRIC  COORDINATES. 


MARS. 

» 

1877. 

Jalian 
Day. 

X. 

y- 

Z. 

Badina 
Vector. 

0.17972 

Longitndein 
Orbit. 

«3 

Z. 

2.  , 

1 

March  21 

940 

6700 

-0.6907 

-1.3455 

-0.0120 

242  50  12 

+0.35 

+0.69 

+0.01 

31 

6710 

0.5576 

1.3919 

0.0163 

0.17596 

248  10  37 

0.29 

0.73 

0.01 

April 

10 

6720 

0.4197 

1.4260 

0.0204 

0.17219 

253  36  40 

0.23 

0.77 

0.01 

20 

6?30 

OJ2781 

1.4471 

0.0242 

0.16846 

259  8  22 

0.15 

0.80 

0.01 

30 

6740 

-0.1337 

1.4550 

0.0279 

0.16479 

204  45  49 

+0.07 

0.82 

0.02 

May 

10 

6750 

^+0.0118 

1.4491 

0.0313 

0.16123 

270  28  55 

-0.01 

0.84 

0.02 

20 

6760 

0.1572 

1.4291 

0.0344 

0.15782 

276  17  34 

0.09 

0.85 

0.02 

30 

6770 

0.3010 

1.3949 

0.0371 

0.15460 

2821136 

0.18 

0.85 

0.02 

June 

9 

6780 

0.4418 

1.3465 

0.0395 

0.15162 

288  10  43 

0.27 

0.84 

0.02 

19 

*  6790 

0.5780 

1.2842 

0.0415 

0.14891 

294  14  34 

0.36 

0.81 

0.03 

29 

6800 

0.7081 

1.2084 

0.0430 

0.14a52 

300  22  44 

0.45 

0.77 

0.03 

July 

9 

6810 

0.8306 

1.1196 

0.0441 

0.14448 

306  34  41 

0.54 

0.73 

0.03 

19 

6820 

0.9440 

1.0185 

0.0447 

0.14282 

312  49  48 

a62 

0.67 

0.03 

29 

6830 

1.0470 

0.9062 

0.0448 

0.14158 

319  7  26 

0.69 

0.60 

0.03 

Aug. 

8 

6840 

1.1384 

0.7838 

0.0444 

0.14077 

325  26  52 

0.76 

0i»2 

0.08 

18 

6850 

lJil70 

0.6527 

0.0435 

0.14041 

331  47  19 

0.81 

0.44 

0.08 

28 

6860 

1.2820 

0.5143 

0.0421 

0.14049 

338  8  0 

0.86 

0.34 

0.08 

Sept 

7 

6870 

1.3327 

0.3701 

0.0402 

0.14104 

344  28  9 

0.89 

0.25 

0.03 

17 

6880 

1.3684 

0.2218 

0.0379 

0.14202 

350  46  57 

0.91 

0.15 

0.03 

27 

6890 

1.3890 

-0.0710 

0.0352 

0.14343 

357  3  40 

0.91 

+0.05 

0.02 

Oct. 

7 

6900 

1.3944 

+0.0806 

0.0321 

0.14524 

3  17  36 

0.90 

-0.05 

0.02 

17 

6910 

1.3847 

0.2313 

0.0286 

0.14742 

928  7 

0.88 

0.15 

0.02 

27 

6920 

1.3602 

0.3795 

0.0248 

0.14994 

15  34  38 

0.85 

OJ24 

0.02 

Nov. 

6 

6930 

1.3214 

0.5237 

0.0208 

0.15276 

2136  39 

0.81 

0.32 

0.01 

16 

6940 

1.2690 

0.6626 

0:0166 

0.15584 

27  33  47 

0.76 

0.40 

0.01 

26 

6950 

1.2038 

0.7948 

0.0121 

0.15914 

33  25  43 

0.71 

0.47 

+0.01 

Dec. 

6 

6960 

1.1267 

0.9192 

0.0076 

0.16261 

39  12  12 

0.65 

0.53 

0.00  i 

16 

6970 

1.0388 

1.0347 

-0.0030 

0.16621 

4453  5 

0.58 

0.58 

0.00  ; 

26 

6980 

0.9412 

1.1406 

+0.0016 

0.16991 

50  28  17 

0.51 

0.62 

0.00 

36 

6990 

•»«.8350 

+1.2360 

+0.0062 

0.17366 

55  57  46 

-0.44 

-0.66 

0.00 

JUPI 

TER. 

1977. 

Julian 
Day. 

X. 

y- 

Z. 

Log 
Radios 
Vector. 

Longitadoin 
Orbit. 

It' 

z. 

Jan. 

0 

240 

6620 

-1.37726 

-5.13199 

+0.04966 

0.72541 

O   J   // 

254  58  19 

+41.47 

+154.55 

-1.50 

10 

6630 

1.30503 

5.14750 

0.04809 

0.22514 

255  46  5 

39.37 

155.29 

1.45 

20 

6640 

1.23254 

5.16198 

0.04651 

0.72487 

256  33  55 

37.26 

156.01 

1.41 

30 

6650 

1.15982 

5.17543 

0.04491 

0.72460  257  21  48| 

35.12 

156.71 

1.37 

Feb. 

9 

6660 

1.08688 

5.18786 

0.04331 

0.72433 

258  9  45 

32.97 

157.39 

1.32 

19 

6670 

1.01372 

5.19926 

0.04170 

0.72406  258  57  45 

30.81 

158.04 

xsn 

March  1 

6680 

0.94036 

5.20962 

0.04008 

0.72378  259  45  48 

28.64 

158.65 

\3Et 

11 

6690 

0.86681 

5J21894 

0.03846 

0.72850  260  33  55 

26.45 

159i23 

1.17 

21 

6700 

0.79309 

5.22721 

0.03682 

0.72323  26122  6 

24.25 

159.79 

1.13 

31 

6710 

0.71922 

5.23443 

0.03518 

0.72294 

26210  20 

22.08 

160.33 

1.08 

April 

10 

6720 

0.64520 

5.24060 

0.a3353 

0.72266  262  58  39 

19.80 

160.83 

1.08 

20 

6730 

0.57104 

5.24571 

0.03186 

0.72237  263  47  1 

17.56 

161.31 

0.96 

30 

6740 

0.49677 

5.24976 

0.03021 

0.72208 

264  35  27 

15.31 

161.75 

0.93 

May 

10 

6750 

0.42239 

5.25277 

0.02854 

0.72179 

265  23  27 

13.04 

162.17 

0.88 

1  ' 

20 

6760 

-0.34792 

-5.25471 

40.02686 

0.72150  266  12  31 

1 

+10.76 

+162.56 

-0.83 

NoTB.— Th«  Epoch  is  the  3405,OOOUi  day  of  the  Julian  Period =187»,  July'SS. 
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JUPITER. 

1S77. 

Julian 
Day. 

X. 

y- 

z. 

Log 
Kadias 
Vector. 

0.72121 

I>oD2itadeiii 
Orbit 

2. 

r3 

y. 

z. 

Hay 

30 

340 

6770 

-0.27338 

-5,25559 

40.02518 

267  i'  ii 

4  8.47 

4162.92 

-0.78 

June 

9 

6780 

0.19879 

5.25540 

0.02349 

0.72092 

267  49  51 

6.17 

163.24 

0.73 

19 

6790 

0.12415 

5.25414 

0.02180 

0.72063 

268  38  37 

3.86 

163.53 

0.68 

29 

6800 

-0.04949 

5.25180 

0.02011 

0.72033 

269  27  28 

4  1.54 

163.79 

0.63 

July 

9 

6810 

40.02518 

5J24839 

0.01841 

0.72003 

270  16  22 

-0.79 

164.(;i 

0.58 

19 

6820 

0.09985 

5.24391 

0.01671 

0.71974 

271  5  20 

3.13 

164.21 

0.53 

29 

6830 

0.17449 

5.23835 

0.01500 

0.71944 

271  54  22 

5.48 

164.38 

0.47 

Aug. 

8 

6840 

0.24909 

5.23171 

0.01329 

0.71914 

272  43  27 

7.84 

164.51 

0.42 

18 

6850 

0.32364 

5.22399 

0.01158 

0.71884 

273  32  37 

10.20 

164.61 

0.36 

28 

6860 

0.39812 

5.21520 

0.00987 

0.71853 

274  21  51 

12.57 

164.68 

0.31 

Sept. 

7 

6870 

0.47251 

5.20533 

0.00815 

0.71823 

275  11  9 

14.95 

164.71 

0.26 

17 

6880 

0.54680 

5.19438 

0.00643 

0.71793 

276  0  30 

17.34 

164.71 

0.20 

27 

6890 

0.62098 

5.18234 

0.00471 

0.71762 

276  49  56 

19.73 

164.68 

0.15 

Oct 

7 

6900 

0.69503 

5.16923 

0.00299 

0.71732 

277  39  27 

22.13 

164.61 

0.10 

17 

6910 

0.76893 

5.15504 

40,00127 

0.71701 

278  29  1 

24.54 

164.50 

-0.05 

27 

6920 

0.84268 

5.13976 

-0,00045 

0.71670 

279  18  40 

26.95 

164.36 

40.01 

Nov. 

6 

6930 

0.91625 

5.12341 

0.00217 

0.71640 

280  8  23 

21>.36 

164.19 

0.07 

16 

6940 

0.98964 

5.10598 

0.00389 

0.71609 

280  58  10 

31.78 

163.98 

0.13 

26 

6950 

1.06282 

5.08748 

0.00561 

0.71578 

281  48  ^ 

34.20 

163.74 

0.18 

Dec. 

6 

6960 

1.13578 

5.06791 

0.00733 

0.71547 

282  37  58 

36.63 

163.45 

0.24 

IG 

6970 

1.20850 

5.04726 

0.00905 

0.71516 

283  27  59 

39.06 

163.13 

0.29 

26 

6980 

1.28097 

5.02554 

0.01077 

0.71485 

284  18  4 

41.49 

162.77 

0.35 

36 

6990 

41.35316 

-5.00275 

-0.01248 

0.71454 

285  813 

-43.92 

-162.38 

40.40 

■ 

SAT 

URN. 

- 

1W7. 

Julian 
Day. 

X, 

y- 

z. 

Log 
Badfbs 
Vector. 

Longitude  in 
Orbit. 

X. 

It' 
y. 

z. 

Jon. 

0 

S40 

6620 

49.05115 

-3.52956 

-0.30425 

0.98765 

338  43  24 

-13.33 

45.20 

40.45 

10 

6630 

9.06828 

3.47757 

0.30580 

0.98753 

a39  2  45 

13.36 

5.12 

0.45 

20 

6640 

9.06512 

3.42547 

0.30734 

0.98741 

339  22  7 

13.40 

5.05 

0.45 

30 

6650 

9.10166 

3.37325 

0.30887 

0.98729 

339  4129 

13.43 

4.98 

0.46 

Feb. 

9 

6660 

9.11791 

3.32092 

0.31039 

0.98717 

340  0  52 

13.47 

4.90 

0.46 

19 

6670 

9.13386 

3.26848 

0.31190 

0.98704 

340  20  15 

13.50 

4.83 

0.46 

March  I 

6680 

9.14951 

3.21594 

0.31340 

0.98692 

340  39  39 

13.54 

4.75 

0.46 

11 

6690 

9.16486 

3.16329 

0.31490 

0.98680 

340  59  4 

13.57 

4.68 

0.47 

21 

6700 

9.17991 

3.11054 

0.31  G30 

0.08608 

311  18  30 

13.61 

4.61 

0.47 

31 

6710 

9.19467 

3.05768 

0.31786 

0.98655 

34137  56 

13.64 

4.54 

0.47 

April 

10 

6720 

9i20914 

a00472 

0J31932 

0.98643 

34157  23 

13.68 

4.47 

0.47 

20 

6730 

9.22330 

2.95167 

0.32077 

0.98630 

342  16  51 

13.71 

4.39 

0.48 

30 

6740 

9.23716 

2.89852 

0.32221 

0.98618 

342  3619 

13.75 

4.32 

0.48 

May 

10 

6750 

9.25072 

2.84.528 

0.32364 

0.98605 

842  55  48 

13.78 

4.24 

0.48 

20 

6760 

9.26397 

2.79195 

0.32506 

0.98592 

343  15  18 

13.81 

4.16 

0.48 

30 

6770 

9.27692 

2.73852 

0.32647 

0.98579 

343  34  48 

13.84 

4.08 

0.49 

.  Judo 

9 

6780 

9.28957 

2.68500 

0.32787 

0.98567 

343  54  19 

13.87 

4.00 

0.49 

' 

19 

6790 

9.30191 

2.63139 

0.32926 

0.98554 

344  13  51 

13.90 

3.93 

0.49 

1 

29 

6800 

9.31395 

2.57769 

0.33063 

0.98542 

344  33  23 

13.93 

3.85 

0.49 

July 

9 

6810 

9.32568 

2.52391 

0.33200 

0.98529 

344  52  56 

13.96 

3.78 

0.50 

19 

6820 

9.33710 

2.47005 

0.33336 

0.98516 

345  12  30 

13.99 

3.70 

0.50 

29 

6830 

49.34822 

-2.41610 

-0.a3470 

0.98503 

345  32  5 

-14.02 

43.62 

40.50 

VoTB.— The  Bpooh  is  the  9405,000th  day  of  the  Julian  Periods  1672,  July  85. 
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SATURN. 


• 

Jalixm 

^^?^ 

IS-:?. 

Day* 

X, 

y- 

Z, 

Badius 
Vector. 

340 

Aug.  8 

6840 

+9.35903 

-2.36207 

-O.33603 

0.98490 

18 

6850 

9.36954 

2.30796 

0.33735 

0.98478 

28 

6860 

9.37974 

2.25378 

0.33866 

0.98465 

Sept.  7 

6870 

9.38963 

2.19952 

0.33996 

0.98452 

17 

6880 

9.39920 

2.14519 

0.34125 

0.98439 

27 

6890 

9.40847 

2.09079 

0.34253 

0.98426 

Oct.  7 

6900 

9.41743 

2.03632 

0.34380 

0.98413 

17 

6910 

9.42607 

1.98178 

0.34505 

0.98400 

27 

6920 

9.43446 

1.92717 

0.34629 

0.98387 

Nov.  6 

6930 

9.44241 

1.87250 

0.34752 

0.98374 

16 

6940 

9.45011 

1.81777 

0.34874 

0.98361 

26 

6950 

9.45750 

1.76297 

0.34994 

0.98348 

Dec.  6 

6960 

9.46457 

1.70811 

0.35114 

0.98335 

16 

6970 

9.47133 

1.65320 

0.35232 

0.98322 

26 

6980 

9.47777 

1.59823 

0.35349 

0.98309 

36 

6990 

■t^.48389 

-1.54321 

-0UJ5466 

0.98296 

Longitude  in 
Orbit 


345  51  40 

346  11  16 
346  30  53 

346  50  30 

347  10   8 

347  29  47 

347  49  27 

348  9   7 

348  28  48 

348  48  30 

349  8  12 
349  27  55 

349  47  39 
a50  7  24 
35027   9 

350  46  55 


*« 

iC« 

X. 

y. 

? 

r> 

-14.05 

+3.54 

14.08 

a47 

14.11 

3.39 

14.13 

3.31 

14.16 

3.23 

14.18 

3.15 

14.21 

3.07 

14.23 

2.99 

14.26 

2.91 

14.29 

2.83 

14.32 

2.75 

14.34 

2.67 

14.36 

2.59 

14.38 

2.51 

.14.40 

2.43 

-14.42 

+2.35 

z. 

t^ 

+0.50 
0.51 
0.51 
0.51 
0.51 

0.52 
0.52 
0.52 
0.52 
0^ 

0J5Q 
0.53 
0.53 
0.53 
0.54 
+0.54 


DRANUS. 


1877. 


Jan.  20 
Mar.  1 
Apr.  10 
May  20 
June  29 

Aug.  8 
Sept.l7 
Oct.  27 
Dec.  6 
Jan.  15 


JuUan 
Day. 


»40 

6600 
6640 
6680 
6720 
6760 
6800 

6840 
6880 
6920 
6960 
7000 


-14.43973 
14.53660 
14.63336 
14.72899 
14.82350 
14.91688 

15.00911 
15.10021 
15.1i)OI5 
15.27890 
-15.36643 


y- 


+12.35251 
11.22054 
11.08827 
11.95519 
11.82129 
11.68657 

11.55104 
11.41468 
11.27754 
11.13J)65 
+11.0C099 


Z, 


+0.23038 
0.23113 
0.23189 
0.23262 
0.23331 
0.23399 

0.23465 
0.23530 
0.23593 
0.23654 
+0.23714 


Log 
Eadias 
Vector. 


1.26406 
1.26399 
1.26391 
1.26382 
1.26374 
1.26367 

1.26359 
1.26352 
1.26344 
1.26337 
1.26330 


Longitude  in 
&bit. 

X. 

O          1        II 

141  49  38 

+0.45 

-0.35 

142  20  16 

0.45 

0.34 

142  50  56 

0.45 

0.34 

142  21  37 

0.46 

0.34 

142  52  19 

0.46 

0.33 

142  23  1 

0.46 

0.33 

142  53  43 

0.46 

0.32 

142  24  26 

0.47 

0.32 

142  55  10 

0.47 

0.32 

142  25  54 

0.47 

0.31 

142  56  38 

+0.47 

-0.31 

K 
—  2. 


-0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
-0.01 


NEPTUNE. 


1877. 

Julian 
Day. 

X. 

y- 

Z, 

Log 
EadinB 
Vector. 

240 

6600 

+24.6741 

+16.7123 

-0.9217 

1.47444 

Jan.  20 

6640 

24.6030 

16.8169 

0.9221 

1.47444 

Mar.  1 

6680 

24.5314 

16.9212 

0.9225 

1.47444 

Apr.  10 
May  20 

6720 

24.4594 

17.0252 

0.9229 

1.47444 

6760 

24.3870 

17.1289 

0.9233 

1.47445 

June  29 

6800 

24.3142 

17.2323 

0.9236 

1.47445 

Aug.  8 

6840 

24.2409 

17.a354 

0.9240 

1.47445 

Sept.  17 

6880 

24.1672 

17.4382 

0.9243 

1.47445 

Oct  27 

6920 

24.0i»30 

17.5407 

0.9246 

1.47445 

Dec.  6 

6960 

24.0184 

17.6430 

0.9249 

1.47445 

46 

7000 

+23.9433 

+17.7450 

-0.9252 

1.47446 

Longitadein 
Orbit. 

It' 

X. 

«« 

7^- 

Sl  6  49 

-OJ23 

-0.16 

34  2124 

0.23 

0.16 

34  a5  59 

0.23 

0.16 

34  50  34 

Oi23 

0.16 

35  5  9 

0.23 

0.16 

35  19  44 

0.23 

0.16 

35  34  19 

Oi» 

0.16 

35  48  55 

Oi» 

0.16 

36  3  30 

OiS 

0.17 

36  18  6 

OJ23 

0.17 

36  32  42 

-OJ23 

-0.17 

z. 


+0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
+0.01 


Note.— The  Epoch  is  the  240.'>,000th  day  of  the  Julian  Period  =  1878,  July  85. 


I 

1 


PLANETS. 


407 


INCLINATIONS  AND  NODES. 


Planet. 


Mercury 
Venus . 
Mars  . 
Jupiter 
Saturn . 
Uranus 
Neptune 


Inclination. 


II 


7  0  9.8 
3  23  35.9 
1  51     1.8 

1  18  35.4 

2  29  19.9 
0  46  21.1 


1  46  54.7 


Increase  In  100  Daye. 


A< 


// 


+0.01947 
+0.01514 
-0.00586 
-0.06189 


-0.03825 


+0.00688 
-0.09020 


A'< 


0!05777 


-0.00772 
-0.07991 


-0.02747 


+0.02400 
-0.01613 
+0.00364 


Longitude  of 
Asoending  Node. 


Q 


o    I        II 

46  49  3.1 


75  32  6.8 
48  34  1.9 
99  7  15.4 

112  30  53.2 
73  21  7.0 

130  22  29.7 


Xnerease  in  100  Days. 


An 


// 


+  11.644 
8.904 
7.585 
9.397 
8.398 
5.080 

+ 10.885 


A'Q 


II 

- 1.271 


-2.705 
-2.905 
+  1.075 
-2.760 
+0.885 
-0.031 


KoiB.— The  Epoch  ia  the  S405,000th  day  of  the  Jnlian  Period- 1873,  July  8S. 

A  i  And  A  n  Mfer  to  the  moving  ecliptic  and  eqninox. 

A'  i  and  A'  Q  refer  to  the  ediptic  and  eqninox  of  the  epoch. 


MASSES.    Sxm's:^!. 


Planet. 


Mercury    .    . 


VenuB  .    .    . 


The  Earth    . 


Mars     .    . 


Jupiter , 


Saturn  .    . 


Uranus 


Neptune   . 


HfiyMI^ 


4865751 


390000 


354936 


2680637 


1047.879±i235 


:.000  000  206 


=.000  002  564 


=.000  002  817 


=.000  000  373 


=.000  954  308 


3501.6 


24905 

1 

18780 


:.000  285  584 


=.000  040  153 


=.000  053  248 


Log.ofKa88. 


93.31285 


94.40893 


94.44985 


93.57176 


96.979689 


96.455733 


95.60371 


95.72630 


Authorily. 


£voKK,  A.  JV.,  No.  443. 


Le  Vkrribr,  TlUor,  d«  JHerc^  p.  115. 


Lx  Vkrrixr,  J%6or.  de  Mere.^  p.  26. 


BuRCKHARDT,  Coitti.  dts  Temps^  1816, 
p.  343. 

BxssxL,  Dte  Masst  dts  Jupiter^  p.  64. 


Besskl,  Comptes  Rendu8^  1841. 


Lamovt,  Mem.  Ast.  Soc.j  Vol.  XI.  p.  54. 


Pbircb,  Am,  Ac.  Proc^  Vol.  I.  p.  333. 
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ECLIPSES  IN  1877. 


In  the  year  1877  there'  will  be  five  Eclipses,  three  of  the  Sun  and  two  of  die  Moon. 
I.  A  Total  Eclipse  of  the  Moon,  February  26-27,  1877,  invisible  at  Washington, 


8 


with  the  following  elements : 

d   h  m 

Washington  mean  time  of  g  in  Right  Ascension,  February  27  2  0-59.3. 

Sun's  Right  Ascension     22  43  42.38 
Moon's  Right  Ascension  10  43  42.38 


Hourly  Motion 


9!39 


134.46 


Sun's  Declination 
Moon's  Declination 
Sun's  Equa.  Hor.  Par. 
Moon's  Equa.  Hor.  Par. 


-8    4  14.7 

+8  12    0.3 

8.9 

60  47.9 


Hourly  Motion 


n 


U 


1& 


True  Semidieuneter 

It  u 


•4-  0  56.6 

-17  14.4 

16  8.5 

16  33.2 


From  these  elements  may  be  deduced  the  following  results : — 

d      h      m 

Moon  enters  Penumbra  February  26  23  25.0  Washington  mean  time. 


Moon  enters  Shadow 
Total  Eclipse  begins 
Middle  of  Eclipse 
Total  Eclipse  ends 
Moon  leaves  Shadow 
Moon  leaves  Penumbra 


27    0  21.2 


27 
27 
27 
27 
27 


1  18.7 

2  7.2 

2  55.6 

3  53.2 

4  48.8 


4i 
iC 
Ci 
ii 
U 


U 


First  contact  of  Shadow  with  Moon's  limb  124^  from  the  north  point  towards  the 
East,  when  the  Moon  is  in  the  zenith,  in  longitude  177^  3^  East  from  Washington, 
and  in  latitude  8''  40^  North. 

Last  contact  of  Shadow  with  Moon's  limb  69°  from  the  north  point  towards  the 
West,  when  the  Moon  is  in  the  zenith,  in  longitude  125°  53^  East  from  Washington, 
and  in  latitude  T  40^  North. 

Magnitude  of  the  Eclipse  =  1.671  (Moon's  diameter  =  1). 

II.  A  Partial  Eclipse  of  the  Sun,  March  14,  1877,  invisible  at  Washington,  with 
the  following  elements : 

d     h     m      8 

Washington  mean  time  of  <{  in  Right  Ascension,  March  14  10  59  12.0. 

Sun  and  Moon's  R.  A.      23  40  35.28 

Sun's  Decimation  —2    6    8.6 

Moon's  Declination  —0  38  46.0 

Sun's  Equa.  Hor.  Par.  8.9 

Moon's  Equa.  Hor.  Par.  55    4.1 


Hourly  Motions 

9.14  and  108.56 

Hourly  Motion 

+  d  59!2 

((                         (C 

+  14  43.2 

True  Semidiameter 

16    4.5 

(&                         4C 

15  59.6 

ECLIPSES,  1877. 
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From  these  elements  may  be  deduced  the  following  results  :— 

Eclipse  begins  on  the  Earth  March  14*  8**  7"*.0,  Washington  mean  time,  in  longi-  J 

tude  15r  58^6  East  from  Washington,  and  in  latitude  34°  7'2.  ] 

SoTih. 

Greatest  Eclipse  9^  30°>.0,  in  longitude  133°  38^6  East  from  Washington,  and  in    | 

latitude  64°  4M  North 

; 

Eclipse  ends  on  the  Earth  10^  52™.l,in  longitude  156°23'.5  East  from  Washington,    | 

and  in  latitude  87°  8^.7  North. 

• 

Magnitude  of  the  Greatest  Eclipse  =  0.298  (Sun's  diameter  =  1). 

DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE 

,  FOR  PENUMBRA. 

Wash. 
M.  Time. 

A. 

B. 

€• 

logE. 

logF. 

logG. 

logH. 

^ 

1 

h     m 

9.99 

9.99 

-8.6 

-8.5 

O           #           // 

8    0 

-1.35077 

+ 1.41069 

+0.27917 

9616 

9770 

2609 

1695 

117  42  36.4 

8  10 

1.27545 

1.45231 

0.32079 

9617 

9771 

2563 

1634 

120  12  38.8 

8  20 

1.20012 

1.49393 

0.36241 

9618 

9771 

2516 

1573 

122  42  41.3 

8  30 

1.12478 

1.53554 

0.40404 

9619 

9772 

2469 

1512 

125  12  43.7 

8  40 

1.04943 

1.57716 

0.44567 

9619 

9773 

2421 

1451 

127  42  46.2 

8  50 

0.97407 

1.61878 

0.48730 

9620 

9773 

2373 

1390 

130  12  48.6 

9    0 

0.89871 

1.66039 

0.52893 

9621 

9774 

2324 

1329 

132  42  51.1 

9  10 

0.82334 

1.70201 

0.57056 

9622 

9775 

2277 

1267 

135  12  53.5 

9  20 

0.74796 

1.74363 

0.61219 

9623 

9776 

2229 

1206 

137  42  56.0 

9  30 

0.67258 

1.78524 

0.65383 

9624 

9776 

2181 

1144 

140  12  58.4 

9  40 

0.59719 

1.82686 

0.69546 

9624 

9777 

2134 

1083 

142  43    0.9 

9  50 

0.52180 

1.86848 

0.73710 

9625 

9777 

2086 

1021 

145  13    3.3 

10    0 

0.44640 

1.91010 

0.77874 

9626 

9778 

2038 

0959 

147  43    5.8 

10  10 

0.37100 

1.95172 

0.82037 

9627 

9778 

1990 

0897 

150  13    8.2 

10  20 

0.29560 

1.99334 

0.86201 

9628 

9779 

1942 

0835 

152  43  10.7 

10  30 

0.22020 

2.03495 

0.90365 

9629 

9779 

1894 

0773 

155  13  13.1 

10  40 

0.14480 

2.07657 

0.94529 

9629 

9780 

1846 

0711 

157  43  15.5 

10  50 

-0.06939 

2.11819 

0.98693 

9630 

9781 

1798 

0640 

160  13  18.0 

11     0 

+0.00602 

+2.15981 

+  1.02857 

9631 

9782 

1750 

0587 

162  43  20.4 

CHANGES  OF  THE  QUANTITIES  IN  T 

HE  TABLES  OF  DAT 

'A  IN  UNITS  OF  THE 

SIXTH  PLAC 

E  OF  DECIMALS. 

For  one  Minute. 

] 

1*01  one  Second. 

Washington 
Mean  lime. 

A. 

B. 

C. 

A'. 

B'. 

c. 

h      m 

8    0 

+7531.3 

+4161.7 

1-4162.2 

+ 125.52 

+69.36 

+69.37 

8  30 

7534.3 

4161.7 

4162.7 

125.57 

69.36 

69.38 

9    0 

7536.7 

4161.7 

4163.1 

125.61 

69.36 

69.38 

9  30 

7538.5 

4161.8 

4163.5 

125.64 

69.36 

69.39 

10    0 

7539.7 

4161.8 

4163.7 

125.66 

69.36 

69.39 

10  30 

7540.3 

4161.8 

4163.8 

125.67 

69.36 

69.40 

11    0 

+7540.3 

+4161.8 

1-4163.8 

+  125.67 

+69.36 

+69.40 
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OUTLINES  AND  PATH  OF  THE  PKNUMBBA  OF  THE  PARTIAL  ECUPSE  OF 

SEPTEMBER  6,  1877. 
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III.  A  Partial  Eclipse  of  the  Sun,  August  8,  1877,  invisible  at  Washington,  with 
the  following  elements : 

d      h      m       A 

Washington  mean  time  of  i  in  Right  Ascension,  August  8  11  24  14.1. 

Sun  and  Moon's  R.  A.        9  16  23.24         Hourly  Motions             9*!52  and  147!52 

Sun's  Declination             +15°  51  41.3         Hourly  Motion                       —  o' 43.3 
Moon's  Declination          +17  19  56.6             ''             '*                           -14  39.1 
Sun's  Equa.  Hor.  Par.                       8.7        True  Sera  idiameter                   15  47.1 
Moon's  Equa  Hor.  Por.            61  20.6            "            "                              16  42.1 
From  these  elements  may  be  deduced  the  following  results : — 
Eclipse  begins  on  the  Earth  August  8*  11^  4™.4,  Washington  mean  time,  in  longi- 
tude 46"*  48^2  West  from  Washington,  and  in  latitude  72°  56^0  North. 

Greatest  Eclipse  12»>  22*° .0,  in  longitude  146°  33'.3  West  from  Washington,  and  in 
latitude  62°  21^6  North. 

Eclipse  ends  on  the  Earth  13^*  40°».0,  in  longitude  172°  50^.1  East  from  Washington, 
and  in  latitude  35°  48^.2  North. 

Magnitude  of  the  Greatest  Eclipse  =  0.394  (Sun's  diameter  =  1.) 
DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

Wash. 
M.Time. 

A. 

B. 

€. 

log  B. 

log  F. 

log  G. 

log  H. 

;« 

b     m 

11     0 
11  10 
11  20 
11  30 
11  40 

11  50 

12  0 
12  10 
12  20 
12  30 
12  40 

12  50 

13  0 
13  10 
13  20 
13  30 
13  40 

-0.21739 
0.12768 

-0.03798 

+0.05172 
0.14141 
0.23110 
0.32078 
0.41046 
0.50013 
0.58980 
0.67946 
0.76912 
0.85878 
0.94843 
1.03807 
1.12771 

+ 1.21734 

+2.06478 
2.02686 
1.98893 
1.95098 
1.91301 
1.87503 
1.83703 
1,79902 
1.76100 
1.72297 
1.68493 
1.64688 
1.60883 
1.57077 
1.53271 
1.49465 

+ 1.45659 

+  1.00330 
0.96537 
0.92743 
0.88948 
0.85151 
0.81353 
0.77553 
0.73752 
0.69950 
0.66148 
0.62345 
0.58541 
0.54737 
0.50933 
0.47128 
0.43323 

+0.39519 

9.98 
3708 
3712 
3716 
3720 
3724 
3728 
3732 
3736 
3740 
3744 
3748 
3752 
3756 
3760 
3765 
3769 
3773 

9.98 
2569 
2573 
2578 
2582 
2586 
2590 
2594 
2599 
2603 
2607 
2611 
2615 
2620 
2624 
2628 
2632 
2636 

+9.42 
9579 
9527 
9475 
9423 
9371 
9319 
9268 
9216 
9164 
9112 
9059 
9007 
8955 
8903 
8851 
8799 
8747 

+9.44 
3683 
3633 
3583 
3532 
3482 
3432 
3382 
3332 
3282 
3231 
3181 
3131 
3081 
3031 
2980 
2930 
2880 

248  52  28.7 
251  22  30.4 
253  52  32.0 
256  22  33.7 
258  52  35.4 
261  22  37.1 
263  52  38.8 
266  22  40.4 
268  52  42.1 
271  22  43.8 
273  52  45.5 
276  22  47.2 
278  52  48.9 
281  22  50.5 
283  52  52.2 
286  22  53.9 
288  52  55.6 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA  IN  UNITS  OF  THE 

SIXTH  PLACE  OF  DECIMALS. 

Waahington 
Mean  Tune. 

For  one  Mlnnte. 

For  one  Second. 

A. 

B. 

c. 

A'. 

B'. 

c. 

h      m 

11    0 

11  30 

12  0 

12  30 

13  0 
.    13  30 

14  0 

+8970.8 
8969.5 
8968.1 
8966.7 
8965.2 
8963.5 

+8961.7 

-3790.4 
3795.8 
3800.1 
3803.3 
3805.4 
3806.3 

-3806.1 

-3791.3 
3796.2 
3800.0 
3802.7 
3804.3 
3804.7 

-3804.0 

+ 149.51 
149.49 
149.47 
149.45 
149.42 
149.39 

+ 149.36 

-63.17 
63.26 
63.33 
63.39 
63.42 
63.44 

-63.43 

-63.19 
63.27 
63.33 
63.38 
63.40 
63.41 

-63.40 
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IV.  A  Total  Eclipse  of  the  Moon,  August  23,  1877,  partly  visible  at  Washington, 
with  the  following  elements : 

d    h     ID      8 

Washington  mean  time  of  g  in  Right  Ascension,  August  23  5  58  46.3. 

Sun's  Right  Ascension      10  11  37.35 
Moon's  Right  Ascension  22  11  37.35 


Sun's  declination  + 1 1   10  46.8 

Moon's  declination  '— 11  15  15.7 

Sun's  £qua.  Hor.  Par.  8.8 

Moon's  Equa.  Hor.  Par.  53  59.8 

From  these  elements  may  be  deduced  the  following  results : 

d      h     m 

Moon  enters  Penumbra  August  23     3     6.0  Washington  mean  time. 


Hourly  motion 

9.19 

U                         &( 

108.58 

Hourly  motion 

/          // 

-  0  51.3 

(&             (( 

+  13    0.7 

True  Semidiameter 

15  49.8 

(i                         (4 

14  42.1 

Moon  enters  Shadow 

23 

4  11.1 

Cl 

Total  Eclipse  begins 

23 

5  11.7 

• 

ii 

Middle  of  Eclipse 

23 

6     1.5 

li 

Total  Eclipse  ends 

23 

6  51.3 

(C 

Moon  leaves  Shadow 

23 

7  51.8 

u 

Moon  leaves  Penumbra 

23 

8  57.0 

Ci 

First  contact  of  Shadow  with  Moon's  limb  55°  from  the  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith,  in  longitude  1  IT*  3^  East  from  Washington,  and  in 
latitude  1 F  38'  South. 

Last  contact  of  Shadow  with  Moon's  limb  122°  from  the  north  point  towegpds  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  63°  23'  East  from  Washington,  and  in 
I  latitude  10°  51'  South. 

Magnitude  of  the  Eclipse  =  1.761  (Moon's  diameter  =  1). 


V.  A  Partial  Eclipse  of  the  Sun,  September  6,  1877,  invisible  at  Washmgton,  with 
the  following  elements : 

d      h     m       s 

Washington  mean  time  of  i  in  Right  Ascension,  September  6  20  46  39.8. 
Sun  and  Moon's  R.  A.         114  46.43         Hourly  Motions  9.02  and  134.47 

Sun's  Declination  4-5  54  43.8  Hourly  Motion  —  0  56.3 

Moon's  Declination  +4  3143.6            "             "  —17  43.2 

Sun's  Equa.  Hor.  Par.                      8.8  True  Semidiameter  15  53.0 

Moon's  Equa.  Hor.  Par.            61     9.7             "             "  16  39.2 

From  these  elements  may  be  deduced  the  following  results : — 

Eclipse  begins  on  the  Earth  September  6*  18^  1™.7,  Washington  mean  time,  in 
longitude  1°33'.7  East  from  Washington,  and  in  latitude  23°  12'.2  South. 

Greatest  Eclipse  19**  40".4,  in  longitude  14°  43^.6  West  from  Washington,  and  in 
latitude  61°  14'.4  South. 

Eclipse  ends  on  the  Earth  21^  18°».4,  in  longitude  100°  5'.0  East  from  Washington, 
and  in  latitude  78°  18^3  South. 

Magnitude  of  the  Greatest  Eclipse  =  0.644  (Sun's  diameter  =  1). 
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DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA.        1 

Wash. 
M.  Time. 

A. 

B. 

€. 

log  £. 

log  p. 

log  G. 

logH. 

A* 

h     m 

9.99 

9.99 

+8.99 

+9.03 

i 

O         1          n 

18     0 

- 1.42350 

-0.06267 

-1.12879 

7859 

7438 

6364 

5036 

270  32  21.7 

18  10 

1.33810 

0.10855 

1.17469 

7861 

7440 

6173 

4862 

273    2  24.6  | 

18  20 

1.25270 

0.15442 

1.22059 

7862 

7442 

5983 

4688 

275  32  27.4 

18  30 

1.16729 

0.20029 

1.26649 

7864 

7444 

5793 

4515 

278     2  30.3 

18  40 

1.08188 

0.24616 

1.31238 

7866 

7446 

5602 

4341 

280  32  33.1 

18  50 

0.99647 

0.29203 

1.35827 

7868 

7448 

5412 

4167 

283    2  36.0 

19  .0 

0.91106 

0.33790 

1.40416 

7870 

7450 

5221 

3993 

285  32  38.9  , 

19  10 

0.82565 

0.38377 

1.45004 

7872 

7452 

5031 

3819 

288     2  41.7 

19  20 

0.74023 

0.42964 

1.49592 

7874 

7454 

4840 

3645 

290  32  44.6 

19  30 

0.65481 

0.47550 

1.54180 

7876 

7456 

4649 

3471 

293     2  47.4 

19  40 

0.56940 

0.52137 

1.58768 

7878 

7459 

4458 

3297 

295  32  50.3 

19  50 

0.48398 

0.56723 

1.63356 

7879 

7461 

4268 

3122 

298     2  53.2 

20    0 

0.39856 

0.61309 

1.67943 

7881 

7463 

4077 

2948 

300  32  56.1 

20  10 

0.31315 

0.65896 

1.72531 

7883 

7465 

3886 

2773 

303     2  58.9 

20  20 

0.22773 

0.70482 

1.77118 

7885 

7467 

3695 

2599 

305  33     1.8 

20  30 

0.14231 

0.75068 

1.81705 

7887 

7469 

3503 

2424 

308     3     4.7 

20  40 

-0.05690 

0.79655 

1.86292 

7889 

7471 

3312 

2250 

310  33     7.5 

20  50 

+0.02851 

0.84241 

1.90879 

7891 

7473 

3121 

2075 

313    3  10.4 

21     0 

0.11392 

0.88827 

1.95465 

7893 

7475 

2929 

1900 

315  33  13.2 

21  10 

0.19933 

0.93413 

2.00051 

7894 

7477 

2738 

1726 

318     3  16.1 

21  20 

+0.28474 

-0.97999 

-2.04637 

7896 

7479 

2547 

1551 

320  33  18.9 

1 
CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA  IN  UNITS  OF  THE 

• 

SIXTH  PLACE  OF  DECIMALS. 

1 

Foro] 

ne  Minute. 

For  one  Seoond.                            1 

Washington 
Mean  Time. 

II 

i 

k. 

B. 

€. 

A', 

B'. 

e. 

h     m 

18    0 

+8 

539.8 

— 

4587.6 

-4590,7 

+  142.33 

-76.46 

-76.51 

18  30 

8 

540.7 

4587.2 

4589.5 

142.34 

76.45 

76.49 

19    0 

8 

541.4 

4586.9 

4588.5 

142.36 

76.45 

76.47 

19  30 

8 

541.7 

4586.5 

4587.8 

142.36 

76.44 

76.46 

20    0 

8 

541.7 

4586.4 

4587.4 

142.36 

76.44 

76.46 

20  30 

8 

541.3 

4586.3 

4587.0 

142.35 

76.44 

76.45 

21     0 

8 

540.8 

4586.0 

4586.3 

142.35 

76.43 

76.44 

21  30 

+8 

540.3 

«- 

4585.7 

-4585.3 

+  142.34 

-76.43 

-76.42 

• 

OCCUL.TATIONS,  1877. 
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ELEMENTS   FOR  FACILITATING  THE   PREDICTION  OF  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

JANIJABT. 


STAB'f 


Name. 


80  Cancri 

88  Cancri 
8  Leonis 
Uranus 
a  Leonis 

34  Leonis 
45  Leonis 
p  Leonis 
49Leoni8,muZ<. 
e  Leonis 

r  Leonis 

89  Leonis 
B.  A.  C.  4200 
B.A.C.4225 
/  Virgin  is 

X  Virgin  is 
B.A.C.4259 
28  Virginis 
ib  Virginis 
g  Virginis 

50  Virginis 
58  Virginis 
t  Virginis 
B.  A.C.4531 
85  Virginis 

B.A.C.4700 
B.A.C.4722 
B.A.C.4739 
B.A.C.4923 
B.  AC.  5023 

42  Librs 
B.A.C.5197 
6  Scorpii 
A*  Scorp.,mtt^. 
B.A.C.5253 

B.A.C.5255 

3  Scorpii 

4  Scorpii 
B.A.C.5286 
jT  Scorpii 

B.A.C.5314 
B.  A.  C.  5:^47 

a  Scorpii 
a  Scorpii 
r  Scorpii 

B.A.C.5603 
B.A.C.5800 

43  Ophiachi 
3  Sagittarii 
B.A.C.6063 
B.A.C.6072 

B.A.C.6120 
B.A.C.6127 
B.A.C.6190 
B.A.C.6191 
B.A.C.6194 
B  A.C.6220 


Red'ns  fh>m 

Mag, 

1877.0. 

G^ 

Aa 

A6 

+L67 

-1.2 

6 

].64 

1.4 

e>i 

L.57 

2.2 

M 

1.39 

2.9 

6 

+1.39 

-3.4 

6 

L27 

3.5 

4 

1.25 

3.6 

6 

1.24 

3.5 

5 

1.09 

4.0 

5 

+0.92 

-4.1 

6 

0.90 

4.5 

6 

0^ 

4.1 

^ 

0.54 

4.1 

6 

0.50 

3.9 

5 

+0.47 

-3iJ 

6 

0.47 

3.2 

6 

0.46 

3^ 

5 

0.3d 

3.4 

6 

0.30 

3.3 

6 

+0J29 

-36 

6 

0.26 

3.9 

5 

0.19 

3.3 

6 

0.14 

3.2 

6 

+0.06 

2.9 

6 

-0.06 

-3.6 

6 

0.10 

3.1 

6 

0.11 

3.0 

6 

0.31 

3.5 

6 

0.40 

3.9 

5i 

-0.50 

-4.3 

6 

0.53 

4.0 

5 

0.55 

4.0 

5 

0.57 

4.1 

6 

0.56 

4.5 

6 

-0.57 

-4.1 

6 

0.57 

4.3 

6 

0.59 

4.1 

64 

0.59 

4.6 

3 

0.60 

4.3 

6 

-0.61 

-4.5 

5 

0.62 

4.5 

3i 

0.65 

5.2 

H 

0.69 

5.2 

H 

0.72 

5.0 

64 

-0.73 

-51 

64 

0.79 

6.5 

6 

0.82 

6.5 

5 

0.83 

7.3 

64 

0.85 

7.5 

64 

0.86 

7.4 

64 

-0.87 

-7.7 

5 

0.87 

7.7 

64 

0.88 

7.9 

64 

0.88 

8.0 

54 

0.86 

8.2 

64 

-0.87 

-8.1 

Apparent 
Oeclluatioo 


+18  32.8 
18  13.5 
16  59.4 
14  10.2 
12  34.0 

+13  57.6 

10  23.2 

9  56.2 

9  17.0 

6  45.6 


+ 
+ 


3 
3 
3 
4 
5 


31.9 
44.5 
56.1 
22.5 
9.4 


.  7  19.1 

7  21.4 
6  49.5 

8  52.3 
10    5.0 

•  9  40.5 

9  54.0 
12  4.1 
12  35.1 
15    9.1 


-15 
17 
18 
20 
21 

-23 
24 
25 
24 
24 

-25 
24 
25 
24 
25 

-25 
25 
25 
26 
27 


43.3 
37.6 
8.7 
51.5 
56.7 

2.5.1 
19.7 
22.6 
57.6 
9.S 

2.7 
52.8 
54.3 
29.1 
45.6 

31.4 

59.8 

17.8 

9.5 

57.6 


-28  16.8 

26  50.2 
28     1.3 

27  47.0 

28  2.8 
28  44.5 

-28  22.3 

28  28.2 
28  41.5 

19.6 
5.3 

29.3 


28 
27 

-28 


At  Conjunction  in  R.  A. 


Washington 
Mean  Tune. 


d 

1 


9 


h 
9 


m 

33.5 
12  25.8 
19  55.4 
3.2 
26.4 


3 

9 


10 
18 
20 
21 
8    9 

22 

4  1 

5  3 

5 

8 


50.8 
1.4 
21.8 
23.0 
17.(3 

15.6 
23.2 

47.8 
41.0 
15.6 


6 


8 


9  29.2 

9  33.2 

10  50.5 

17  2.4 
23  48.7 

0  44.9 

4  36.0 
9  12.4 

13  9.2 

18  31.9 

6  55.5 

9    7.8 

10  40.2 

5  10.4 

14  6.9 


9 


1 
3 
5 

7 

7 


8.7 
40.6 
59.8 
12.4 
21.2 


7  28.6 

7  41.1 

8  2.8 

9  28.6 
9  34.2 


11 
13 
19 
23 
lO    2 


36.9 
45.3 
39.5 
19.2 

9.8 


11 


6  12.8 
19  11.2 
23  10.8 

9  51.1 

13  53.0 

14  43.2 


19 


18 
18 
23 
23 
23 
1 


19.6 

53.9 

1.2 

1.6 

21.7 

4.6 


Hour  Angle 


h 

-  4 

-  1 
+  5 

-n 

-  5 


+ 
+ 
+ 


4 
2 
4 
5 
6 


m 

44.2 
58.4 
14.2 
53.7 
44.1 

22.7 

32.9 
48.4 
47.6 
41.6 


+  5  51.3 
+  8  53.0 
+10  28.4 
-11  41.7 
-  9  12.0 


8 

7 


0.6 
56.7 

-  6  41.8 

-  0  41.3 
+  5  52.7 

+  6  47.3 
+10  31.3 


-  9 

-  5 
+  0 

-11 

-  9 

-  8 
+  9 

-  5 


0.7 

11.2 

1.5 

58.0 
49.8 
20.4 
34.4 
46.5 


+  4  53.2 
+  7  20.1 
+  9  34.5 
+10  44.7 
+10  53.3 


+11 
+11 
+11 
-11 


0.4 
12.5 
33.5 

3.6 


-10  58.3 


+ 
+ 


8 
6 
1 
2 
5 


+  8 

-  2 
+  1 
+11 

-  8 

-  7 


59.7 
55.7 
13.7 
18.4 
3.2 

57.8 
30.9 
20.3 
38.2 
28.4 
39.9 


+ 
+ 
+ 
+ 


4  11.1 
3  38.1 
0  20.6 
0  21.0 
0  40.4 
2  29.7 


+0.7441 
+0.4139 
-0.1276 
+0.9103 
+0.8674 

-0.8835 
.+0.7766 
+0.5965 
+0.9748 
+0.2392 

-0.1255 
-0.2193 
-0.7296 
-0.7920 
-0.6849 

+1.2266 
+1.2477 
+0.3480 
+0.8219 
+0.3138 

-0.3578 
-1.1112 
+0.0041 
-0.4307 
+0.9815 

-1 .2685 
+0.2656 
+0.4826 
-0.3340 
-0.7490 

-0.8935 
-0.2650 
+0.7369 
-0.0611 
-0.9445 

-0.0042 
-0.2115 
+0.8576 
-0.8746 
+0.5035 

-0.0100 
+0.2502 
-1.1714 
-0.5943 
+1.1179 

+1.1319 
-1 .2598 
-0.1170 
-0.6116 
-0.3304 
+0.4398 

+0.0658 
+0.1835 
+0.5152 
+0.1104 
-1.2523 
+0.3495 


.5752 
.5722 
.5646 
.5619 
.5516 

.5.504 
.5441 
.5422 
.5413 
.5325 

.5249 
.5234 
.5149 
.5149 
.5146 

.5145 
.5145 
.5142 
.5444 
.5145 

.5145 
.5150 
.5156 
.5163 
.5175 

.5210 
.5217 
.5217 
.5295 
.5333 

.5379 
.5389 
.5398 
.5403 
.5404 

.5404 
.5405 
.5407 
.5412 
.5412 

.5420 
.5427 
.5447 
.5460 
.5468 

.5478 
.5502 
.5507 
.5510 
5507 
.5507 

.5503 
.5502 
.5496 
.5496 
.5495 
.5492 


2227 
2281 
2412 
2541 

2596 

2612 
2(i81 
2700 
2709 
2777 

2811 
2813 
2742 
2731 
2716 

2709 
2708 
2669 
2653 
2595 

2586 
2547 
2500 
2456 
.2391 

2224 

2191 

J2\d2 

1857 

1686 

1460 
1406 
1355 
1328 
1324 

1322 
1317 
1308 
1277 
1275 

1227 
1176 

1040 
0951 
0884 

0785 
0457 
0354 
0078 
0026 
0049 

0142 
0155 
0263 
0263 
0271 
0314 


Limiting 
Parallels. 


N'n. 


+90 
+70 
+38 
+90 
+90 

-  3 

+90 
+82 
+90 
+57 

+38 
-24 
+  7 
+  3 

+  8 

+83 
+83 
+63 
+81 
+59 

+24 

-20 
+41 
+19 
+75 

-39 
+51 
+62 
+16 

-  8 

-19 
+14 
+58 
+24 
-24 

+27 
+16 
+64 
-20 
+64 

+25 
+39 
-44 

-  7 
+62 

+62 
-60 
+11 
-16 

-  2 
+39 

+19 
+25 
+46 
+22 
-59 
+:)6 


S'n. 


o 

+  3 
-15 
-44 

+  9! 

+  5  ; 

-76 

-  1 
-11 
+10 
-32 

-61 
-86 
-90 
-90 
-90 

+25 
+27 
-27 

-  1 

-28 

-65 
-90 
-44 
-70 
+  9 

-90 
-30 
-19 
-65 
-90 

-90 
-60 
-13 

-48 
-90 

-45 
-57 
+  5 
-90 
-16 

-45 
-31 

-90 
-87 
+26 

+28 
-90 
-51 
-90 
-65 
-19 

-41 

-34 
-15 
-38 
-90 
-25 
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ELEMENTS  FOE  FACILITATING  THE   PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

9  

JAN1JABT. 


Star'c 


Name. 


I  Capncorni 
y  Capricorni 

44  Capricorni 

45  Capricorni 
6  Capricorni 

^  Capricorni 
L  Aquarii 
e^  Aquarii 
42  Aquarii 
a  Aquarii 

58  Aquarii 
64  Aquarii 
A  Aquarii 
78  Aqtiarii 

81  Aquarii 

82  Aquarii 
B.  A.  C.  8094 
B.A.C.8134 

II  Piscium 
14  Piscium 

21  PiBcium 

25  Piscium 
B.A.C.8311 
51  Pise,  mvJU, 
60  Piscium 

62  Piscium 

6  Piscium 
101  Piscium 
104  Piscium 

26  Arietis 

B.  A.C.782 

PL  Arietis 
47  Arietis 
p  Arietis,  fnuii* 
64  Arietis 

66  Arietis 

7  Tauri,  muU. 
1 1  Tauri 

fPleiadum 
Pleiadum 

mPleiadum 
t  Pleiadum 
c  Pleiadum 
d  Pleiadum     * 
r\  Tauri 

/  Pleiadum 
h  Pleiadum 
B.  A.  0.1192 
■p  Tauri 
0  Tauri,  m«^. 
X^  Tauri 

r*^  Tauri 
B.  A.C.1444 
B.A.C.  1648 
B.A.C.  1640 
/i  Tauri 
B.A.C.  1700 


Ked'ns  from 

Mag. 

1877.0. 

i^a. 

Ad 

B 

// 

4i 

-0.60 

-  9.0 

3^ 

0.55 

8.7 

6 

0.56 

8.4 

6 

0.55 

8.4 

3 

0.52 

8.5 

5 

-0.^ 

-  8.0 

4 

0.50 

7.8 

6 

0.48 

7.3 

6 

0.45 

7.4 

4i 

0.41 

6.6 

6 

-0.41 

-  6.5 

6i 

0.38 

6.2 

4 

0.35 

5.4 

6 

0.35 

5.3 

6 

0.32 

5.0 

6 

-0.32 

-  4.9 

6 

0.27 

3.4 

64 

0.25 

3.7 

6i 

0.25 

2.6 

6i 

0.23 

2.3 

6 

-0.18 

-  1.1 

6 

0.17 

0.7 

6i 

0.14 

-  1.2 

bi 

-0.01 

+  2.4 

6 

+0.07 

2.8 

6 

+0.06 

+  3.1 

41 

0.07 

3.2 

6 

0.27 

7.3 

6i 

0.30 

7.2 

64 

0.58 

10.4 

64 

+0.61 

+10.0 

54 

0.66 

10.6 

6 

0.77 

11.0 

44 

0.77 

11.2 

6 

Oi)4 

12.5 

64 

+0.95 

+11.9 

6 

1.01 

12.4 

6 

1.05 

12.7 

44 

1.08 

12.4 

4 

1.08 

12.3 

7 

+1.08 

+12.6 

5 

1.07 

12.4 

5 

1.08 

12.4 

5 

1.08 

12.2 

3 

1.09 

12.3 

4 

+1.10 

+12.2 

54 

1.10 

12.3 

64 

1.11 

12.8 

6 

1.26 

12.8 

54 

1.33 

12.5) 

54 

1.34 

12.4 

84 

+1.34 

+12.4 

6 

1.47 

13.0 

64 

1.73  11.7 

64 

1.75  12.0 

2 

1.77 

11.5 

64 

+1.79 

+11.6 

Apparent 
Declination 


c 
17 

17 

14 

15 

16 


21.4 
13.1 
51.8 
19.0 
41.2 


14     7.9 
14  28.1 

10  10.2 
13  26.7 

11  18.5 


11  32.2 
10  40.1 
14.1 
51.5 
43.2 


8 
7 
7 


7  14.0 

4  10.0 

5  20.8 
2  28.1 
1  55.6 


+ 
+ 


0 
I 
0 
6 
6 


23.5 
24.4 
34.5 
16.7 
4.2 


+  6  37.8 

6  55.0 

14    2.1 

13  39.8 

19  18.7 

+18  20.4 

19  29.4 

20  10.6 
20  51.0 
24  17.4 

+22  22.9 
24  3.2 
24  56.0 
23  54.3 
23  43.7 


+24 
24 
23 
23 
23 


27.3 
5.0 
59.1 
34.0 
43.6 


+23  40.8 
23  45.8 

25  12.5 

26  9.8 

27  3.6 
25  20.4 

+25  20.7 

28  22.7 

27  50.0 

29  26.7 

28  30.3 
+29    5.4 


At  Conjunction  in  R.  A. 


Washinj^n 
Mean  Time. 


d 
19 
16 


17 


h 
15 
0 
2 
2 
4 

7 
14 
17 
20 

4 


m 

13.1 
35.3 
13.4 
43.2 
17.3 

40.5 
47  4 

6.1 
27.6 

6.4 


4  40.6 
8  54.0 

16  21.3 

17  27.4 
16.8 


18 


19 


30 


21 

21 

5 

8 

13 

16 

0 
2 

3 

0 
8 


8 

8 

91    9 

10 
99  11 


55.5 
15.8 
30.7 
4.5 
42.4 

18.5 

19.8 

167 

2.4 

8.7 

36.9 
49.5 
14.4 

59.0 
32.0 


12  54.4 

16  51.5 
23  48.5 

93    0  18.2 
10  58.3 

12  44.1 
15  11.3 

17  46.1 
19  25.7 
19  27.7 


19 
19 


33.8 
35.3 

19  50.4 

20  3.1 
20  31.0 


94 


21 
21 
21 

5 


11.7 
12.2 

37.8 
45.1 
9  25.0 
10  19.5 


99 


10  19.7 
17  24.1 

8  5.1 

8  7.8 

9  50.7 

11  12.4 


Hoar  Angle 

y 

h  m 

-10  18.8 

-1.0120 

-  1  12.9 

+0.8224 

+  0  22.4 

-1.3234 

+  0  51.4 

-0.8213 

+  2  22.0 

.  +1 .0457 

+  5  40.2 

-1.0292 

-11  25.0 

+0.9703 

-  9  10.2 

-1 .0238 

-  5  54.3 

+1.1844 

+  1  31.8 

+0.6680 

+  2  5.0 

+1.0600 

+  6  11.5 

+1.1426) 

-10  33.3 

+0.3255 

-  9  29.1 

+0.1889 

-  5  45.8 

+1.0111 

-  5  8.2 

+0.6402 

+  2  0.3 

-0.8431 

+  5  9.9 

+1.2963 

+  9  36.4 

-0.6697 

-11  50.0 

-0.5716 

-  3  27.9 

-0.8412 

-  1  29.9 

-1.4148 

-  0  34.5 

+0.0975 

-  4  23.0 

-0.0716 

+  3  29.8 

+1.3649 

+  3  57.2 

+0.8837 

+  4  9.4 

+0.6299 

+  3  51.4 

-0.8236 

+  5  32.8 

-0.0080 

+  5  18.7 

-0.3503 

+  6  38.5 

+0.9541 

+10  27.5 

+0.6716 

-  6  50.1 

+1.2277 

-  6  21.4 

+0.6240 

+  3  55.6 

-1.0051 

+  5  37  4 

+1.2511 

+  7  59.1 

-0.0678 

+10  28.2 

-0.5652 

-11  56.1 

+0.7380 

-11  54.2 

+0.9236 

-11  48.3 

+0.1963 

-11  46.9 

+0.5708 

-11  32.3 

+0.7175 

-11  20.1 

+1.1763 

-10  53.3 

+1.0812 

-10  14.2 

+1 .2283 

-10  13.7 

+1.1437 

-  9  49.0 

-0.2715 

-  2  1  1 

-0.1580 

+  1  31.1 

-0  6353 

+  2  22.5 

+1.2043 

+  2  22.7 

+1 .2000 

+  0  0.7 

-1.1636 

-  0  46.4 

+0.3425 

-  0  44.0 

-1 .2656 

+  1  3.1 

-0.25.'>0 

+  2  12.6 

-0.8002 

.5081 
.5034 
.5026 
.5024 
.5016 

.5000 
.4969 
.4960 
.4947 
.4921 

.4920 
.4908 
.4800 
.4888 
.4882 

.4881 
.4872 
.4870 
.4869 
.4869 

.4876 
.4879 
.4880 
.4938 
.4973 

.4976 
.4977 
.5132 
.5145 
.5370 

.5383 
.5424 
.5407 
.5502 
.5620 

.5640 
.5666 
.5695 
.5713 
.5713 


+.2064 
.2182 
.2202 
.2207 
.2225 

+.2262 
.2334 
.2356 
.2386 

.2448 

+.2453 
.2483 
.2530 
.2536 
.2556 

+.2560 
.2591 
.2603 
.2617 
i2623 

+.2638 
.2630 
.2640 
.2610 
.2593 

+.2591 
.2590 
iM37 
.2418 
.2022 

+.2102 
.2038 
.1917 
.1907 
.1690 

+.1650 
.1506 
.15*35 
.1494 

.1494 


.5714  +.1491 
.5714  .1401 
.5718  .1484 
.5720  .1479 


.5725 

.57321  +. 
.5732 
.57371 
.58221 

.5859; 
.5868' 


.1467 

1452 
1452 
1440 
1225 
1122 
1096 


.5868 +.1095 
.5034  .0887 
.6031!  .0400 
.6048;  .0406 
.6050,  .0345 
.6064  +.0303 


Limitinz 
Parallels. 


Nn. 


S'n. 


-18 
+73 
-44 
-  o 
+74 

-17 
+76 
-15 


+79 
+^ 
+61 
+53 
+83 

+81 
0 
+85 
+10 
+15 

+  1 

-48 
+90 

-  7 
+4)0 

+90 
+85 
+  1 
+44 
+26 

+90 
+82 
+90 
+«8 
-14 

+90 
+41 
+13 
+90 
+90 

+4361 
+85 
+90| 
+90 
+d0 

+90 
+90 
+29 
+35 

+  0 
+90 

-^^ 
-32 
+66 
-52 
+30 

-  2 


o 
-01) 

0 

-JX) 

-90 

+13 

-00 
+  0 
-90 


+77    +84 
+79    -10 


+14 
+19 
-28 
-35 

+10 

-12 

-00 
+32 

-88 
-79 

-90 
-80 
+  9 
-84 
+43  t 

+  3 

-11  : 

-76 

-40. 

-64i 

+16, 

-  5] 
+40 

iii 

+46 

-32! 

-59 

+10 

+21 

-181 

+  2, 
+  9 
+41 

+33| 

+46  I 

+38  I 
-41  I 
-331 
-59, 

+481 

+47. 
-€3 
01 
-61 
-31 
-61 
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ELEMENTS  FOE  FACrLTTATINa  THE  PREDICTION  OP  OCCULTATIONS  OP 
PLANETS  AND  STABS  BY  THE  MOON. 

JAiriTABT, 


Stab^i 


Bed'ns  from 

Name. 

Mag. 

1877.0. 

+1*80 

Ai 

B.A.C.1746 

64 

+id:8 

B.A.C.1772 

6 

1.86 

n.i 

136  Tauri 

5 

1.90 

10.1 

B.A.C.1882 

H 

1.94 

10.2 

K  Aurigs 

H 

2.04 

9.4 

B.A.C.2097 

64 

4^.10 

+  8.4 

49  Auriga 

5i 

2.1^ 

8.1 

53  Aurigie 

6 

2.14 

8.0 

54  A  a  rigs 

6 

2.15 

7.9 

28  Geminor. 

6 

2.17 

7.6 

39  Geminor. 

61 

+2.17 

+  6.4 

47  Geminor. 

6 

2i21 

5.7 

53  Geminor. 

6 

2iJ7 

5.6 

A  Geminorum 

54 

2.23 

4.8 

V  Geminorum . 

44 

2.30 

4.2 

e  Geminorum 

6 

+2.30 

+  3.4 

K  Gemi.,n»tiZ<. 

34 

23Q 

3.3 

u*  Cancri 

6 

2.32 

2.2 

ul^  Cancri 

64 

2.32 

2i2 

A  Cancri 

6 

2.32 

+  0.8 

V  Cancri 
80  Cancri 

44 

+2.28 

-  LO 

64 

2.21 

2.9 

83  Cancri 

6 

2.20 

3.4 

8  Leonis 

64 

2.16 

4.7 

(Jravui 

a  LeoniB 

14 

+2.04 

-6.2 

34  Leonis 

6 

2.05 

6.6 

45  Leonis 

6 

1.96 

7.2 

p  Leonis 

4 

1.96 

7.4 

49  Leon.,  mult. 

6 

1.93 

7.4 

e  Leonis 

5 

+1.83 

-  8.4 

r  Leonis 

5 

1.71 

9.2 

89  Leonis 

6 

+1.69 

-  9.6 

Apparent 
DeeUnatton 


o 
+27 

29 

27 

28 

29 


3^.0 
8.8 
35.0 
55.4 
32.6 


+28  17.6 

28  7.1 

29  5.4 

28  22.3 

29  5.7 


+26 
27 

28 
25 
27 


14.6 
3.5 
6.7 

17.2 

10.1 


+26    4.6 

24  41.5 

25  43.7 
25  25.6 
24  24.5 


At  CoMJimcnoN  or  R.  A 


aflhhigton 
ieanlSme. 


Mean 


+21 
18 
18 
16 
14 

+12 

13 

10 

9 

9 


54.6 
32.8 
13.5 
59.4 
30.9 

33.9 
57.5 
23.2 
56.2 
16.9 


3    h    m 

95  13  29.9 
14  40.8 

19  44.6 

20  52.2 

96  3  33.8 

8  54.8 

10  38.1 

11  44.7 

12  10.5 
14    0.7 


19 
23 

97  1 

3 

8 

11 
11 
17 
17 

98  0 


4.6 
33.3 
10.3 
56.3 
24.1 

24.3 
33.2 
35.3 
53.5 
55.7 


99 


9  38.6 
20  55.6 
23  45.2 

7  6.7 
12  27.0 


20  19.6 

21  41.9 
80   4  40.8 

6  57.3 

7  56.8 


+  6  45.6 

3  31.8,81 
+  3  44.4 ! 


19  29.5 

8    1.4 

1 1     2.5 


Hour  Angle 

H 


+  4 
+  5 
+10 
+11 
-  6 


m 
24.2 
32.0 
22.5 
27.1 

9.0 


-  1  2.1 

+  0  36.6 

+  1  40.3 

+  2  4.9 

+  3  50.2 


+  8 
-11 
-  9 
-6 
-2 


40.7 
2.4 
29.7 
50.9 
34.8 


+  0  17.61 
+  0  26.1 
+  6  12.8 
+  6  30.2 
-10  45.3 

-  2  23.9 
+  8  26.0 
+11     9.0 

-  5  46.4 

-  0  37.9 


+  6 

+  8 
-  8 


57.1 
16.5 
59.6 


-  6  47.9 

-  5  50.5 

+  5  18.3 

-  6  M.9 

-  3  39.8 


+0.7607 
-0.7709 
+0.8290 
-0.5028 
-1.2196 

-0.1817 
-0.0994 
-1.1133 
-0.4308 
-1.2560 

+1.1752 
-0.0330 
-1.2283 
+1.2405 
-1.1410 

-0.4703 
+0.8630 
-1.0402 
-0.7923 
-0.9781 

-0.1917 
+0.6759 
+0.3427 
-0.2092 
+0.8774 

+0.7442 
-0.9879 
+0.6366 
+04543 
+0.8255 

+0.0796 
-0.2992 
-1.3788 


J6077 
.6083 
.6104 
.6109 
.6126 

.6132 
.6132 
.6132 
.6131 
.6130 

.6122 
.6110 
.6104 
.6094 
.6073 

.6057 
.6055 
.6020 
.6018 
.5968 

.5897 
.5797 
.5772 
.5706 
.5704 

.5593 
.5582 
.5526 
.5508 
.5501 

.5421 

.5349 
.5334 


+.0223 

.0182 

+.0002 

-.0037 

.0276 

-.0470 
.0532 
.0570 
.0584 
.0648 

-0.828 
.0984 
.1038 
.1134 
.1278 

-.1375 
.1381 
.1566 
.1575 
.1780 

-.2010 
.2267 
.2323 

ii549 

-ii651 
.2668 
i2741 
i2761 
iJ771 

-.2843 

.2878 
-.2879 


PanOlela. 


K'n. 


+90 

-  1 
+90 
+16 
-41 

+34 
+39 
-27 

+20 

-48 

+90 
+43 
-40 
+90 

-28 

+18 
+90 
-18 
0 
-12 

+34 

+90 
+65 
+33 
+90 

+90 

-  9 
+86 
+71 
+90 

+49 
+30 
-41 


8*n. 


o 

+24 
-61 
+30 
-43 
-61 

-27 
-24 
-61 
-42 

-61 

+47 
-24 
-62 
+52 
-63 

-51 
+20 
-65 
-65 
-66 

-42 

-  1 

-19 

-48 
+  7 

-  2 

-76 

-  9 
*19 
+  1 

-39 
-61 

-86 


FEBB17ABT. 


B.  A.  C.4200 
B.A.C.4225 

/  Virginia 
X  Virginis 

B.A.C.4259 

28  Virginis 
^  Virginis 
g  Virginis 
50  Virginis 

58  Virginis 
t  Virginis 
B.  A.  C.  4531 
83  Virginis 
85  Virginis 
B.  A.  C.  4722 

B.A.C.4739 
B.A.C.4923 

B.A.C.4984 
B.A.C.5023 
42  Librie 
B.A.C.5197 


6 

+1.40 

64 

1.38 

6 

1.36 

5 

1.33 

6 

+1.33 

6 

1.33 

5 

1.26 

6 

1.18 

6 

1.18 

6 

+1.14 

5 

1.10 

6 

1.06 

6 

1.00 

6 

0.99 

6 

0.84 

6 

+0.83 

6 

0.64 

6 

0.59 

6 

0.57 

54 

046 

6 

+0.43 

a7 

9.8 
9.7 
9.1 

9.1 
9.3 
9.1 
9.1 
9.4 

9.4 
9.0 
9.0 
8.3 
8.4 
8.2 

8.0 
7.8 
7.1 
7.7 
7.5 
7.4 


3 
4 
5 

7 


56.2 

22.6 

9.3 

19.2 


7 
6 


21.5 
49.6 

8  52.4 
10    51 

9  40.6 


9 
12 
12 
15 
15 


54.1 

4.2 

35.2 

33.8 

9J2 


if  37.7 

-18    8.8 

20  51.6 
23  30.9 

21  56.7 
23  25.1 

-24  19.7 


1  12  30.4 
14  19.7 

16  48.8 

17  59.9 


9 


8 


18 

19 

1 

7 
8 

12 
16 
20 
1 
1 
16 


3.7 
18.2 

17.3 
49.8 
44.1 

27.6 
55.2 
44.8 
25.9 
57.7 
9.6 


17  40.7 
11  45.8 
17  30.8 
20  32.6 

7  24.9 
9  54.9 


♦ 
+ 


3 
1 
1 
2 


+ 
+ 
+ 
+ 


1.1 
15.2 

9.1 
18.0 


+  2  21.6 
+  3  33.8 
+  9  21.5 

-  8  18.5 

-  7  25.8 


3 
0 
4 

8 
9 
1 


+  0 

-  6 

-  0 
+  2 
-II 

-  8 


49.4 
29.7 
12.0 
44.2 
15.0 
0.4 

27.8 
2.7 

29.2 

26.6 
3.0 

38.1 


-0.9661 

.5250 

-.2797 

-  5 

-0.9899 

.5247 

.2779 

-  9 

-0.8857 

.5243 

.2772 

-  3 

+0.9956 

.5242 

.2764 

+83 

+1.0165 

.5242 

-.2763 

+83 

+0.1319 

.5241 

.2754 

+50 

+0.5939 

.5236 

.2704 

+78 

+0.0922 

.5234 

.2642 

+47 

-0.5683 

.5234 

.2633 

+13 

-1.3110 

.52:% 

-.2594 

-38 

-0.2140 

.5239 

.2541 

+39 

-0.6451 

.5243 

.2495 

+  8 

+1.3050 

.5250 

.2433 

+75 

+0.7494 

.5251 

.2427 

+74 

+0.0500 

.5280 

.2215 

+39 

+0.2631 

.5284 

-.2190 

+50 

-0.5:149 

.5338 

.1865 

+  6 

+1 .2627 

.5356 

.1748 

■>67 

-0.9397 

.5365 

.1687 

-19 

-1.0742 

.5400 

•1456 

-32 

-0.4499 

.5408 

-.1401 

+  5 

-90 
-90 
-90 
+  9 

+10 
-38 
-15 
-40 
-80 

-90 
-56 
-87 
+36 
-  5 
-42 

-30 
-79 
+38 
-90 
-90 
-74 
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0CCUL.TAT10NS,  187T 


ELEMENTS  FOR  FACILITATING 

THE   PRKDICTIOIS 

OF  OCCULTATIONS  OF         1 

PLANETS  AND  STARS  BY  THE  MOON. 

FBBR1JABT. 

Stab's— 

4 

A.T  Conjunction  in  B. 

A. 

Limiting 
PataUela. 

Red'ns  fh>in 

Name. 

Mftg. 
5 

187 

+0%! 

7.0. 

Ai 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

y' 

N-n. 

S'n. 

6  Scorpii 

-  7.0 

-2^  22.7 

fl    h    m 
5  12  12.6 

h    m 
-  6  25.2 

+0.3679 

.5415 

-.1353 

o          c' 
+46    -24 

A»  Scorp.,mu2<. 

5 

0.40 

7.1 

24  57.6 

13  24.4 

-  6  15.8 

-0.2437 

.5418 

.1324 

+15    -59 

B.A.C.5253 

6 

0.40 

7.5 

24  10.0 

13  33.1 

-  5    7.4 

-1.1210 

.5419 

.1319 

-36 

-90 

B.A.C.5255 

6 

0.40 

7.1 

25    2.7 

13  40.3 

-  5    0.4 

-0.1867 

.5419 

.1317 

+.17 

-56 

3  Scorpii 

6 

0.40 

7.2 

24  52.9 

13  52.7 

-  4  48.4 

-0.3914 

.5420 

.1312 

+.7 

-69 

4  Scorpii 
B.A.C.5286 

6 

+0.39 

-6.9 

-25  54.3 

14  14.2 

-  4  27.7 

+0.6699 

.5421 

-.1303 

+64 

-6! 

6i 

0.37 

7.6 

24  29.1 

15  39.1 

-  3    5.7 

-1.0493 

.5425 

.1271 

-32    -90!! 

^  Scorpii 
B.A.C.5314 

3 

0.37 

7.1 

25  45.6 

15  44.6 

-  3    0.4 

+0.3198 

.5426 

.1269 

+43 

-27 

6 

0.36 

7.2 

25  31.4 

17  46.2 

-  1    2.9 

-0.1885 

.5431 

.1222 

+•16 

-56 

B.A.C.5347 

ft 

0.33 

7.0 

25  59.9 

19  53.4 

+.  0  59.9 

+0.0720 

.5437 

.1172 

+29 

-40 

a  Scorpii 

n 

+0.26 

-  7.3 

-26    9.6 

6    5  22.9 

+.10    9.6 

-0.7580 

.5460 

-.0943 

-16 

-90 

r  Scorpii 
B.A.C.5603 

H 

0.22 

6.8 

27  57.6 

8  12.6 

-11     6.5 

+0.9491 

.5466 

.0874 

+62  +12 

6i 

0.19 

6.8 

28  16.8 

12  14.3 

-  7  13.3 

+0.9683 

.5473 

.0772 

+62   +14 

43  Ophiuchi 

6 

+0.05 

7.3 

28    1.3 

7    5    9.7 

+  9    6.6 

-0  2572 

.5491 

.0341 

+  41-60 

3  Sagittarii 

5 

-0.02 

7.5 

27  47.0 

15  49.9 

-4  35.7 

-0.7384 

.5489 

-.0065 

-23    -90 
-  ^  -75 

B.A.C.6063 

6i 

-0.05 

-  7.5 

-28    2.8 

19  52.1 

-  0  41.8 

-0.4535 

.5485 

+.0039 

B.A.C.6072 

6.^ 

0.06 

7.2 

28  44.5 

20  42.4 

+  0    6.7 

+0.3171 

.5484 

.0059 

+32;  -27 

B.A.C.6120   ■ 

6i 

0.08 

7.5 

28  22.3 

8    0  19.1 

+  3  35.8 

-0.0519 

5480 

.0155 

+ia 

-48 

B.A.C.6127 

5 

0.08 

7.3 

28  28.2 

0  53.5 

+  4    9.0 

+0.0663 

.5479 

.0168 

+19 

-41 

B.A.C.6190 

6i 

0.12 

7.4 

28  41.5 

5    1.4 

+  8    6.3 

+0.4028 

.5472 

.0276 

+39 

-22 

B.A.C.6191 

6i 

-0.11 

-  7.5 

-28  19.6 

5    1.7 

+  8    8.6 

-0.0015 

.5472 

+.0276 

+17    -45 

B.A.C.6220 

6i 

0.13 

7.5 

28  29.3 

7    5.0 

+10    7.6 

+0.2401 

.5468 

.0326 

+30    -31 

0  Sagittarii 

3i 

0.18 

7.9 

27    7.1 

17  43.4 

-  3  36.0 

-0.7899 

.5440 

.0593 

-22*  -90 

a  Sagittarii 

Si 

0.20 

8.1 

26  27.0 

22    5.4 

+  0  37.0 

-liM97 

.5427 

.0698 

-56l  -90 

r  Sagittarii 

34 

0.23 

7.8 

27  51.0 

9    3  22.4 

+  5  43.2 

+0.7068 

.5408 

.0825 

+63-4 

B.A.C.6562 

64 

-0.23 

-  8.3 

-26    6.9 

6  17.7 

+  8  32.7 

-0.9685 

.6397 

+.0893 

-29 

-90 

B.A.C.6666 

6 

0.26 

7.9 

27  14.3 

13  57.2 

-  8    3.2 

+1.0320 

.5:)65 

.1069 

+6» 

+18 

h}  Sagittarii 

6 

0.29 

8.3 

24  59.3 

16  53.3 

-  5  13.0 

-1.1455 

.5352 

.1134 

-41 

-90 

h^  Sagittarii 

44 

0.28 

8.3 

25    9.3 

17  11.8 

-  4  55.0 

-0.9253 

.5351 

.1140 

-24 

-90 

B.  A.  C.  7049 

6 

0.33 

8.4 

22  48.0 

10  18  35.1 

-  4  20.6 

+0.0201 

.5224 

.1651 

+32 

-43 

B.A.C.8094 

6 

-0.35 

-4.3 

-  4  10.0 

1411    9.2 

+  9  41.1 

-0.7594 

.4895 

+.2614 

+  5 

-90 

B.A.C.8134 

64 

•0.32 

4.2 

5  20.8 

14  23.2 

-11  10.2 

+1.3839 

.4893 

.2625 

+85 

+42 

11  Piscium 

64 

0.33 

3.5 

2  28.1 

18  55.7 

-  6  45.0 

-0.5788 

.4891 

J263S 

+15 

-80 

14  Piscium 

64 

0.33 

3.2 

-  1  55.6 

21  33.1 

-  4  11.9 

-0.4761 

.4891 

.2645 

+20 

-73 

21  Piscium 

6 

0.32 

2.2 

+  0  23.5 

15    6    7.3 

+  4     8.4 

-0.7410 

.4895 

.2657 

+  6 

-84 

25  Piscium 

64 

-0.31 

-2.0 

+  1  24.4 

8    8.3 

+  6    6.1 

-1.3140 

.4897 

+.2658 

-33 

-89 

B.A.C.8311 

64 

0.29 

-2.2 

-  0  34.6 

9    5.0 

+.  7    1.2 

+1.1023 

.4898 

.2658 

+90 

+15 

51  Pise,  mult. 

64 

0.24 

+  0.7 

+  6  16.7 

16    5  49.8 

+  3  11.9 

-0.8576 

.4946 

.2630 

0 

-84 

62  Piscium 

6 

0.18 

1.3 

6  37.8 

14  25.6 

+11  33.2 

+1.0086 

.4977 

.2599 

+90 

+11 

6  Piscium 

44 

0.19 

1.4 

6  65.0 

14  38.3 

+11  44.6 

+0.7539 

.4978 

J2o98 

+dO 

-05 

101  Piscium 

6 

-0.05 

+  5.2 

+14    2.0 

17  15  13.6 

+11  38.0 

-0.7037 

.5111 

+ii428 

+  8 

-76 

104  Piscium 

64 

-0.02 

5.3 

13  39.8 

16  59.3 

-10  39.5 

+0.1191 

.5123 

.2411 

+51 

-34 

B.A.C.632 

6 

+0.06 

7.3 

17  39.9 

18    5    5.7 

+  1    4.6 

-1.3038 

.5212 

5279 

-38 

-73 

26  Arietis 

64 

0.20 

8.7 

19  18.7 

17  55.8 

-10  29.9 

-0.2290 

.5319 

5102 

+32 

-47 

B.  A.  C.  782 

64 

Oi23 

8.5 

18  20.4 

19  19.9 

-  9    8.6 

+1.0904 

.5331 

.2080 

+90 

+25 

fi,  Arietis 

54 

+0.28 

+  9.1 

+19  29.3 

23  22.1 

-  5  14.5 

+0.7024 

.5367 

+5016 

+90 

+  2 

e  Arietis,  mull 

44 

0.37 

9.8 

20  51.0 

19   6  59.3 

+  2    7.2 

+0.7540 

.5437 

.1882 

+90 

+  6 

64  Arietis 

6 

0.53 

11.4 

24  17.4 

17  56.5 

-11  18.7 

-0.9026 

.5541 

.1664 

-  7 

-66 

7  Tauri,mtc/<. 

6 

0.59 

11.5 

24    3.2 

22  16.9 

-  7    7.6 

+0.0466 

.5583 

.1569 

+47 

-26 

11  Tauri 

6 

0.63 

11.9 

24  56.0 

90    0  56.3 

-  4  34.0 

-0.4601 

.5609 

.1507 

+19 

-53  i 

g  Pleiadum 

44 

0.66 

11.5 

23  54.3 

2  39.0 

-  2  55.1 

+0.8638 

.5624 

.1467 

+90 

+18 

6  Pleiadum 

4 

+0.66 

+11.4 

+23  43.7 

2  41.0 

-  2  53.2 

+1.0510 

.5624 

+.1467 

+90 

+30 

m  Pleiadum 

7 

0.67 

11.7 

24  27.3 

2  47.3 

-  2  47.1 

+0.3125 

.5625 

.1465 

+63 

-12 

6  Pleiadum 

5 

0.66 

11.6 

24    5.0 

2  48.9 

-  2  45.6 

+0.7019 

.5626 

.1463 

+90 

+  8 

c  Pleiadum 

5 

0.67 

11.5 

23  59.1 

3    4.5 

-  2  30.6 

+0.8416 

.5628 

.1458 

+00 

+16 

d  Pleiadum 

5 

0.68 

11.4 

23  34.0 

3  17.6 

-  2  17.9 

+1.3080 

.5630 

.1453 

+90 

+59, 

fj  Tauri 

3 

+0.68 

+11.5 

+23  43.6 

3  46.4 

-  1  505 

+1.2109 

.5634 

+.1441 

+do 

444 
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ELEMENTS  FOB  FACILITATIKa 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  8TAES  BY  THE  MOON. 

FEBB17ABT.                                                                                 | 

Stab*»- 

At  Ck>NJUKCTION  IN  IL  A. 

Limiting 
Panllete. 

Ked'ns  ftom 

Name. 

Mm?. 

187 

Aa 

r.o. 

AS 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

>/ 

ITn. 

S'n. 

8 

It 

o       /  . 

d    h    m 

h     m 

0 

A  Pleiad um 

5i 

40.69 

+11.5 

+23  45.8 

30    4  28.8 

-  1     9.4 

+1 .2741 

.5640 

+.1425 

+90 

+53 

B.A.C.1192 

6i 

0.70 

12.0 

25  12.5 

4  55.3 

-  0  43.9 

-0.1638 

.5645 

.1412 

+35 

-36 

j»Tauri 

6 

0.86 

12.4 

26    9.8 

13  18.5 

+  7  20.2 

-0.0540 

.5720 

.1201 

+42 

-28 

6  Tauri,  mult, 
B.A.C.1444 

5i 

0.93 

12.8 

27    3.6 

17    6.8 

+10  59.7 

-0.5411 

.5754 

.1096 

+14 

-54 

6 

1.08 

13.0 

28  22.7 

91    1  21.9 

-  5    4.7 

-1.0837 

.5822 

.0863 

-23 

-62 

B.A.C.1648 

dh 

+1.38 

+11.9 

+27  50.0 

16  35.7 

+  9  32.0 

+0.4390 

.5926 

+.0395 

+74 

+  4 

B.A.C.1649 

6i 

1.40 

12.5 

29  26.7 

16  38.4 

+  9  34.6 

-1.1976 

.5927 

.0392 

-38 

-€1 

^  Tauri 

2 

1.43 

12.1 

28  30.3 

18  34.6 

+11  26.0 

-0.1716 

.5936 

.0331 

+36 

-26 

B.A.C.1709 

6i 

1.45 

12.2 

29    5.4 

19  50.0 

-11  21.7 

-0.7264 

.5943 

.0289 

+  2 

-61 

B.A.C.1746 

H 

1.47 

11.5 

27  35.0 

22  12.8 

-  9    4.9 

+0.8612 

.5955 

.0210 

+90 

+30 

B.A.C.1772 

6 

+1 .52 

+11.9 

+29    8.7 

23  26.4 

-  7  54.4 

-0.6985 

.5960 

+.0170 

+  4 

-59 

136  Tauri 

5 

1.60 

11.0 

27  35.0 

dd    4  41.8 

-  2  52.2 

+0.9253 

.5981 

+.0003 

+90 

+35 

B.A.C.1882 

6i 

1.64 

11.4 

28  55.4 

5  51.9 

-  1  45.1 

-0.4312 

.5985 

-.0043 

+20 

-39 

K  Aurigs 

44 

1.79 

10.6 

29  32.6 

12  48.8 

+  4  54.2 

-1.1655 

.6003 

.0278 

-33 

-61 

B.A.C.2097 

64 

1.87 

9.5 

28  17.4 

18  21.7 

+10  13.0 

-0.1126 

.6010 

.0469 

+38 

-24 

49  Aurigae 

54 

+L90 

+  9.3 

+28    7.1 

20    8.8 

+11  55.4 

-0.0270 

.6011 

-.0530 

+43 

-20 

53  Aurigas 

6 

1.94 

9.3 

29    5.4 

21   17.8 

-10  58.5 

-1 .0627 

.6011 

.0567 

-22 

-61 

54  Aurign 

6 

1.93 

9.2 

28  22.3 

21  44.6 

-10  32.8 

-0.3697 

.6011 

.0584 

+24 

-39 

28  Geminor. 

6 

1.98 

9.1 

29    5.7 

23  38.7 

-  8  43.6 

-1.2109 

.6011 

.0647 

-38 

-61 

39  Geminor. 

64 

2.00 

7.5 

26  14.6 

dS    4  53.5 

-  3  42.2 

+1.2581 

.6006 

.0820 

+90 

+57 

47  Geminor. 

6 

+2.09 

+  6,9 

+27    3.5 

9  31.5 

+  0  44.0 

+0.0257 

.5998 

-.0975 

+46 

-21 

53  Geminor. 

6 

2.14 

7.0 

28    6.7 

11  11.8 

+  2  20.1 

-1.1893 

.5993 

.1026 

-34 

-62 

59  Geminor. 

64 

2.18 

6.3 

27  52.5 

14  23.9 

+  5  24.1 

-1 .2972 

.5985 

.1130 

-60 

-62 

V  Geminorum 

44 

2.22 

5.4 

27  10.1 

18  39.7 

+  9  29.1 

-1.1064 

.5970 

.1267 

-24 

-63 

e  Geminorum 

6 

2.24 

4.7 

26    4.6 

21  45.5 

-11  32.8 

-0.4281 

.5957 

.1363 

+21 

-49 

K  Gem.,  midt. 

34 

+2.21 

+  4.3 

+24  41.5 

21  54.6 

-11  24.1 

+0.9241 

.5957 

-.1367 

+90 

+23 

u*  Caneri 

6 

2.30 

3.5 

25  43.8 

a4    4    7.4 

-  5  26.7 

-1.0104 

.5926 

.1555 

-15 

-65 

u9  Caneri 

64 

2.30 

3.2 

25  25.6 

4  26.1 

-  5    8.8 

-0.7591 

.5925 

.1563 

+  2 

-65 

X  Caneri 

6 

2.35 

+  1.7 

24  24.5 

11  39.6 

+  1  47.0 

-0.9524 

.5884 

.1764 

+  1 

-66 

y  Caneri 

44 

2.38 

-  0.5 

21  54.6 

20  34.8 

+10  20.7 

-0.1650 

.5828 

.1995 

+36 

-41 

80  Caneri 

64 

+2.37 

-2.9 

+18  32.8 

95    8    4.8 

-2  36.3 

+0.6979 

.5749 

-.2225 

+90 

0 

83  Caneri 

6 

2.37 

3.5 

18  13.5 

10  56.6 

+  0    8.8 

+0.3607 

.5728 

.2315 

+66 

-18 

8  Leonis 

64 

2.38 

4.9 

16  59.4 

18  23.7 

+  7  19.1 

-0.2018 

.5675 

.2452 

+34 

-48 

Uranus 

14  54.2 

21  50.5 

+10  38.1 

+0.9927 

.5695 

.2518 

+90 

+15 

a  Leonis 

14 

2.33 

7.5 

12  33.9 

96    7  42.3 

-  3  51.8 

+0.7423 

.5584 

.2655 

+90 

-  2 

;  34  Leonis 

6 

+2.36 

-7.6 

+13  57.5 

9    4.8 

-  3  32.3 

-0.9945 

.5574 

-J2673 

-  9 

-76 

45  Leonis 

6 

2.31 

8.9 

10  23.1 

16    4.3 

+  4  12.3 

+0.6256 

.5529 

.2752 

+85 

-10 

p  Leonis 

4 

2.30 

9.1 

9  56.2 

18  20.6 

+  6  23.8 

+0.4413 

.5516 

.2774 

+70 

-20 

49Leonis,f}iu/<. 

6 

2.28 

9.4 

9  16.9 

19  20.0 

+  7  21  2 

+0.8113 

.5510 

.2783 

+90 

0 

e  Leonis 

5 

2.24 

10.8 

6  45.5 

97    6  48.9 

-  5  33.8 

+0.0555 

.5448 

.2865 

+47 

-40 

r  Leonis 

5 

+2.18 

-12.1 

+  3  31.8 

19  12.4 

+  6  24.5 

-0.3300 

.5394 

-.2909 

+28 

-63 

89  Leonis 

6 

2.17 

12.5 

+  3  44.4 

22  10.7 

+  9  16.7 

-1.4044 

.5383 

.2913 

-45 

-86 

B.A.C.4200 

6 

+2.01 

-13.9 

-  3  56.3 

98  23    7.4 

+  9  24.1 

-0.9640 

.5378 

.i»42 

-16 

-90 

» 

HABCJBE 

• 

B.  A.  C.  4225 

64 

+2.00 

-13.9 

-  4  22.6 

1    0  53.9 

+11     7.2 

-1.0259 

.5374 

-J8833 

-11 

-90 

/  Virginis 

6 

1.98 

14.0 

5    9.6 

3  19.1 

-10  32.4 

-0.9241 

.5324 

.2817 

-  5 

-90 

y  Virginis 
B.  AC.  4259 

5 

1.97 

13.6 

7  19.3 

4  28.3 

-  9  25.4 

+0.9326 

.5322 

.2808 

+83 

+  5 

6 

1.97 

13.6 

7  21.6 

4  32.1 

-  9  21.8 

+0.9528 

.5322 

.2807 

+83 

+  6 

28  Virginis 

6 

1.97 

13.8 

6  49.6 

5  44.7 

-  8  11.5 

+0.0769 

.5322 

.2798 

+47 

-41 

jjf  Virginis 

5 

+190 

-13.8 

-  8  52.3 

11  33.8 

-  2  33.9 

+0.5325 

.5320 

-.2751 

+74 

-17 

g  Virginis 

6 

1.87 

13.8 

10    5.2 

17  55.0 

+  3  34.9 

+0.0348 

.5322 

.2689 

+44 

-43 

;  50  Virginis 

6 

1.87 

14.0 

9  40.6 

18  47.7 

+  4  25.8 

-0.6176 

.5323 

.2681 

+11 

-84 

58  Virginis 

6 

1.85 

14.1 

9  54.2 

22  24.6 

+  7  55.7 

-1.3515 

.5325 

.2641 

-43 

-90 

»  Virginis 

5 

1.82 

13.8 

12    4.2 

9    2  44.0 

-11  53.5 

-0.2691 

.5330 

.2589 

+27 

-59 

,  B.A.C.4331 

6 

+1.80  -13.9 

-12  35.2 

6  26.6 

-  8  18.2 

-0.6926 

.5335 

-^2540 

+  5 

-90 

420 
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ELEMENTS  FOR   FACILH^ATING 

THE   PREDICTION 

OF  OCCULTATIONS  OP 

PLANETS  AND  STARS  BY  THE  MOON. 

MABCU 

• 

Star's-- 

At  CoNJUKcnoN  in  B.  A. 

LimitiDg 
Parallels. 

1 

Red'ns  from 

Name. 

kag. 
6 

187 

7.0. 

Ad 

Apparent 
DeciinatioB. 

Waahington 
Mean  Time. 

Hour  Angle 

Y 

X' 

y' 

N'n. 

42§ 

83  Virginia 

+L76 

-13.2 

-15  33.7 

d     h    m 
9  10  58.9 

b    m 
-  3  54.9 

+1.2277 

.5343 

-iM79 

+75 

85  VirginiB 

6 

1.76 

13.3 

15    9.3 

11  29.7 

-  3  25.1 

+0.6790 

J>343 

.2472 

+75    -9i 

B.A.C.4722 

6 

1.67 

12.9 

17  37.7 

8    1  14.8 

+  9  52.6 

-0.0121 

.6373 

.2267 

+36    -45 

.B.A.C.4739 

6 

1.65 

12.8 

18    8.9 

.     2  43.1 

+11  18.0 

+0.1982 

.5377 

.2227 

447i   -34 

B.A.C.4923 

6 

1.53 

12.1 

20  51.7 

20  14.7 

+  4  14.0 

-0.5875 

.5423 

.1895 

+  3    -^ 

B.A.C.4984 

6 

+1.50 

-11.3 

-23  31.0 

4    1  50.0 

+  9  37.8 

+1.1863 

^38 

-.1777 

+67 

429 

B.A.C.5023 

6 

1.47 

11.7 

21  56.8 

4  46.5 

-11  31.8 

-0.9863 

.5446 

.1714 

-22    -90  l| 

42  Libre 

51 

1.39 

11.2 

23  25.2 

15  21.2 

-  1  19.0 

-1.1181 

.5472 

.1475 

-35    -80|| 

B.A.C.5197 

6 

1.38 

10.8 

24  19.8 

17  47.3 

+  1     2.0 

-0.5014 

.5478 

.1419 

+  2 

-78 

b  Scorpii 

5 

1.36 

10.3 

25  22.7 

20    1.6 

+  3  11.5 

+0.3068 

.5483 

.1365 

+43 

-28 

AS  Scor.,  mult. 

5 

+1 .34 

-10.5 

-24  57.7 

21  11.6 

+  4  19.0 

-2.2973 

.5485 

-.1339 

+12 

-4i3 

B.A.C.5253 

6 

1.34 

10.7 

24  10.1 

21  20.1 

+  4  27.2 

-1.1641 

.5485 

.1334 

-40 

-90 

B.A.C.5255 

6 

1.34 

10.5 

25    2.8 

21  27.1 

+  4  34.0 

-0.2406 

.5486 

.1331 

+14 

-69 

3  Scorpii 

6 

1.34 

10.5 

24  52.9 

21  39.2 

+  4  45.7 

-0.4429 

-.5486 

.1326 

+  4i  -73 II 

4  Scorpii 

6 

1.34 

10.1 

25  54.4 

22    0.2 

+  5    5.9 

+0.6058 

.5487 

.1318 

460 

-11 

B.A.C.5286 

6i 

+1.33 

-10.6 

-24  29.2 

23  23.0 

+  6  25.8 

-1.0929 

.5490 

-.1284 

-35 

-90 

TT  Scorpii 
B.A.C.5314 

3 

1.34 

10.1 

25  45.7 

23  28.5 

+  6  31.2 

+0.2602 

.5490 

.1282 

+40 

-30 

6 

1.31 

10.2 

25  31.5 

5    1  27.1 

+  8  25.6 

-0.3420 

.5494 

.1233 

+14 

-59 

B.A.C.5347 

5 

1.30 

10.0 

25  59.9 

3  31.4 

+10  25.4 

+0.0161 

.5498 

.1221 

+26 

-44 

a  Scorpii 

li 

1.22 

9.7 

26    9.6 

12  48.6 

-  4  37.1 

-0.8032 

.5512 

.0951 

-19 

-90 

T  Scorpii 
B.  A.  (5. 5603 

H 

+1.20 

-  9.0 

-27  57.7 

15  35.0 

-  1  56.5 

+0.8843 

.5515 

-.0897 

+62 

+  7i 

6i 

1.17 

8.8 

28  16.8 

19  32.1 

+  1  52.2 

+0.9074 

.5519 

.0776 

+62,  +9  1 

43  Ophiuchi 

6 

1.01 

8.3 

28    1.3 

6  12  11.2 

-  6    4.3 

-0.3021 

.5518 

.0340 

+  2 

-63 

3  Sagittarii 

5 

0.92 

7.9 

27  47.0 

22  43.8 

+  4    5.8 

-0.7771 

.5508 

-.0062 

-26 

-90 

B.A.C.6063 

6i 

0,88 

7.7 

28    2.8 

Y    2  43.5 

+  7  57.0 

-0.4936 

.5501 

+.0043 

-11 

-78 

B.A.C.6072 

6i 

+0.88 

-  7.4 

-28  44.5 

3  33.3 

+  8  45.0 

+0.2725 

.5499 

+.0063 

+29 

-29 

yi  Sagittarii 
B.A.C.6I20 

4 

0.87 

7.0 

29  35.2 

6  19.9 

+11  25.8 

+1.2286 

.5493 

.0137 

+61 

+43 

6i 

0.84 

7.2 

28  22.3 

7    8.2 

-11  46.7 

-0.0934 

.5490 

.0158 

+11 

-50, 

B.A.C.6127 

5 

0.84 

7.3 

28  28.2 

7  42.2 

-11  14.8 

f0.0244 

.5491 

.0171 

+17 

-43 

B.A.C.6190 

6i 

0.81 

7.1 

28  41.5 

11  48.2 

-  7  17.4 

+0.3603 

.5479 

.0277 

+36 

-24 

B.A.C.6191 

6;^ 

+0.79 

-  7.3 

-28  19.6 

11  48.7 

-  7  16.9 

-0.0419 

.5479 

+.0277 

+15 

-47 

B.A.C.6220 

6i 

0.78 

7.1 

28  29.3 

13  51.0 

-  5  18.9 

+0.1992 

.5473 

.0331 

428 

-33 

0  Sagittarii 

3i 

0.68 

7.1 

27    7.1 

8    0  25.8 

+  4  53.9 

-0.8234 

.5438 

.0596 

-23 

-00 

a  Sagittarii 

2i 

0.64 

7.2 

26  27.0 

4  46.8 

+  9    5.9 

-1.2797 

.5423 

.0702 

-62 

-90 

r  Sagittarii 

H 

0.60 

6.5 

27  51.0 

10    2.9 

-  9  48.7 

+0.6705 

.5400 

.0828 

460 

-6 

B.A.C.6562 

6i 

+0.56 

-6.9 

-26    6.9 

12  57.7 

-  6  59.8 

-0.9977 

.5388 

+.0896 

-31 

-90 

B.  A.  C.6666 

6 

0.52 

6.2 

27  14.3 

20  36.6 

+  0  23.7 

+0.9979 

.5353 

.1069 

463 

+15 

h^  Sagittarii 

6 

0.47 

6.7 

24  59.3 

23  32.5 

+  3  13.8 

-1.1722 

.5338 

.1135 

-43 

-90 

AS  Sagittarii 

4i 

0.47 

6.7 

25    9.3 

23  51.1 

+  3  31.8 

-0.9526 

.5337 

.1141 

-26 

-90 

B.  A.  C.  7049 

6 

0.28 

6.2 

22  48.0 

10    1  15.1 

+  4    6.9 

-0.0031 

.5207 

.1649 

+31 

-45 

17  Capricorni 

6 

40.22 

-  5.9 

-21  57.7 

9  32.6 

-11  50.9 

+0.4951 

.5164 

+.1794 

459 

-17 

20  Capricorni 

6 

0.16 

6.0 

19  30.8 

16  22.6 

-  5  13.4 

-0.9581 

.5130 

.1905 

-17 

-90 

9  Capricorni 

5i 

0.16 

5.8 

20  20.5 

18  48.5 

-  2  51.9 

+0.4288 

.5118 

.1941 

+57 

-22 

30  Capricorni 

6 

0.11 

5.8 

18  29.9 

11    1  48.5 

+  3  55.5 

-0.2186 

.5086 

i2044 

+25 

-57 

31  Capricorni 

6i 

0.10 

5.9 

18  58.6 

1  58.5 

+  4    5.3 

-0.7626 

.5085 

.2047 

+  4 

-90 

I  Capricorni 

H 

+0.08 

-  5.8 

-17  21.5 

4    3.4 

+  6    6.5 

-1.0202 

.5075 

+.2076 

-19 

-90 

y  Capricorni 

34 

0.04 

5.4 

17  13.1 

13  23.9 

-  8  49.4 

+0.8230 

.5036 

J2197 

+73 

0 

44  Capricorni 

6 

0.02 

5.7 

14  57.8 

15    1.7 

-  7  14.4 

-1.3128 

.5029 

.2218 

-42 

-90 

45  Capricorni 

6 

0.01 

5.7 

15  19.0 

15  31.4 

-  6  45.5 

-0.8113 

.5027 

i2224 

-  4 

-90 

6  Capricorni 

3 

+0.03 

5.4 

16  41.1 

17    5.1 

-  5  14.6 

+1.0517 

.5021 

.2242 

+74 

+14 

ft  Capricorni 

5 

-0.01 

5.6 

14    7.9 

20  27.3 

-  1  58.1 

-1.0111 

.5008 

.2282 

-15 

-90 

I  Aquarii 

4 

-0.03 

-  5.1 

-14  28.0 

19    3  31.6 

+  4  54.1 

+1.0005 

.4984 

+.2294 

+76 

+11 

C«  Aquarii 

6 

0.06 

5.3 

12  10.2 

5  49.4 

+  7    8.0 

-0.9922 

.4979 

.2380 

-12 

-90 

42  Aquarii 

6 

0.05 

5.0 

13  26.7 

9    9.4 

+10  22.4 

+1.2126 

.4966 

.2410 

+77 

4J» 

a  Aquarii 

4i 

0.10 

-  4.8 

-11  18.4 

16  44.4 

-  6  15.2 

+0.7083 

.4948 

.2475 

+79 

-  8 

6  Piscium 

4i 

0.27 

+  0.7 

+  6  59.9 

19  20  33.4 

-  4  31.9 

+0.7354 

.5019 

.2616 

+30 

-  5 

101  Piscium 

6 

-0.25  +  3.7 

+14    2.0 

16  20  52.8 

-  4  55.4 

-0.7231 

.5149 

+i2444 

+  7 

._r^6j 

p 


j 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION 

r  OF  OCCULTATIOSfS  OF 

PLANETS  AND  STABS  BY  THE  MOON. 

1 

MARCH 

• 

Stab's— 

At  Conjunction  in  R.  A. 

Limiidng 
Parallels. 

Bed'ns  from 

Name. 

Mag. 

187 

7.0. 

Ad 

Apparent 
DecAnation. 

Waahinffton 
Mean  Time. 

Hotir  Angle 

H 

Y 

aK 

y' 

N'n. 
+50 

S'n. 

o 

-35 

104Piscium 

64 

-0*24 

II 
+  3.8 

+13  39.8 

d    h    m 
16  22  37.5 

h     m 
-  3  13.9 

+0.0972 

.5161 

+.2426 

B.A.C.632 

6 

0.5rt) 

5.6 

17  39.9 

17  10  38.0 

+  8  24.3 

-1.3262 

.5244 

.2290 

-41 

-73 

26  Arietis 

6 

0.11 

6.9 

19  18.6 

23  23.9 

-  3  14.5 

-0.2558 

.5343 

.2110 

+31 

-49 

B.A.C.782 

^ 

0.08 

6.8 

18  20.3 

18    0  47.7 

-  1  53.4 

+1.0641 

.5354 

.2088 

+90 

+23 

fi  Arietis 

54 

-0.06 

7.3 

19  29.3 

4  49.1 

+  1  59.9 

+0.6753 

.5387 

.2020 

+90 

+  1 

47  Arietis 

6 

+0.01 

+  8.0 

+20  10.6 

11  55.3 

+  8  51.6 

+1.3384 

.5445 

+.1892 

+00 

+58 

f  Arietis,  mtdU 

41 

0.01 

8.2 

20  51.0 

12  25.8 

+  9  21.1 

+0.7259 

.5450 

.1683 

+90 

+  5 

64  Arietis 

6 

0.12 

9.7 

24  17.4 

23  24.2 

-  4     3.6 

-0.9373 

.5542 

.1663 

-  9 

-66 

7  Tauri,  mult. 

6 

0.18 

9.8 

24    3.2 

19    3  45.7 

+  0    8.5 

+0.0142 

.5578 

.1565 

+45 

-28 

\  1 1  Taori 

6 

0.22 

10.4 

24  56.0 

6  26.0 

+  2  43.0 

-0.4954 

.5601 

.1502 

+17 

-55 

g  Pleiadum 
b  Pleiadum 

5i 

+0.25 

+10.2 

+23  54.2 

8    9.5 

+  4  22.7 

+0.8348 

.5615 

+.146^2 

+90 

+16 

4 

0.25 

10.2 

23  43.7 

8  11.5 

+  4  24.6 

+1.0233 

.5615 

.1461 

+90 

+28 

m  Pleiadum 

7 

0.24 

10.4 

24  27.2 

8  17.7 

+  4  30.6 

+0.2634 

.5615 

.1460 

+60 

-14 

e  Pleiadum 

5 

0.26 

10.3 

24    5.0 

8  19.4 

+  4  32J2 

+0.6722 

.5616 

.1457 

+90 

+  7 

c  Pleiadum 

5 

0.26 

10.3 

23  59.1 

8  35.1 

+.  4  47.4 

+0.8126 

.5618 

.1453 

+90 

+15 

d  Pleiadum 

5 

+0.26 

+10.1 

23  34.0 

8  48.3 

+  5    0.1 

+1.2809 

.5620 

+.1448 

+90 

+53 

Tj  Tauri 

3 

0.27 

10.1 

23  43.6 

9  17.3 

+.  5  28.0 

+1.1833 

.5624 

.1436 

+90 

+41 

h  Pleiadum 

54 

0.28 

10.3 

23  45.7 

10    0.0 

+  6    9.1 

+1 .2474 

.5629 

.1420 

+90 

+49 

B.A.C.1192 

6 

0J27 

10.7 

1^  12.5 

10  26.7 

+  6  34.9 

-0.1985 

.5632 

.1407 

+33 

-37 

p  Tauri 

6 

0.40 

11.2 

26    9.7 

18  54.7 

-  9  16.2 

-0.0896 

.5698 

.1195 

+39 

-30 

^  Tauri,  m«/f. 

54 

+0.46 

+11.6 

+27    3.5 

28  45.7 

-  5  -34.0 

-0.5809 

.5727 

+.1091 

+12 

-56 

B.A.C.1444 

6 

0.61 

12.2 

28  22.7 

aO    7    7.8 

+  2  28.7 

-1.1298 

.5784 

.0856 

-2« 

-62 

B.A.C.1648 

(>4 

0.89 

11.6 

27  50.0 

22  38.9 

-  6  37,4 

-0.4055 

.5866 

.0389 

+71 

+  3 

B.A.C.1649 

64 

0.90 

12.2 

29  26.7 

22  41.7 

.-  6  34.7 

-1 .2500 

.5866 

.0389 

-48 

-61 

j3  Tauri 

2 

0.94 

11.9 

28  30.3 

91    0  40.5 

-  4  40.6 

-0.2124 

.5873 

.0326 

+32 

-28 

B.A.C.1709 

64 

+0.96 

+11.9 

+29    5.4 

1  57.7 

-  3  26.6 

-0.7737 

.5878 

+.0285 

-  1 

-61 

B.  A.  C.  1746 

64 

1.00 

11.3 

27  35.0 

4  23.8 

-  1     6.4 

+0.8:J23 

.5887 

.0209 

+90 

+28 

B.A.C.1772 

6 

1.03 

11.8 

29    8.8 

5  39J2 

+  0    5.9 

-0.7469 

.5891 

+.0167 

+  1 

-61 

136  Tauri 

5 

1.11 

11.0 

27  35.0 

11    2.6 

+  5  16.1 

+0.8978 

.5905 

-.0006 

+90 

+34 

B.A.C.1882 

64 

1.15 

11.4 

28  55.4 

12  14.6 

+  6  25.1 

-0.4749 

.5907 

.0045 

+18 

-42 

K  Aurigs 

44 

+1.30 

+11.2 

+29  32.6 

19  23.3 

-10  43.7 

-1.2215 

.5916 

-.0274 

-42 

-61 

B.A.C.2097 

64 

1.39 

lOii 

28  17.6 

99    1    5.9 

-  5  15.3 

-0.1550 

.5918 

.0458 

+36 

-26 

49  Auriga 

54 

1.43 

9.9 

28    7.1 

2  56.3 

-  3  29.5 

-0.0675 

.5917 

.0520 

+41 

-22 

53  AurigflB 

6 

1.46 

10.1 

29    5.4 

4    7.4 

-  2  21.3 

-1.1187 

.5916 

.0559 

-27 

-61 

54  AurigiB 

6 

1.46 

9.9 

28  22.3 

4  35.1 

-  1  54.7 

-0.4151 

.5916 

.0572 

+21 

-42 

28  Gem i nor. 

6 

+1.48 

+10.0 

+29    5.8 

6  32.8 

-  0    1.9 

-1.2682 

.5914 

-.0636 

-52 

-61 

39  Geminor. 

64 

1.58 

8.3 

26  14.6 

11  57.9 

+  5    9.7 

+1.2368 

.5906 

.0807 

+90 

+54 

47  Geminor. 

6 

1.68 

8.0 

27    3.6 

16  45.3 

+  9  45.5 

-0.0135 

.5894 

.0957 

+44 

-23 

•  53  Geminor. 

6 

1.73 

8.2 

28    6.7 

18  29.0 

+11  25.0 

-1 .2488 

.5889 

.1009 

-44 

-62 

V  Geminorum 

44 

1.84 

6.8 

27  10.2 

98    2  12.7 

-  5  10.2 

-1.1633 

.5862 

.1241 

-30 

-63 

c  Geminorum 

6 

+1.86 

+  6.0 

+26    4.6 

5  24.9 

-  2    5.7 

-0.4736 

.5847 

-.1337 

♦18 

-52 

K  Gemi.,  muU. 

34 

1.84 

5.5 

24  41.6 

5  34.4 

-  1  56.6 

+0.9007 

.5847 

.1340 

+90 

+22 

0)1  Cancri 

6 

1.95 

4.8 

25  43.8 

12    0.8 

+  4  14.4 

-1.0651 

.5817 

.1520 

-20 

-65 

w'  Cancri 

64 

1.96 

4.8 

25  25.6 

12  20.2 

+  4  31.5 

-0.8100 

.5814 

.1531 

-  1 

-65 

A  Cancri 

6 

2.05 

3.2 

24  24.5 

19  49.5 

+11  45.8 

-1.0058 

.5774 

.1730 

-14 

-66 

V  Cansn 
80  Cancri 

44 

+2.11 

+  1.0 

+21  54.6 

94    5    4.1 

-  3  22.4 

-0.2031 

.5720 

-.1954 

+33 

-43 

64 

2.18 

-  1.9 

J  8  32.8 

16  58.1 

+  8    2.8 

+0.6781 

.5647 

.2212 

+90 

0 

83  Cancri 

6 

2.20 

2.3 

18  13.5 

19  56.2 

+10  57.7 

+0.3349 

.5629 

.2270 

+<>4 

-19 

8  Leonis 

64 

2.24 

3.8 

16  59.4 

9ft    3  38.0 

-  5  38.5 

-0.2336 

.5581 

.2408 

+32 

-50 

Uranus 

15  12.5 

5  33.0 

-  3  47.8 

+1.0780 

.5616 

iM41 

+90 

+21 

a  Leonis 

14 

2.28 

7.0 

12  33.9 

17  20.8 

+  7  32.7 

+0.7301 

.5503 

Ja612 

+90 

-  3 

34  Leonis 

6 

+2.32 

-  7.0 

+13  57.5 

18  45.6 

+  8  54.4 

-1.0294 

.5496 

-J2630 

-12 

-76 

45  Leonis 

6 

2.30 

8.7 

10  23.2 

96    1  56.2 

-  8    7.2 

+0.6146 

.5460 

i2711 

+84 

-10 

'  p  Leonis 

4 

2.31 

9.1 

9  56.2 

4  15.8 

-  5  52.8 

+0.4299 

.5448 

.2733 

+70 

-20 

.  49  Leon.,  mvlt. 

6 

2.31 

9.3 

9  16.9 

5  16.7 

-  4  54.1 

+0.8043 

.5444 

.2743 

+90 

-  1 

\  e  Leonis 

5 

2.32 

\\:.\ 

6  45.5 

17    0.4 

+  6  23.9 

+0.0471 

.5398 

.2832 

+47 

-41 

■  T  Leonis 

5 

+2.32  -13.2 

+  3  31.8 

97    5  36.0 

-  5  23.8 

-0.3332 

5361 

-.2885 

+27 

-63 

4312 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  0CCULTATI0N8  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

' 

MARCH 

• 

1 

Stab's— 

4 

A.T  COKJUNCnON  IK  R. 

A. 

Limitfauc 
Parallelii. 

Red'ns  from 

"Nsane. 

Mag. 
6 

187 

Aa 

7.0. 

AS 

Apparent 
Declination. 

WaahingtoD 
Mean  Time. 

Hoar  Angle 

H 

V 

a/ 

y" 

ITn. 

-4§ 

S'n. 

1 

1 

o 

-86 

89  Leonis 

+9.33 

-13.6 

O          / 

+  3  44.4 

d     h   m 
37    8  36.7 

h    m 
-  2  29.0 

-1.4129 

.5354 

-.2890 

B.A.C.4200 

6 

2.30 

16.1 

-  3  56.3 

98    9  42.6 

-  2  12.6 

-0.9442 

.5333 

.2839 

-  6 

-!H) 

B.A.C.42a5 

(>d 

2.30 

16.2 

4  22.7 

11  29.1 

-  0  29.6 

-1.0051 

.5334 

.2832 

-10 

-90 

/  Virginis 

6 

2.30 

16.3 

5    9.6 

13  54.2 

+  1  50.8 

-0.9003 

.5336 

.2817 

-  4 

-IH) 

X  Virginis 

5 

2.29 

16.3 

7  19.3 

15    3.3 

+  2  57.7 

+0.9570 

.5336 

.2809 

+83 

+  6 

B.A.C.4259 

6 

+2.29 

-16.3 

-  7  21.6 

15    7.1 

+  3     1.3 

+0.9786 

.5336 

-.2808 

+83 

+  7 

28  Virginis 

6 

2.30 

16.3 

6  49.7 

16  19.5 

+  4  11.4 

+0.1021 

.5338 

.2801 

+:}9 

-49  . 

C3 

^  Virginis 

5 

2.29 

16.6 

8  52,5 

22    7.3 

+  9  47.8 

+0.5619 

.5344 

.2756 

+75 

-16  1 

g  Virginis 

6 

2.28 

16.8 

10    5.2 

39    4  26.2 

-  8    5.7 

+0.0708 

.5353 

.26<)6 

+46 

-41 

50  Virginis 

6 

2.29 

16.9 

9  40.7 

5  18.4 

-  7  15.3 

-0.5794 

.5355 

^2688. 

+13 

-81  , 

58  Virginis 

6 

+2.28 

17.2 

-  9  54.2 

8  53.5 

-  3  47.2 

-1.3086 

.5362 

-.2650 

-37 

-90 

i  Virginis 

6 

2.27 

17.1 

12    4.3 

13  10.3 

+  0  21.0 

-0.2255 

.5372 

.2600 

+29 

-57 

B.A.C.4531 

6 

2.27 

17.1 

12  :J5.3 

16  50.3 

+  3  53.7 

-0.6439 

.538] 

.2554 

+  8 

-87 

83  Virginis 

6 

2.27 

16.8 

15  33.9 

21   191 

+  8  13.5 

+1.2717 

.5392 

.2494 

+75 

+33 

85  Virginis 

6 

2.27 

16.8 

15    9.3 

21  49.5 

+  8  42.9 

+0.7259 

.5394 

.2487 

+75 

-  7, 

B.A.C.4722 

6 

+2.25 

-16.5 

-17  37.8' 

son  21.6 

-  2  12.5 

+0.0482 

.5435 

-.2271 

+39 

-42 

B.  A.  C.  4739 

64 

2.26 

16.5 

18    9.0 

12  48.3 

-  0  48.8 

+0.2576 

.5440 

.224^ 

+50 

-31 

B.A.C.4923 

6 

2.22 

15.6 

20  51.7 

81    5  59.3 

-  8  13.3 

-0.5107 

.5495 

.1914 

+  7 

-78 

B.  A.  C.  4984 

6 

2.21 

14.7 

23  31.0 

11  27.4 

-  2  56.7 

+1.2511 

.5513 

.17i)6 

+67 

+37 

B.A.C.5023 

6 

+2.20 

-15.0 

-21  56.9 

14  20.0 

-  0  lOiJ 

-0.9009 

.5521 

-.1732 

-17 

-90 

APRII.. 

49  Librs 

5i 

+2.17 

-14.1 

-23  25.2 

.  1    0  40.5 

+  9  48.3 

-1.0252 

.5549 

-.1491 

-27 

-90 

B.A.C.5197 

6 

2.17 

13.8 

24  19.8 

3    3.3 

-11  54.2 

-0.4121 

.5556 

.1433 

+  6    -70 

1 

b  Scorpii 

5 

+2.17 

-13.3 

-25  22.8 

5  14.5 

-  9  47.6 

+0.3885 

.5561 

-.1378 

+48;  -23 

A3Scorp.,mu//. 

5 

2.16 

13.3 

24  67.7 

6  22.9 

-  8  41.7 

-0.2089 

.5563 

.1350 

+16    -57 

B.A.C.5253 

6 

2.15 

13.4 

24  10.1 

6  31.2 

-  8  30.7 

-1.0681 

.5563 

.1345 

-32    -90, 

B.A.C.5255 

6 

2.16 

13.2 

25    2.8 

6  38.1 

-  8  27.1 

-0.1527 

.5564 

.1343 

+19 

-53  1 

3  Scorpii 

6 

2.15 

13.3 

24  53.0 

6  50.0 

-6    7.2 

-0.3589 

.5564 

.1338 

+  8-67 

4  Scorpii 
B.A.C.5286 

6 

4^.17 

-12.9 

-25  54.4 

7  10.4 

-  7  55.9 

+0.6858 

.5565 

-.1330 

+64;   -6' 

61 

2.13 

13.3 

24  29.2 

8  31.5 

-  6  37.7 

-0.9954 

.5568 

.1295 

-28    -90 

n  Scorpii 
B.A.C.5314 

3 

2.15 

12.9 

25  45.7 

8  36.7 

-6  32.6 

+0.3439 

.5568 

.1293 

+44    -25 

6 

2.14 

12.8 

25  31.5 

10  32.7 

-  4  41.0 

-0.1530 

.5572 

.1245 

+18 

-54   1 

B.A.C.5347 

5 

2.14 

12.5 

26    0.0 

12  34.2 

-  2  44.1 

+0.1042 

.5575 

.1194 

+31 

-39  1 

a  Scorpii 

3i 

+2.10 

-12.3 

-25  18.0 

18  10.0 

+  2  39.9 

-1.2706 

.5582 

.1050 

-56    -90 

a  Scorpii 

H 

2.09 

11.8 

26    9.6 

21  38.9 

+  6    1.2 

-o.7o:m 

.5586 

.0958 

-13    -90 

r  Scorpii 
B.A.O.5603 

H 

2.09 

11.1 

27  57.7 

3    0  21.6 

+  8  37.9 

+0.9725 

.5588 

.0886 

+62    +14 

Gh 

2.08 

10.7 

28  16.9 

4  13.7 

-11  38.4 

+0.9943 

.6.590 

.0782 

^^^    +16 

43  Ophiuchi 

6 

1.95 

9.4 

28     1.4 

20  32.7 

+  4    5.0 

-0.1973 

.5581 

.0340 

+  8 

-56 

3  Sagittarii 

5 

+1.87 

-  8.5 

-27  47.1 

8    6  54.0 

-  9  56.1 

-0.6665 

.6561 

-.0061 

-20 

-!» 

B.A.C.bfm 

64 

1.83 

7.9 

28    2.8 

10  49.7 

-  6    9.9 

-0.3848 

.5551 

+.0047 

-  5 

-69 

B.A.C.607a 

6i 

1.83 

7.5 

28  44.5 

11  38.7 

-  5  21.7 

+0.3755 

.5549 

.0068 

+35 

-2:3 

B.A.C.6120 

6i 

1.80 

7.5 

28  22.3 

15  10.3 

-  1  57.7 

+0.0130 

.5538 

.0161 

+16 

-44 

B.A.C.6127 

5 

1.78 

7.2 

28  28.3 

15  43.8 

-  1  25.4 

+0.1305 

.5536 

.0177 

+2:j 

-37 

B.  A.C.6190 

64 

+1.75 

-6.8 

-28  41,5 

19  46.2 

+  2  28.3 

+0.4640 

.5522 

+.0282 

+43 

-18 

B.  A.C.6191 

64 

1.75 

7.0 

28  19.6 

19  46.6 

+  2  28.7 

+0.0655 

.5522 

.0282 

+20 

-41 

B  A.C.6220 

64 

1.73 

6.7 

28  29.3 

21  47.2 

+  4  25.1 

+0.3044 

.5515 

.0334 

+34 

-27 

ih  Sagittarii 

34 

1.61 

6.1 

27    7.0 

4    8  14.1 

-  9  30.1 

-0.7101 

.5470 

.0600 

-17 

-9<) 

f                      ^7 

a  Sagittarii 

24 

1.56 

5.9 

26  26.9 

12  32.3 

-  5  20.9 

-1.1639 

.5449 

.0706 

-47 

-90 

r  Sagittarii 

34 

1.53 

4.9 

27  51.0 

17  45.4 

-  0  18.5 

+0.7764 

.5423 

.0831 

+63 

0 

B.A.C.6569 

64 

+1.49 

-5.2 

-26    6.8 

20  38.8 

+  2  29.0 

-0.8833 

.5408 

+.0900 

-24 

-90 

B.A.C.66()6 

6 

1.41 

4.1 

27  14.2 

ff    4  14.7 

+  9  49.5 

+1.1028 

.6:i67 

.1073 

+63 

+24 

A>  Sagittarii 

6 

1.37 

4.7 

24  59.3 

7    9,0 

-11  22.0 

-1.0568 

.5349 

.1137 

-33 

-IM) 

A'2  Sagittarii 

44 

1.36 

4.6 

25    9.3 

7  27.5 

-11     4.0 

-0.8383 

SMV 

.1143 

-19 

-90 

B.A.C.7049 

6 

1.09 

2.9 

22  47.9 

6    8  46.5 

-10  34.0 

+0.1049 

.5202 

.1645 

+36 

-39 

i  17  Capricorni 

6 

+0.98 

-  2.7 

-21  57.6 

17    3.7 

-  2  32.2 

+0.5988 

.5155 

+.1787 

+65 

-12 

OCCUIiTATlONS,  ISTT. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


APUIls, 


STAR'f 


Name. 


20  Capricorni 
/f  Capricorni 

30  Capricorni 

31  Capricorni 

I  Capricorni 

y  Capricorni 

44  Capricorni 

45  Capricorni 

6  Capricorni 
fi  Capricorni 

(  Aquarii 
^  Aquarii 
42  Aquarii 
a  Aquarii 
58  Aquarii 

64  Aquarii 
X  Aquarii 
78  Aquarii 

81  Aquarii 

82  Aquarii 

B.  A.  C.  8094 
B.  A.C.8134 

II  Piscium 
14  Piscium 

21  Piscium 

25  Piscium 
B.A.C.8311 
e  Ariet\8,mMU, 
64  Arietis 
66  Arietis 

7  Tauri,  mult, 
1 1  Tauri 

fPleiadum 
Pleiadum 
m  Pleiadum 

e  Pleiadum 
c  Pleiadum 
d  Pleiadum 
ff  Tauri 
/  Pleiadum 

k  Pleiadum 
B.  A.C.I  192 
p  Tauri 
0  Tauri,  muU. 
X^  Tauri 

ys  Tauri 
B.A.C.1444 
B.A.C.  1648 
/3  Tauri 
B.A.C.  1709 
B.A.C.  1746 

B.A.C.  1772 

136  Tauri 
B.A.C.  1882 

B.A.C.  2097 
49  Aurigse 
54  Aurigse 


Bed'ns  from 

Mag. 

J  877.0. 

Aa 

Ad 

8 

n 

6 

+0.89 

-  2.9 

5i 

0.88 

2.4 

6 

0.80 

2.5 

6i 

0.79 

2.6 

4h 

0.77 

2.6 

3^ 

+0.69 

-  2.0 

6 

0.65 

2.4 

6 

0.65 

2.3 

3 

0.65 

1.8 

5 

0.60 

2.3 

4 

+0.54 

-  1.7 

54 

0.50 

2.1 

6 

0.49 

1.6 

4i 

0.42 

1.4 

6 

0.42 

1.4 

64 

+0.39 

-  1.4 

4 

0.30 

1.3 

6 

0.29 

1.3 

6 

0.26 

1.0 

6 

0.26 

1.1 

6 

+0i» 

-  1.2 

64 

0.19 

0.8 

64 

0.13 

1.0 

6 

0.12 

0.9 

6 

0.06 

0.6 

6 

+0.05 

-  0.5 

64 

+0.05 

-  0.1 

44 

-0.13 

+-6.8 

6 

0.07 

7.9 

64 

0.04 

7.7 

6 

-0.04 

+  8.2 

6 

-0.02 

8.7 

54 

0.00 

8.5 

4 

+0.01 

8.5 

7 

0.00 

8.7 

5 

0.00 

+  8.4 

5 

0.00 

8.6 

5 

+0.02 

8.5 

3 

0.02 

8.5 

4 

0.02 

8.6 

54 

+0.02 

+  8.6 

6 

0.02 

8.9 

6 

0.09 

9.5 

54 

0.14 

9.9 

54 

0.16 

9.5 

84 

+0.16 

+  9.5 

6 

0.26 

10.4 

64 

0.49 

10.4 

2 

0.51 

10.7 

64 

0.56 

10.8 

64 

0.58 

10.5 

6 

+0.61 

+.10.9 

5 

0.68 

10.2 

64 

0.72 

10.6 

64 

0.94 

9.9 

54 

0.97 

9.6 

6 

+1.00 

+  9.7 

Apparent 
Decimation, 


o 
-19 

20 

18 

17 

17 


30.7 
20.4 
29.9 
58  6 
21.5 


-17  30.0 

14  57.7 

15  18.9 

16  41.1 
14    7.8 


-14 
12 
13 
11 
11 

-10 

8 
7 
7 
7 


28.0 
10.2 
26.7 
18.4 
32.1 

40.0 
14.0 
51.5 
43.3 
14.1 


-  4  9.8 
5  20.7 
2  28.1 

-  1  55.6 
+  0  23.6 

+  1  24.4 

-  0  34.5 
+20  50.9 

24  17.3 

22  22.8 

+24    3.1 
24  55.9 

23  54.2 

23  43.6 

24  27.2 


+24 
23 
23 
23 
23 

+23 
25 
26 
27 
25 


4.9 
59.0 
34.0 
43.5 

40.7 

45.7 

12.5 

9.7 

3.5 

20.4 


+25  20.7 
28  22.7 

27  50.0 

28  30.3 

29  5.4 
27  35.0 


+29 
27 

28 

28 

28 

+28 


8.7 
35.0 
55.4 
17.6 

7.1 
22.3 


At  CoMJimcnoN  in  R.  A. 


Wasbm^n 
Mean  Time. 


d  h 
6  23 
1    2 


16 


17 


m 
53.9 
20.0 
9  20.6 
9  30.6 
35.5 


11 

20 
22 
23 


57.2 
35.1 
5.0 
8    0  38.8 
4     1.4 


9 


6.6 
24.5 
44.9 
0  20.4 
0  54.3 


11 
13 
16 


5    5.4 

12  27.9 

13  33.1 
17  19.7 
17  58.0 


lO 


1 
4 

8 
11 
19 


14  18 
Iff    5 

7 


18 


17 
6 

8 
9 


11.9 
23.9 
53.0 
28.4 
54.9 


21  54.0 

22  49.8 
36.7 
23.8 
11.1 


9 
12 
14 
14 
14 

14 
14 
14 
15 
15 

15 

16 

0 

4 

5 


41.0 

18.7 

0.5 

2.5 

9.0 

10.3 
25.8 

38.8 

7.3 

48.9 

49.4 
15.7 
36.3 
24.4 

19.8 


5  20.0 
12  40.7 

4  4.0 

6  4.8 

7  21.7 
9  47.1 


11    2.3 

16  24.8 
36.7 
29.0 
19.8 
592 


Honr  Angle 

H 

Y 

-0.8535 

aK 

y" 

N'n. 

h  m 
+  4  5.5 

.5118 

+-.1895 

o 
-11 

+  6  27.2 

+0.5306 

.5105 

.1933 

+63 

-10  44.7 

-0.1177 

.5100 

.2035 

+30 

-10  35.0 

-0.6614 

.5099 

.2036 

+  2 

-  8  33.8 

-0.9093 

.5061 

.2065 

-12 

+  0  31.6 

+0.9173 

.5020 

+.2185 

+73 

+  2  6.7 

-1.2181 

.5014 

.2204 

-32 

+  2  35.8 

-0.7186 

.5012 

.2210 

+  1 

+  4  6.9 

+1.1429 

.5006 

.2229 

+74 

+.  7  23.7 

-0.9194 

.4993 

.2268 

-10 

-  9  43.1 

+1 .0842 

.4970 

+i2342 

+76 

-  7  29.2 

-0.9064 

.4964 

.2364 

-  7 

-  4  14.3 

+1.2927 

.4954 

.2397 

+77 

+.  3  8.5 

+0.7823 

.4937 

i2461 

+73 

+  3  41.4 

+1.1725 

.4936 

.2465 

+79 

+  7  45.6 

+1.2557 

.4929 

+.2497 

+80 

-  9  4.1 

+0.4453 

.4919 

ii548 

+68 

-  8  0.7 

+0.3095 

.4918 

.2554 

+60 

-  4  20.3 

+1.1288 

.4916 

.2576 

+83 

-  3  43.1 

+0.7593 

.4916 

.2579 

+79 

+  3  19.0 

-0.7181 

.4916 

+.2614 

+  7 

+  6  25.8 

+1 .4090 

.4918 

.2628 

+85 

+10  47.5 

-0.5454 

.4922 

.2643 

+17 

-10  41.4 

-0.4484 

.4924 

.2650 

+22 

-  2  28.9 

-0.7221 

.4934 

.2667 

+  7 

-  0  33.1 

-1.2912 

.4942 

+.2670 

-31 

+  0  21.1 

-1.1051 

.4944 

.2670 

+90 

-  6  40.6 

-0.6234 

.5512 

.1894 

+88 

+  3  43.4 

-1 .0397 

.5604 

.1669 

-17 

+  5  26.8 

+1.2411 

.5618 

.1628 

+90 

+.  7  51.2 

-0.0987 

.5639 

+.1571 

+39 

+10  23.2 

-0.6079 

.5660 

.1509 

+11 

-11  58.9 

+0.7130 

.5674 

.1469 

+90 

-11  57.0 

+0.9005 

.5674 

.1466 

+90 

-11  50.6 

+0.1603 

.5675 

.1464 

+54 

-11  49.4 

+0.5513 

.5675 

+.1464 

+82 

-11  34.5 

+0.6904 

.5678 

.1456 

+90 

-11  22.0 

+1.1558 

.5679 

.1452 

+4K) 

-10  54.6 

+1^585 

.5683 

.1440 

+90 

-10  14.6 

+1.2070 

.5689 

.1423 

+90 

-10  14.1 

+1.1218 

.5689 

+.1423 

+90 

-  9  48.7 

-0.3170 

.5692 

.1413 

+27 

-  1  47.2 

-0.2153 

.5753 

.1196 

+32 

+  1  52.1 

-0.7070 

.5779 

.1093 

+  4 

+  2  45.3 

+1.1676 

.5786 

.1064 

+90 

+  2  45.5 

+1.1628 

.5786 

+.1064 

+90 

+  9  48.9 

-1.2612 

.5830 

.0855 

-48 

+  0  35.1 

+0.2580 

.5897 

.0385 

+60 

+  2  31.0 

-0.3597 

.5902 

.0321 

+24 

+  3  44.9 

-0.921 1 

.5905 

.0280 

-11 

+  6  4.3 

+0.6814 

.5911 

.0204 

+90 

+  7  16.4 

-0.8966 

.5914 

+.0162 

-  9 

-11  34.4 

+0.7442 

.5922 

-.0011 

+90 

-10  25  5 

-0.6307 

.5922  .00471 

+  8 

+  1  55.1 

-0.3151 

.5918 

.0463 

+26 

+  3  41.3 

-0.2281 

.5915 

.0524 

+31 

+  5  J6.7 

-0.5772 

.59121 

-.0575 

+12 

Limiting 
Parallels. 


S'n. 


o 
-90 

-16 

-51 

-90 

-90 

+  6 
-90 
-90 
+21 
-90 

+16 
-90 
+34 

-  3 
+22 

+29 
-22 
-29 
+18 

-  6 

-90 
+47 
-78 
-71 

-87 

-89 
+16 

-  1 
-66 
+45 

-34 
-62 

+  9 
+20 
-20 

0 
+  8 
+39 
+31 
+44 

+36 
-44 

-36 
-63 

+44 

+44 
-62 

-  4 
-37 
-61 
+19 

-61 
+24 
-53 
-35 
-31 
-52 
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OCCUIiTATIONS,  1877. 


ELEMENTS  FOB  FACILITATmG 

THE  PREDICTION 

OF  OCCULTATIONS  OP 

■ 

PLANETS  AND  STAES  BY  THE  MOON. 

1 

1 

APBII.. 

Stab's— 

At  CoNJUNcnoN  ni  K.  A. 

Limiting 
Parallela. 

Bed'ns  firom 

1 

Kame.' 

Mag. 
6i 

187 

Aa 

7.0. 

Ad 

Apparent 
DocliDatlon. 

Washington 
Mean  Time. 

Hoar  Angle 

H 

Y 

a/ 

y. 

ITn. 

o 

+90 

S'n. 
+39 

39  Geminor. 

+U1 

+  8.4 

+26  14.6 

d     h    m 
18  17  24.9 

h    m 
-11  35.8 

+1 .0784 

.5890 

-.0808 

40  Geminor. 

6i 

1.11 

8.2 

26    4.9 

17  40.1 

-11  21.3 

+1 .2224 

.5889 

.0814 

+90 

+52 

47  Geminor. 

6 

1.19 

8.3 

27    3.6 

22  14.8 

-  6  57.6 

-0.1780 

.5872 

.0955 

+34 

-32 

A  Geminor. 

5i 

1.25 

7.2 

25  17.2 

19    2  59.1 

-  2  24.8 

+1.1379 

.5852 

.1094 

+90 

+41 

B.A.C.2ol4 

64 

1.35 

6.3 

24  30.0 

9    9.4 

+  3  30.7 

+1.2048 

.5831 

.1273 

+90 

+47 

e  Gem.,  mult. 

6 

+1.40 

H-6.6 

+26    4.6 

11     3.9 

+  5  20.8 

-0.6440 

.5810 

-.1326 

+  8 

-61 

K  Geminor. 

3i 

1.40 

6.1 

24  41.6 

11  13.6 

+  5  30.1 

+0.7396 

.5809 

.1331 

+90 

+12 

(ji  Cancri 

6 

1.51 

5.8 

25  43.8 

17  46.0 

+11  47.1 

-1 .2405 

.5771 

.1507 

-38 

-^ 

cjS  Cancri 

64 

1.52 

5.8 

25  25.6 

18    5.7 

-11  54.0 

-0.9838 

.5769 

.1515 

-13 

-«5l 

fi^  Cancri 

6 

1.51 

4.8 

22  59.2 

19  58.8 

-10    5.3 

+1.2006 

.5757 

.1565 

+90 

+42  ^ 

X  Cancri 

6 

+1.61 

+  4.4 

+24  24.6 

30    1  43.4 

-  4  34.0 

-1.1825 

.5720 

-.1710 

-30 

-66i 

y  Cancri 
oO  Cancri 

44 

1.71 

+  2.2 

21  54.6 

1 1     9.8 

+  4  31.0 

-0.3700 

.5657 

.1930 

+24 

-52 

64 

1.81 

-  0.3 

18  32.8 

23  21.1 

-  7  44.7 

+0.5253 

.5573 

5178 

+78 

-  9 

83  Cancri 

6 

1.85 

0.9 

18  13.5 

91    2  23.8 

-  4  48.5 

+0.1788 

.5553 

.2233 

+54 

-27 

8  Leonig 

6 

1.93 

2.6 

16  59.3 

10  17.9 

+  2  48.7 

-0.3906 

.5501 

.2366 

+24 

-58 

UllAlTUS 

+15  20.4 

11  28.8 

+  3  57.1 

+0.9961 

.5501 

-5384 

+90 

+16 

^  Leonis 

6 

+1 .92 

-  3.7 

14  34.9 

13  17.8 

+  5  42.3 

+1 .3256 

.5483 

5411 

+90 

+44 

V  Leonis 

5 

1.96 

5.1 

13    1.8 

19  47.9 

+11  59.1 

+1.2957 

.5445 

.2503 

+90 

+39 

a  Leonis 

14 

2.00 

5.7 

12  34.0 

99    0  24.6 

-  7  33.8 

+0.5951 

.5421 

.2561 

4«3 

-10 

34  Leonis 

6 

2.06 

5.5 

13  57.6 

1  51.8 

-6    9.6 

-J  .1858 

.5413 

5579 

-24 

-76 

45  Leonis 

6 

+2.07 

-  7.5 

+10  23.2 

9  15.3 

+  0  59.1 

40.4876 

5377 

-.2658 

+74 

-17 

p  Leonis 

4 

2.08 

8.0 

9  56.2 

11  39.1 

+  3  18.1 

+0.3025 

.5366 

.2680 

+61 

-26 

49Leonis,ffiu2t. 

6 

2.08 

8.3 

9  17.0 

12  41.6 

+  4  18.5 

+0.6834 

.5362 

.2688 

+90 

-  7 

c  Leonis 

5 

2.16 

10.5 

6  45.5 

98    0  46.1 

-  8    0.8 

-0.0682 

.5317 

.2775 

+41 

-47 

r  Leonis 

5 

2.22 

12.7 

+  3  31.8 

13  43.1 

+  4  31.1 

-0.4341 

.5288 

.2827 

+22 

-69 

B.A.C.42(K) 

6 

+2.36 

-16.5 

-  3  56.3 

94  18  30.7 

+  8  23.5 

-1 .0000 

.5281 

-5795 

-10 

-90. 

B.  A.  C.  4225 

64 

2.35 

16.7 

4  22.7 

20  19.4 

+10    8.6 

-1 .0588 

.5283 

5786 

-14 

-90 

/  Virsinis 

6 

2.37 

17.0 

5    9.5 

22  47.3 

-11  285 

-0.9491 

.5286 

5773 

-  7 

-90 

X  Virgin  18 
B.  A.  C.  4259 

5 

2.36 

17.2 

7  19.4 

23  57.6 

-10  20.1 

+0.9339 

.5290 

.2765 

+83 

♦^1 

6 

2.36 

17.2 

7  21.6 

9(1    0    1.4 

-10  16.5 

+0.9530 

.5290 

5765 

+83 

+  6! 

23  Virginis 

6 

+2.38 

-17.3 

-  6  49.7 

1  15.2 

-  9    5.0 

+0.0720 

.5291 

-.2758 

+47 

-41 

Ur  Virginis 

5 

2.40 

17.8 

8  52.5 

7    9.3 

-  3  22.3 

+0.5471 

.5304 

5716 

+74 

-16 

^Virginis 

6 

2.43 

18.2 

10    5.2 

13  34.1 

+  2  50.1 

+0.0617 

.5320 

.2661 

+45 

-41 

50  Virginis 

6 

2.44 

18.3 

9  40.7 

14  27.0 

+  3  41.2 

-0.6916 

.5322 

.2652 

+12 

.  -82 

58  Virginis 

6 

2.45 

18.4 

9  54.2 

18    5.0 

+  7  12.1 

-1.3195 

.5333 

.2617 

-39 

-90 

t  Virginis 

6 

+2.47 

-18.6 

-12    4.3 

22  25.0 

+11  23.7 

-0.2175 

.5348 

-.2569 

+30 

-56 

B.A.C.4531 

6 

2.49 

18.5 

12  35.3 

96    2    7.2 

-  9     1.4 

-0.6320 

.5361 

.2524 

+  8 

-86 

83  Virginis 

6 

2.52 

18.9 

15  33.9 

6  38.8 

-  4  38.8 

+1.3023 

.5377 

.2466 

+75 

436 

85  Virginis 

6 

2.53 

19.0 

15    9.3 

7    9.4 

-  4    9.1 

+0.7537 

.5379 

.2459 

+73 

-  1 

B.  A.  C.  4722 

6 

2.60 

18.9 

17  37.9 

20  46.4 

+  9    0.3 

+0.1004 

.5435 

.2253 

+42 

-39. 

1 

B.A.C.4739 

64 

+2,61 

-18.8 

-18    9.0 

22  13.5 

+10  24.5 

+0.3126 

.5441 

-5229 

+53 

-28 

B.A.C.4923 

6 

2.68 

18.0 

20  51.8 

97  15  25.2 

+  3    0.6 

-0.4256 

.5515 

•1903 

+11 

-71 

B.  A.  C  5023 

6 

2.72 

17.3 

21  56.9 

23  44.3 

+11     2.0 

-0.8015 

.5549 

.1720 

-11 

-90' 

42  Libra 

54 

2.76 

16.2 

23  25.3 

98  10    1.2 

-  3    3.2 

-0.9084 

.5585 

.1483 

-20 

-90  1 

B.A.C.5197 

6 

2.77 

15.9 

24  19.9 

12  22.9 

-  0  46.6 

-0.2922 

.5592 

.1426 

+14 

-^ 

b  Scorpii 

5 

+2.79 

-15.5 

-25  22.8 

14  33.2 

+  1  19.0 

+0.5101 

.5598 

-.1372 

+55 

-16, 

A>  Scor.,  mvU. 

5 

2.78 

15.5 

24  57.7 

15  41.1 

+  2  24.4 

-0.0842 

.5601 

.1345 

+22 

-49 

B.A.C.5253 

6 

2.77 

15.7 

24  10.1 

15  49.3 

+  2  32.3 

-0.9417 

.5602 

.1340 

-24 

-90 

B.A.C.5255 

6 

2.78 

15.4 

25    2.9 

15  56.2 

+  2  39.0 

-0.0282 

.5602 

.1338 

+25 

-47 

3  Scorpii 

6 

2.78 

15.5 

24  53.0 

16    7.9 

+  2  50.3 

-0.2281 

.5602 

.1333 

+15 

-58 

4  Scorpii 

6 

2.80 

15.3 

25  54.5 

16  28.2 

+  3    9.8 

+0.8095 

.5603 

.1325 

4^ 

+  2 

B.  A.C.5286 

64 

+2.79 

-15.3 

-24  29.3 

17  48.6 

+  4  27.3 

-0.8682 

.5604 

-.1312 

-20 

-90 1 

TT  Scorpii 

3 

2.79 

15.2 

25  45.7 

17  53.8 

+  4  32.3 

+0.4701 

.5606 

.1289 

+52 

-18! 

•  B.  AC.  5314 

6 

2.79 

15.0 

25  31.5 

19  48.8 

+  6  23.2 

-0.022^ 

.5611 

.1241 

+24 

-^, 

j  B.A.C.5347 

5 

2.80 

14.7 

26    0.0 

21  49.2 

+  8  19.2 

+0.2367 

.5615 

.1188 

+38 

-3r 

•  a  Scorpii 

34 

2.79 

14J2 

25  18.0 

99    3  21 .8 

-10  20.4 

-1.1262 

.5628 

.1044 

-40 

;    -90 

a  Scorpii 

14 

+2.81 

-13.4 

-26    9.7 

6  48.5 

-  7     1.2 

-0.5550 

.5633 

-.0953 

-  5 

:  -84 
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ELEMENTS  FOB  FACILITATING 

THE  PREDICTION  OF  OCCULTATI0N8  OP 

PLANETS  AND  8TAES  BY  THE  MOON. 

APBII., 

» 

Star's- 

• 

4 

k.t  Conjunction  in  B.  A. 

LimitiDg 
ParaUela. 

Rnd'nsflrom 

Name. 

Mag. 
3^ 

187 

7.0. 

Apparent 
Declination. 

Wasbington 
Mean'nine. 

Honr  Angle 

H 

Y 

a/ 

y' 

N'n. 
+62 

S'n. 
+2f 

'  r  Scorpii 
;  B.  A.  (5.5603 

+3*84 

-12.9 

-27  57'.7 

d    h    m 
99    9  29.5 

h    m 
-  4  26.2 

+1.1184 

.5637 

-.0879 

64 

2.84 

12.4 

28  16.9 

13  19.0 

-  0  45.2 

+1.1445 

.5639 

.0774 

+62 

+30 

B.A.C.5800 

6i 

2.77 

11.1 

26  50.3 

80    1  37.8 

+11     6.4 

-1.1495 

.5637 

.0437 

-48 

-90 

43  Ophiuchi 

6 

2.78 

10.3 

28    14 

5  26.4 

-  9  13.5 

-O.0221 

.5633 

.0332 

+16 

-46 

3  Sagittarii 

5 

2.72 

8.7 

27  47.1 

15  40.0 

+  0  37.6 

-0.4774 

.5613 

-.0053 

-10 

-77 

B.A.C.6063 

6i 

+2.70'  -  8.0 

-28    2.8 

19  32.9 

+  4  22.1 

-^.1925 

.5601 

+.0056 

+  5 

-56 

B.A.C.6072 

6i 

2.72|     8.0 

28  44.5 

20  21.3 

+  5    8.7 

+0.5648 

.5598 

.0078 

+48 

-12 

B.A.C.6120 

eh 

+2.69  -  7.3 

-28  22.3 

23  50.2 

+  8  30.1 

+0.2079 

.5587 

+.0172 

+27 

-32 

MAT. 

B.A.C.6127 

5 

^.69 

-  75 

-28  28.3 

1    0  23.4 

+  9    2.1 

+0.3258 

.5585 

+.0186 

+34 

-26 

fi.A.C.6l90 

eh 

2.68 

6.4 

28  41.5 

4  22.9 

-11     7.0 

+0.6616 

.5570 

.0292 

+57 

-6 

fi.A.C.6191 

eh 

2.66 

6.6 

28  19.6 

4  23.2 

-11    6.8 

+0.2644 

.6570 

.0292 

+31 

-29 

B.A.C.6194 

6 

2.63 

6.9 

27    5.2 

4  42.6 

-10  48.1 

-1.0723 

.5568 

.0301 

-43 

-90 

B.A.C.6220 

eh 

^.65 

-6.4 

-28  29.3 

6  22.4 

•11  10.2 

+0.5048 

.5561 

+.0345 

+46 

-16 

^  Sagittarii 

H 

2.54 

4.9 

27    7.0 

16  42.4 

-  1  12.2 

-0.4952 

.5513 

.0610 

-6 

-78 

a  Sagittarii 

2h 

2.49 

4.6 

26  26.9 

20  57.9 

+  2  54J2 

-0.9432 

.5490 

.0717 

-30 

-90 

r  Sagittarii 

3h 

2.47 

3.4 

27  50.9 

9    2    7.9 

+  7  53.5 

+0.9922 

.5461 

.0843 

+62 

+16 

B.A.C.6563 

eh 

2.41 

3.6 

26    6.8 

4  59.7 

+10  39.4 

-0.6581 

.5444 

.0910 

-11 

-90 

f  Sagittarii 
i>  Sagittarii 

6 

+2.38 

-  3.6 

-25  28.0 

6    3.2 

+11  40.7 

-1.2688 

.5437 

+!0935 

-32 

-90 

6 

2.29 

2.4 

24  59.2 

15  34.7 

-  3  16.8 

-0.8236 

.5380 

.1146 

-18 

-90 

k^  Sagittarii 

4h 

2.29 

2.3 

25    9.2 

15  43.0 

-  2  59.2 

-^.6058 

.5377 

.1154 

-  6 

-89 

4  Capricorni 

6 

2.02 

-  0.6 

22  11.3 

8  11  18.7 

-  8    1.7 

-1.2198 

.5249 

.1547 

-43 

-90 

B.A.C.7049 

6 

1.98 

+  0.3 

22  47.9 

16  54  2 

-  2  36.8 

+0.3467 

.5213 

.1648 

+49 

-25 

17  Capricorni 

6 

+1.87 

+  1.1 

-21  57.6 

4    1  10.4 

+  5  23.9 

+0.8420 

.5164 

+.1787 

+68 

+  3 

20  Capricorni 

6 

1.76 

1.0 

19  30.6 

8    0.3 

-11  58.5 

-0.6074 

.5120 

.1892 

+  3 

-85 

1  Mars 

19    5,8 

9  49.1 

-  8  14.7 

-0.7219 

.4967 

.1856 

-  3 

-90 

If  Capricorni 

5i 

1.75 

1.7 

20  20.4 

10  26.4 

-  7  38.5 

+0.7748 

.5105 

.1931 

+64 

-  2 

30  Capricorni 

6 

1.65 

1.7 

18  29.9 

17  27.4 

-  0  50.1 

+0.1271 

.5066 

.2029 

+42 

-38 

31  Capricorni 
( Capricorni 

eh 

+1.64 

+  1.6 

-17  58.4 

17  37.4 

-  0  40.4 

-0.4161 

.5065 

+.2032 

+15 

-69 

H 

1.61 

1.6 

17  21.4 

19  42.5 

+  1  21.0 

-0.6741 

.5055 

.2059 

+  2 

-90 

y  Capricorni 

3i 

1.51 

2.5 

17  13.0 

5    5    5.7 

+10  27.9 

+1.1582 

.5009 

.2176 

+73 

+2:^ 

44  Capricorni 

6 

1.46 

1.8 

14  57.6 

6  43.9 

-11  mJ6 

-0.9765 

.5001 

.2195 

-14 

-90 

45  Capricorni 

6 

1.46 

2.0 

15  18.8 

7  13.9 

-11  27.6 

-0.4772 

.5000 

.2201 

+14 

-74 

6  Capricorni 

3 

+1.45 

+  2.7 

-16  41.0 

8  48.1 

-  9  56.1 

+1.3832 

.4993 

+.2218 

+74 

+53 

fi  Capricorni 

5 

1.39 

2.2 

14    7.8 

12  11.4 

-6  38.6 

-0.6805 

.4979 

.2255 

+  4 

-90 

I  Aquarii 

4 

1.32 

3.0 

14  27.9 

19  18.6 

+  0  16.7 

+1.3201 

.4950 

.2326 

+76 

+38 

^  Aqaarii 

eh 

1.28 

2.5 

12  10.1 

21  37.3 

+  2  31.5 

-0.6720 

.4941 

.2349 

+  6 

-90 

0*  Aquarii 

4h 

1.16 

3.1 

11  18.3 

6    8  36.8 

-10  47.3 

+1.0086 

.4916 

J2440 

+79 

+10 

56  Aquarii 

6 

+1.16 

+  3.2 

-11  32.0 

9  10.8 

-10  14.2 

+1.3989 

.4915 

+.2445 

+79 

+50 

67  Aqaarii 

6 

1.05 

2.4 

7  36.3 

15  36.6 

-  3  59.0 

-1.3341 

.4905 

.2492 

-39 

-90 

7.  Aqiiarii 

4 

1.01 

3.2 

8  14.0 

20  48.6 

+  1     4.4 

+0.6602 

.4898 

.2524 

+82 

-11 

78  Aquarii 

6 

1.00 

3.2 

7  51.4 

21  54.2 

+  2    8.2 

+0.5234 

.4897 

.2531 

+73 

-18 

81  Aqaarii 

6 

0.96 

3.3 

7  43.2 

y    1  42.2 

+  5  50.0 

+1.3391 

.4895 

.2552 

+83 

+.38 

.  82  Aquarii 

6 

+0.94 

+  3.3 

-  7  14.0 

2  20.7 

+  6  27.4 

+0.9683 

.4894 

+.2555 

+83 

+  7 

,  B.  AC.  8094 

6 

0.85 

2.9 

4    9.8 

9  37.2 

-10  27.9 

-0.5200 

.4893 

.2590 

+17 

-76 

1  11  Piscium 

eh 

0.77 

2.9 

2  28.0 

17  20.8 

-  2  56.9 

-0.3581 

.4900 

.2617 

+26 

-64 

14  Piscium 

e 

0.74 

3.1 

-  1  55.6 

19  57.0 

-  0  24.9 

-0.2655 

.4903 

.2624 

+30 

-59 

;  21  Piscium 

e 

0.65 

3.1 

+  0  23.7 

8    4  25.8 

+  7  49.9 

-0.5528 

.4920 

.2641 

+16 

•-78: 

25  Piscium 

6 

0.63 

2.9 

+  1  24.5 

6  25.3 

+  9  46.1 

-1.1251 

.4926 

.2643 

-18 

-89 

B.A.C.8311 

eh 

+0.65 

+  3.6 

-  0  34.5 

7  21.3 

+10  40.6 

+1.2694 

.4928 

+.2643 

+90 

+29 

51  Pise,  mult. 

6 

0.44 

3.4 

+  6  16.7 

9    3  44.1 

+  6  29.1 

-0.7416 

.5005 

.2628 

+  6 

-82 

1  62  Piscium 

6 

0.40 

3.9 

6  37.8 

12    7.6 

-  9  21.9 

+1.0747 

.5050 

.2599 

+90 

+16 

6  Piscium 

ih 

0.40 

3.8 

6  55.0 

12  20.0 

-  9    9.8 

+0.8215 

.5051 

.2598 

+90 

0 

101  Piscium 

6 

0.20 

4.3 

14    2.0 

lO  12  12.2 

-10    0.6 

-0.7101 

.5216 

.2438 

+  7 

-76 

i  104  Piscium 

eh 

+0i^ 

+  4.4 

+13  39.8 

13  54.7 

-  8  21.3 

+0.0965 

.5230 

+i2421 

+49 

-35 
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ELEMENTS  FOE  FACILITATING 

THE  PEEDICTION  OF  OCCULTATIONS  OP         1 

< 

PLANETS  AND  STABS  BT  THE  MOON. 

1 

HAT. 

1 
! 

Star's— 

» 

At  CoNJONcnoN  »  R. 

A. 

1 
limitiBff 
FanOleil  ^ 

Red'ns  from 

1 

Name. 

Mag. 
6i 

187 

Aa 

7.0. 

A(I 

Apparent 
DeelinaUoD. 

Washington 
Mean  Time. 

Hour  Angle 

Y 

a/ 

y 

K»n. 
+51 

-l3 

B.A.C.1648 

4o!35 

4.  9.3 

4-27  50.0 

d    h     m 
14  10  50.5 

h    m 
4  9    9.3 

+0.1123 

.5978 

4.0372 

/?  Tauri 

2 

0.36 

9.5 

28  30.2 

12  48.6 

4ll     2.3 

-0.5043 

.5983 

.0309 

+16 

-46 

B.A.C.17()9 

6i 

0.37 

9.6 

29    5.3 

14     3.7 

-11  45.7 

-1.0619 

.5986 

.0267 

-23:   -61  \ 

B.A.C.1746 

6i 

0.41 

9.2 

27  35.0 

16  26.0 

-  9  29.4 

+0.5206 

.5992 

.0188 

+80 

+11 

B.  AC.  1772 

6 

0.43 

9.5 

29    8.7 

17  39.4 

-  8  19.1 

-1.0438 

.5995 

+.0148 

-21 

-61 

136  Tauri 

5 

40.49 

4-  9.1 

427  35.0 

22  54.9 

-  3  16.7 

40.5721 

.6001 

-.0029 

486 

+15 

B.A.C.1882 

6i 

0.50 

9.5 

28  55.4 

Iff    0    5.3 

-  2    9.3 

-0.7907 

.6001 

.0065 

-  2 

-«1 

B.A.C.2097 

6i 

0.67 

8.9 

28  17.6 

12  41.7 

4-  9  55.3 

-0.4982 

.5989 

.0481 

+16 

-46 

49  AurigiB 

54 

0.70 

8.8 

28    7.1 

14  30.3 

4-11  39.3 

-0.4146 

.5985 

.0540 

421 

-42 

54  AurigsB 

6 

0.72 

8.9 

28  22.3 

16    7.7 

-10  47.3 

-0.7626 

.5981 

.0593 

0 

-62 

39  Geminor. 

eh 

4080 

4  8.0 

426  14.6 

23  25.3 

-  3  48.0 

40.8676 

.5954 

-.0829 

4410 

+S5 

40  Geminor. 

6h 

0.80 

6.0 

26    4.9 

23  40J2 

-  3  33.7 

+1.0106 

.5953 

.0836 

+90 

+34 

47  Geminor. 

6 

0.87 

8.1 

27    3.6 

16    4  10.2 

4-  0  45.0 

-0.3841 

.5933 

.0976 

+23 

-43 

a  Geminorum. 

H 

0.93 

6.9 

25  17.2 

8  50.1 

4  5  13.6 

40.9162 

.5908 

.1117 

+90 

+25  ! 

B.A.C.2514 

64 

l.Ol 

6.3 

24  30.0 

14  55.1 

4-11    3.8 

40.9763 

.5871 

.1295 

+90 

+27 

e  Geminorum 

6 

41.06 

4  7.7 

426    4.6 

16  48.1 

-11     7.7 

-0.8630 

.5859 

-.1346 

-6 

-64 

K  Gem.y  mult. 

H 

1.04 

6.1 

24  41.6 

16  57.6 

-10  58.6 

40.5113 

.5858 

.1352 

+78 

0 

6>*  Cancri 

6i 

1.15 

6.0 

25  25.6 

23  44.9 

-  4  27.4 

-1.2092 

.5810 

.1536 

-34 

-65 

^'  Cancri 

6 

1.14 

5.1 

22  59.2 

17    1  36.7 

-  2  40.0 

40.9621 

.5797 

.1582 

+90 

+23 

7  Cancri 

6 

1.28 

3.1 

20  51.5 

12  19.7 

4.7  38.2 

4I  .2700 

.5712 

.1844 

+90 

+47 

39  Cancri 

6 

+1.32 

+  2£ 

4^  26.5 

15  23.0 

4IO  34.5 

+1.1171 

.5688 

-.1912 

+90 

+31 

40  Cancri 

6 

1.31 

2.7 

20  24.3 

15  25.0 

4IO  36.5 

+1.1468 

.5687 

.1914 

+90 

+33 

V  Cancri 
80  Cancri 

4i 

1.35 

3.0 

21  54.6 

16  40.7 

4.11  49.3 

-0.6145 

.5678 

.1940 

+11 

-65 

64 

1.46 

0.7 

18  32.8 

18    4  49.8 

-  0  28.6 

+0.2718 

.5580 

.2182 

46O 

-21 

83  Cancri 

6 

1.50 

0.0 

18  13.5 

7  52  5 

4.  2  27.6 

-0.0758 

.6557 

J2234 

+40 

-40 

8  Leonia 

6 

41.58 

-  \st 

4-16  59.3 

15  47.6 

4IO    5.8 

-0.6476 

.5497 

-.2363 

+10 

-72 

Uraitub 

15  15.7 

17  18.2 

4II  33.3 

+0.7401 

.5481 

.2383 

+90 

0 

^f  Leonis 

6 

1.58 

2.5 

14  35.0 

18  47.7 

-11     0.4 

+1.0700 

.5476 

ii406 

+90 

+20 

V  Leonis 

5 

1.64 

3.7 

13     1.8 

19    1  19.8 

-  4  41.7 

+1.0414 

.5431 

.2493 

+90 

+17 

a  Leonis 

14 

1.69 

4.3 

12  34.0 

5  58.5 

-  0  12.5 

+0.3405 

.5401 

i2548 

+64 

-23 

45  Leonis 

W 

6 

41.76 

-6.1 

+10  23.2 

14  54.0 

4  8  25.1 

+0.2361 

.6349 

-.2635 

467 

-29 

p  Leonis 

4 

1.78 

6.5 

9  56.2 

17  19.3 

4IO  45.6 

+0.0519 

.5335 

.2656 

447 

-39 

49  Leonis,muU. 

64 

1.78 

6.8 

9  17.0 

18  22.6 

4-11  46.9 

40.4348 

.5330 

.2664 

+70 

-20 

37  Sextantis 

6 

1.81 

8.3 

7    1.1 

23  36.9 

-  7    9.0 

41.3295 

.5304 

.2702 

44K) 

+38 

c  Leonis 

5 

1.89 

9.1 

6  45.6 

90   6  36.7 

-  0  22.8 

-0.3118 

.5276 

.2743 

42B 

-60 

79  Leonis 

6 

41.95 

-11.7 

4  2    4.7 

17  53.1 

4IO  32.1 

+1.3397 

.5241 

-.2783 

+90 

+37 

r  Leonis 

5 

1.99 

11.4 

4  3  31.8 

19  46.2 

-U  38.4 

-0.6662 

.5237 

.2787 

+10 

-86 

B.A.C.4200 

6 

2.23 

15.8 

-  3  56.3 

99    1    8.0 

-  7  11.7 

-1.1901 

.5221 

.2744 

-23 

-90 

B.  AC.  4225 

64 

2.23 
•5.26 

16.0 

4  22.7 

2  58.9 

-  5  24.3 

-1.2457 

.5223 

.2735 

-28 

-90 

/  Virginis 

6 

16.4 

5    9.5 

5  29.9 

-  2  58.0 

-1.1301 

.5228 

.2721 

-19 

-90 

y  Virginis 
B  A. C. 4259 

5 

42.26 

-17.1 

-  7  19.4 

6  41.7 

-  1  48.4 

+0.7734 

.5230 

-5714 

+77 

-  4 

6 

2.26 

17.1 

7  21.6 

6  45.6 

-  1  44.6 

+0.7925 

.5230 

.2714 

+74 

-  3 

28  Virginis 

6 

2.28 

17.1 

6  49.7 

8    1.0 

-  0  31.5 

-0.0944 

.5232 

.2706 

+38 

-49 

rff  Virginis 

5 

2.33 

17,9 

8  52.5 

14    2.5 

4-  5  18.5 

40.3984 

.5245 

.2664 

465 

-24 

g  Virginis 

6 

2.39 

18.4 

10    f>Sl 

20  35.3 

4II  38.9 

-0.0775 

.5262 

.2610 

438 

-48 

50  Virginis 

6 

42.40 

-18.2 

-  9  40.7 

21  29.3 

-11  28.9 

-0.7352 

.5264 

-.2602 

+  4 

-90 

i  Virginis 

6 

2.48 

18.9 

12    4.3 

98    5  37.0 

-  3  36.7 

-0.3389 

.5292 

.2519 

433 

-63 

B.A.C.4531 

6 

2.51 

19.1 

12  35.3 

9  23.7 

4  0    2.7 

-0.7480 

.5305 

.2477 

+  1 

-90 

83  Virginis 

6 

2.56 

19.7 

15  33.9 

14    0.5 

4.  4  30.5 

41.2156 

.5324 

.2419 

+75 

+27 

85  Virginis 

6 

2.57 

19.7 

15    9.3 

14  31.7 

4-  5    0.7 

+0.6631 

.5326 

.2411 

+74 

-  9 

B.A.C.4722 

6 

2.72 

19.8 

17  37.9 

94    4  23.4 

-  5  34.9 

40.0380 

.5390 

.2209 

+39 

-42 

B.A.C.4739 

64 

42.72 

-19.7 

-18    9.0 

5  51.9 

-  4    9.4 

40.2559 

.5397 

-.2186 

+49 

-31 

B.A.C.4923 

6 

2.92 

19.3 

20  51.9 

23  19.0 

-11  17.9 

-0.4453 

.5482 

.1867 

+10 

-72 

B.A.C.5023 

6 

3.0] 

18.4 

21  56.9 

9(1    7  44.2 

-  3  10.3 

-0.8032 

.5493 

.1690 

-12 

-90, 

42  Librs 

54 

3.09 

17.6 

23  25.3 

17    7.4 

4  5  50.7 

-0.8845 

.5563 

.1477 

-19 

-90 

B.A.C.5I97 

6 

3.15 

17.5 

24  19.9 

20  30.4 

4  9    8.7 

-0.2598 

.5576 

.1399 

+14 

-60 

b  Scorpii 

5 

43.18 

-17.3 

-25  22.8 

22  41.6 

4II  15.21 

40.5518 

.5585 

-.1346 

+57 

-14 

OCCUIiTATIONS,  ISTT. 
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ELEMENTS  FOB  FACILITATING  THE   PREDICTION  OF   OCCULTATIONS  OP 
PLANETS  AND  STARS  BY  THE  MOON. 

MAT. 


Stab'c 


At  Conjunction  in  B.  A. 


LimitiiiK 
ParallelB. 


Name. 


A^  Scorp.,muZt 

B.A.C.5253 

B.A.C.5855 

3  Scorpii 

4  Scorpii 

B.A.C.5286 
TT  Scorpii 
B.A.C.5314 
B.  A.  C.  5347 
a  Scorpii 

a  Scorpii 
r  Scorpii 
B.A.C.5603 
B.  A.  C.  5800 
43  Ophiachi 

3  Sagittarii 
B.  A.  C.  6024 
B.  A.  C.  6063 
B.A.C.6072 
B.A.C.6120 

B.A.C.6127 
B.A.C.6190 
B.A.C.6191 
B.A.C.6194 
B.A.C.6220 

^  Sagittarii 
a  Sagittarii 
r  Sagittarii 
B.A.C.6562 
^  Sagittarii 

h\  Sagittarii 
k^  Sagittarii 
B.A.C.6864 
B.A.C.6878 

4  Capricorni 

B.A.C.7049 
17  Capricorni 
20  Capricorni 
ri  Capricorni 


Mag. 


6 
6 
6 
6 

64 

3 

6 

5 

34 

14 
34 
64 
64 
6 

5 

64 
64 
64 
64 

5 

64 

64 
6 

64 

34 
24 
34 

64 

6 

6 

44 
6 

64 
6 

6 
6 
6 
54 


Red'ns  from 
J  877.0. 


+3.18 
3.17 
3.]8 
3.18 
3.21 

+3.18 
3.21 
3.22 
3.25 
3i26 

+3.31 
3.35 
3.38 
3.38 
3.43 

+3.43 
3.40 
3.44 
3.45 
3.43 

+3.43 
3.43 
3.42 
3.38 
3.42 

+3.34 
3.31 
3.32 
3.25 
3.23 

+3.16 
3.16 
3.01 
3.00 
2.92 

+2.89 
2.79 
2.66 

+2.67 


-17.1 
17.1 
17.1 
17.1 
17.1 

-16.8 
16.9 
16.7 
16.4 
15.5 

-14.7 
14.5 
13.9 
11.9 
11.0 

-  9.0 
9.0 
8.2 
8.0 
7.4 

-  7.2 
6.5 
6.5 
6.7 
6.0 

-  4.3 
3.6 
2.1 
2.0 
1.9 

-  0.3 

-  0.2 
+  1.3 

1.4 
2.5 

+  3.5 
4.5 
4.9 

+  5.7 


Apparent 
Deelinafcion, 


24 
24 
25 
24 

25 

-24 
25 
25 
26 
25 

-26 
27 

28 
26 
28 


57.8 
10.1 
2.9 
53.0 
54.5 

29.3 
45.8 
31.5 
0.0 
18.0 

9.7 
57.8 
16.9 
50.3 

1.5 


-27  47.1 

27  1.3 

28  2.8 
28  44.5 
28  22.3 

.28  28.3 
28  41.5 
28  19.6 

27  52 

28  29.3 

-27  7.0 

26  26.9 

27  50.9 
26  6.8 
25  28.0 


59.2 
9.2 
4.4 
22  56.3 
22  11.3 


-24 
25 
23 


-22  47.8 
21  57.5 
19  30.6 

-20  20.3 


WaBhinston 

Hoot  Angle 

Mean  Time. 

H 

(1    h    m 

h     m 

95  23  50.0 

-11   38.9 

23  58.4 

-11  30.8 

96    0    5.3 

-11  24.1 

0  17.1 

-11  12.7 

0  37.6 

-10  53.0 

1  58.6 

-  9  34.9 

2    3.8 

-  9  29.9 

3  59.5 

-  7  38.4 

6    0.7 

-  5  41.6 

11  35.2 

-  0  19.3 

15    2.9 

+  3    0.9 

17  44.5 

+  5  36.6 

21  34.9 

+  9  18.5 

ay    9  55.0 

-  2  48.5 

13  43.7 

+  0  51.7 

23  56.9 

+10  42.3 

98    1     9.2 

+11  52.0 

3  49.4 

-  9  33.6 

4  37.7 

-  8  47.1 

8    6.2 

-  5  26.2 

8  39.3 

-  4  56.2 

12  38.2 

-  1     4.0 

12  38.5 

-  1     3.8 

12  57.8 

-  0  45.1 

14  37.4 

+  0  50.8 

99    0  55.3 

+10  46.8 

5    9.9 

-  9    7.6 

10  18.7 

-  4    9.6 

13    9.8 

-  1  24.4 

14  13.0 

-  0  23.3 

23  32.4 

+  8  37.0 

23  50.6 

+  8  54.5 

80  11  24.6 

-  3  54.4 

12  31.4 

-  2  49.8 

19  22.4 

+  3  48.1 

81    0  57.2 

+  9  12.2 

9  12.6 

-  6  47.7 

16    2.3 

-  0  10.5 

18  28.5 

+  2  11.4 

-0.0431 
-0.9041 
+0.0142 
-0.1858 
+0.8570 

-0.8245 
+0.5193 
+0.0284 
+0.2935 
-1.0622 

-0.4813 
+1 .2039 
+1.2379 
-1.0354 
+0.1021 

-0.3329 
-1.1606 
-0.0406 
+0.7186 
+0.3683 

+0.4871 
+O.8306 
+0.4335 
-0.9028 
+0.6775 

-0.3032 
-0.7430 
+1.2001 
-0.4442 
-1.0537 

-0.5922 
-0.3739 
-1.1671 
-1.1574 

-0.9583 

+06143 
+1.1202 
-0.3216 
+1.0641 


-.5589 
.5590 
.5590 
.5591 
.5592 

.5597 
.5597 
.5604 
.5609 
.5625 

.5633 
.5637 
.5643 

.5648 
.5647 

.5632 
.5629 
.5622 
.5620 
.5609 

.5607 
.5593 
.5593 
.5592 
.5585 

.5539 
.5512 
.5489 
.5475 
.5464 

.5404 
.5402 
.5324 
.5316 
.5311 

.5230 
.5175 
.5129 
.5114 


y' 


N'n. 


-.1317 
.1314 
.1312 
.1307 
.1297 

-1265 
.1263 
.1216 
.1165 
.1021 

-.0929 
.0857 
.0756 
.0417 
.0312 

-.0031 

+.0002 

.0076 

.0098 

.0189 

+.0206 
.0313 
.0313 
.0321 
.0366 

+.0633 
.0763 
.0863 
.0931 
.0958 

+.1165 
.1171 
.1412 
.1435 
.1564 

+.1664 
.1792 
.1906 

+.1940 


o 

+24 
-22 

+27 
+17 
+64 

-17 
+54 

+27 
+40 
-36 

-  2 
+62 
+62 
-39 
+22 

-  3 
-52 
+13 
+61 
+36 

+44 

+62 

+41 

-31 

+59 

+  5 
-18 
+62 
+  1 
-35 

-  5 
+  6 

-40 
-38 
-22 

+64 
468 
+18 
+70 


S'n. 


o 
-47 

-90 

-43 

-55 

+  5 

-90 
-15 
-43 
-28 

-90 

-76 
+37 
+43 
-90 
-38 

-65 
-90 
-47 

-  3 
-23 

-16 
+  5 
-19 
-90 

-  5 

-63 
-90 
+37 
-73 
-90 

—86 
-68 
-90 
-90 
-90 

-10 
+23 
-63 
+17 


JVITE. 


30  Capricorni 

31  Capricorni 
I  Capricorni 

42  Capricorni 

44  Capricorni 

45  Capricorni 
fi  Capricorni 
e^  Aquarii 

^  Aquarii 

a  Aquarii 
67  Aquarii 
X  Aquarii 
78  Aquarii 
82  Aquarii 
B.A.C.8094 


6 

+2.56 

+  6.0 

-18  29.8 

64 

2.54 

5.9 

17  58.4 

44 

2.51 

6.0 

17  21.3 

5 

+2.34 

+  6.1 

-14  35.6 

6 

2.36 

6.7 

14  57.6 

6 

2.36 

6.9 

15  18.7 

5 

2.29 

7.1 

14    7.7 

6 

2.15 

7.3 

11  254 

54 

2.16 

7.6 

12  10.0 

44 

+2.03 

+  8.4 

-11  18.2 

6 

1.91 

7.9 

7  36.2 

4 

1.87 

8.6 

8  13.9 

6 

1.85 

8.6 

7  51.3 

6 

1.80 

8.6 

7  13.9 

6 

+1.67 

+  8.2 

-  4    9.7 

9 


8 


1  29.7 

+  9    0.0 

+0.4224 

.5072 

1  39.8 

+  9    9.8 

-0.1214 

.5070 

3  45.0 

+11  11.4 

-0.3778 

.5058 

14     0.0 

-  2  61.5 

-1.2531 

.6003 

14  48.1 

-  2    4.7 

-0.6727 

.4999 

15  18.2 

-  1  35.4 

-0.1724 

.4997 

20  16.9 

+  3  14.7 

-0.3731 

.4974 

5  42.9 

-11  35.1 

-1.1956 

.4934 

5  45.6 

-11  32.5 

-0.3617 

.4934 

16  49.6 

-  0  46.8 

+1 .3259 

.4898 

23  52.8 

+  6    5.0 

-1.0252 

.4882 

5    7.7 

+11  11.4 

+0.9741 

.4873 

6  13.9 

-11  44.2 

+0.8366 

.4872 

10  42.9 

-  7  22.5 

+1.2814 

.4867 

18    4.0l 

-  0  13.3 

-0.2170 

.4864 

+.2036 ;  +58 
.2039  +30 
.2066 


+.2186 
.2195 
.2201 
.2253 
.2343 
Ji»43 


+17 

-36 
+  4 
+30 
+20 

-28 
+22 


+iM30  +79 


.2476 
.2507 
.2513 
.2536 
+.25661 


-13 

4«2 
+82 
+83 
+32 


-22 

-51 
-67 

-90 
-90 
-54 
-66 
-90 
-65 

+38 
-90 
+  8 
-  1 
+31 
-56 


428 


OCCUIiTATIONS,  1877. 


ELEMENTS  FOB  FAdLITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

JUNE. 

Stae'b- 

^ 

Lt  Conjunction  in  B. 

A. 

Limiting 
ParallAln. 

Red'na  firom 

Namo. 

Mag. 

187 

7.0. 

AS 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Honr  Angle 

H 

y 

a/ 

y' 

N'n. 

o 
+41 

S'n. 

o 

-48 

11  Piscium 

6h 

+L60 

+  8.4 

-  2  27.9 

d     h   m 
4    1  52.8 

h    m 
+  7  22.9 

-0.0602 

.4867 

+.2591 

14  Piscium 

6 

1.56 

8.4 

-  1  55.5 

4  30.7 

+  9  56.5 

+0.0307 

.4869 

.2597 

+46 

-43 

21  Piscium 

6 

1.46 

8.2 

+  0  23.7 

13    5.6 

-  5  42.5 

-0.2670 

.4884 

.2611 

+31 

-59 

25  Piscium 

6 

1.43 

8.0 

1  24.6 

15    6.6 

-  3  44.8 

-0.8447 

.4889 

.2613 

0 

-89 

51  Pise,  mtdt. 

6 

1.20 

7.9 

6  16.7 

(1  12  41.0 

-  6  46.1 

-0.4904 

.4967 

.2593 

+19 

-72 

62  Piscium 

6 

+1.12 

+  8.2 

+  6  37.8 

21  10.5 

+  1  29.0 

+1.3186 

.5012 

+.2563 

+90 

+37 

d  Piscium 

4^ 

1.12 

8.2 

6  55.0 

21  23.0 

+  1  41.1 

+1.0639 

.5013 

.2563 

+90 

+15 

101  Piscium 

6 

0.89 

7.6 

14    2.0 

6  21  29.0 

+  1     4.1 

-0.5237 

.5186 

iS405 

+17 

-69 

104  Piscium 

64 

0.88 

7.8 

13  39.8 

23  12.1 

+  2  44.0 

+0.2796 

.5200 

.2389 

+60 

-25 

B.A.C.632 

6 

0.78 

7.4 

17  39.8 

7  10  58.0 

-  9  52.5 

-1.1987 

.5308 

2260 

-27 

-73 

86  Arietis 

6 

+0.70 

+  7.6 

+19  18.6 

23  23.6 

+  2    8.4 

-0.2153 

.5430 

+.2085 

+33 

-46 

B.A.C.782 

6i 

0.70 

7.9 

18  20.4 

8    0  44.8 

+  3  27.0 

+1.0780 

.5445 

iM)63 

+90 

+24 

ft  Arietis 

5i 

0.66 

7.7 

19  29.3 

4  38.7 

+  7  12.8 

+0.6712 

.5486 

.1998 

+90 

+  1 

47  Arietis 

6 

0.66 

8.0 

20  10.6 

11  30.3 

-10  10.2 

+1.2817 

.5557 

.1873 

+90 

+47 

e  Arietis,  muZt. 

4i 

0.62 

7.9 

20  51.0 

11  59.7 

-  9  41.8 

+0.6763 

.5563 

.1864 

+90 

+  3 

64  Arietis 

6 

+0.57 

+  7.6 

+24  17.3 

22  32.9 

+  0  28.2 

-1.0198 

.5673 

+.1642 

-16 

-66 

66  Arietis 

6i 

0.58 

8.0 

22  22.9 

9    0  18.0 

+  2    9.4 

+1.2263 

.5691 

.1603 

+90 

+44 

7  Tauri,  mult. 

6 

0.56 

7.7 

24    3.1 

2  43.9 

+  4  29.8 

-0.1086 

.5716 

.1545 

+38 

-34 

n  Tauri 

3 

0.55 

8.1 

23  43.5 

8    1.4 

+  9  35.2 

+1.0086 

.6770 

+.1414 

+90 

+28 

A  Geminorum 

5i 

0.87 

6.3 

25  17.2 

19  16  36.0 

-  9  12.7 

+0.7521 

.5996 

-.1152 

+90 

+15 

B.  A.  C.  2514 

6i 

+0.92 

+  6.1 

+24  30.0 

22  31.4 

-  3  32.2 

+0.7987 

.5958 

-.1333 

+90 

+16 

e  Geminorum 

6 

0.95 

6.0 

26    4.6 

18    0  21.5 

-  1  46.6 

-1.0132 

.5946 

.1386 

-16 

-64 

K  Gemi.,  muU, 

3i 

0.94 

5.8 

24  41.5 

0  30.7 

-  1  37.8 

+0.3365 

.5946 

.1388 

+65 

-  9 

ft^  Cancri 

6 

1.00 

4.7 

22  59.2 

8  56.2 

+  6  27.1 

+0.7633 

.5883 

.1625 

+90 

+11 

tf  Cancri 

6 

1.08 

3.4 

20  51.5 

19  22.4 

-  7  31.6 

+1.0471 

.6797 

.1886 

+90 

+26 

39  Cancri 

6 

+1.11 

+  3.1 

+20  26.5 

22  20.9 

-  4  40.0 

+0.8913 

.5771 

-.1955 

+90 

+15 

40  Cancri 

6 

1.11 

3.0 

20  24.3 

22  23.0 

-  4  38.0 

+0.9206 

.6771 

.1955 

+90 

+17 

e  Cancri 

6 

1.10 

3.0 

19  58.7 

22  29.7 

-  4  21.6 

+1.3231 

.5770 

.1957 

+90 

+55 

42  Cancri 

61 

1.11 

3.0 

20    9J2 

22  36.2 

-  4  25.4 

+1.1277 

.6769 

.1959 

+90 

+31 

B.  A.  C.  2925 

6i 

1.11 

2.9 

20    0.9 

22  41.5 

-  4  20.3 

+1.2482 

.5769 

.1961 

+dO 

+43 

V  Cancri 
BO  Cancri 

4i 

+1.14 

+  3.3 

+21  54.6 

23  36.7 

-  3  27.2 

-0.8207 

.6761 

-.1981 

-  1 

-68 

6i 

1.23 

M 

18  32.9 

14  11  27.9 

+  7  57.0 

+0.0341 

.5655 

i2223 

+46 

-34 

83  Cancri 

6 

1.26 

0.7 

18  13.5 

14  26.4 

+10  49.0 

-0.3133 

.6629 

.2276 

+27 

-53 

7  Leonis 

6i 

1.30 

+  1.0 

14  55.6 

21  42.5 

-  6  10.7 

+1.2853 

.5567 

.2392 

+90 

+40 

B  Leonis 

6 

1.32 

-0.4 

16  59.3 

22  10.9 

-  5  43.4 

-0.8900 

.6563 

J2400 

-  4 

-73 

CJranus 

+14  59.0 

1(1^  I     3.2 

-  2  57.2 

+0.4199 

.5527 

-.2441 

-t^ 

-17 

jfj  Leonis 

6 

+1.32 

-  1.5 

14  35.0 

1     7.2 

-  2  53,4 

+0.8054 

.6538 

.2443 

+90 

+  3 

V  Leonis 

5 

1.38 

2.5 

13    1.8 

7  31.4 

+  3  17.4 

+0,7694 

.5488 

.2528 

+90 

0 

a  Leonis 

H 

1.42 

3.1 

12  34.0 

12    4.8 

+  7  41.3 

+0.0708 

.5454 

i2580 

+48 

-37 

44  Leonis 

6 

1.48 

4.9 

9  24.5 

19  45.7 

-  8  53.6 

+1.2354 

^00 

i2653 

+90 

+30 

B.A.C.3562 

6h 

+1.47 

-  4.9 

+  9  23.8 

19  55.3 

-  8  44.2 

+1.2048 

.5399 

-.2655 

+90 

+27 

45  Leonis 

6 

1.50 

4.7 

10  23.2 

20  51.2 

-  7  50.3 

-0.0400 

.5393 

.2662 

+42 

-44 

p  Leonis 

4 

1.52 

5.1 

9  56.2 

22    4.3 

-  6  42.0 

-0.2243 

.5377 

.2681 

+33 

-54 

49  Leon.,  muU, 

6 

1.51 

5.4 

9  17.0 

23  16.5 

-  5  31.8 

+0.1 550 

,5371 

.2689 

+53 

-34 

37  Sextantis 

6 

1.55 

6.7 

7    1.1 

16    5  26.5 

+  0  27.9 

+1 .0406 

.6341 

.2724 

+90 

+13 

e  Leonis 

5 

+1.63 

-  7.6 

+  6  45.6 

12  21.2 

+  7    9.1 

-0.5919 

.6305 

-.2759 

+14 

-79 

75  Leonis 

5& 

1.67 

9.7 

2  41.0 

20  16.2 

-  9  11.2 

+1.3428 

.5271 

.2784 

+90 

+38 

79  Leonis 

5i 

1.70 

10.2 

2    4.8 

23  31.3 

-  6    2.3 

+1.0510 

.5259 

.2790 

+90 

+12 

r  Leonis 

5 

1.73 

9.8 

+  3  31.8 

11    1  23.8 

-  4  13.3 

-0.9464 

.5253 

.2793 

-6 

-87 

/Virginis 

6 

2.05 

15.2 

-  5    9.5 

18  11     4.2 

+  4  23.7 

-1.3785 

.6227 

.2794 

-45 

-90 

j^Virginis 

5 

2.07 

16.0 

7  19.4 

12  16.2 

+  5  33.5 

+0.5147 

.5213 

.2694 

+73 

-18 

B.A.C.4259 

6 

+2.06 

-16.1 

-  7  21.5 

12  20.2 

+  5  37.3 

+0.5342 

.5214 

-.2698 

+74 

-17 

1  28  Virginis 

6 

2.09 

15.8 

6  49.7 

13  35.8 

+  6  50.6 

-0.3520 

.5215 

.2685 

■1425 

-64 

B.A.C.4312 

6h 

2.12 

17.1 

9  40.4 

18  11.6 

+11  17.7 

+1.3589 

.5219 

.2651 

+81 

+41 

^  Virginis 

5 

2.14 

16.8 

8  52.5 

19  39.1 

-11  17.5 

+0.1493 

.5221 

.2641 

+50 

-^ 

g  Virginis 

6 

2.22 

17.4 

10    5.2 

19    2  14.5 

-  4  54.5 

-0.3173 

.5234 

.2582 

+25 

-6^ 

50  Virginis 

6 

+2.23 

-17.4 

-  9  40.6 

3    8.9 

-  4     1.8 

-0.9758 

.5236 

-.2575 

-11 

-90. 
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ELEMENTS  FOB  FACILITATTNG 

THE   PREDICTION  OF   OCCULTATIONS   OP 

PLANETS  AND  STARS  BY  THE  MOON.                                               | 

JUNE.                                                                                          1 

Stab's— 

At  Conjunction  in  R.  A. 

Limiting  \ 
ParallelH. 

Rod'ns  from 

i 

Name. 

Mag. 
6 

187 

7.0. 

Apparent 
DecHuation. 

WaahinKton 
Mean  Time. 

Hour  Angle 

H 

Y 

.5258 

y" 

N'n. 

S'u. 

t  Virginia 

+2^34 

-18.2 

o        / 

-12    4.3 

d     h     m 
19  1 1  20.6 

li     m 
+  3  54.3 

-0.5654 

-.2487 

o 

+12 

-80 

B.A.C.4531 

6 

2.37 

18.4 

12  35.3 

15    9.5 

+  7  :i5.9 

-0.9703 

.5271 

.2443 

-12;   -JM) 

83  Virginia 

6 

2.44 

19.4 

15  33.9 

19   4J:.2 

-11  53.3 

+1.0104 

.5287 

.2384 

+75i   +12 

85  Virginia 

6 

2.45 

19.2 

15    9.3 

20  20.7 

-11  22.9 

+0.4563 

.5289 

.2378 

+64    -21 

B.  AC.  4722 

6 

2.65 

19.8 

17  37.9 

90  10  22.2 

+  2  11.2 

-0.1440 

.5346 

.2174 

+30 

-53 

B.  A.  C.  4739 

6i 

+2.67 

-19.8 

-18    9.0 

11  52.0 

+  3  38.1 

+0.0773 

.5353 

-.2149 

+40 

-40 

B.  AC.  4923 

6 

2.94 

19.6 

20  51.9 

91    5  33.1 

-  3  16.3 

-0.5905 

.54:^ 

.1831 

+  2 

-84 

B.  A.  C.  4984 

6 

3.04 

19.8 

23  31.2 

11     8.7 

+  2    7.8 

+1.2314 

.5466 

.1718 

+6T:  +35  1 

B.A.C.5023 

6 

3.06 

19.3 

21  56.9 

14    5.3 

+  4  58.3 

-0.9315 

.5475 

.1657 

-20 

-90 

42  LibrflB 

5i 

3.22 

18.4 

23  25.3 

99    0  37.1 

-  8  52.0 

-0.9904 

.5523 

.1421 

-26 

-90 

B.A.C.5197 

6 

+3.27 

-18.3 

-24  20.0 

3    2.0 

-  6  32.2 

-0.3557 

.5533 

-.1365 

+  9 

-66 

b  Scorpii 

5 

3.32 

18.3 

25  22.8 

5  15.1 

-  4  23.7 

+0.4663 

.5542 

.1312 

+52 

-18 

A^Scorp., mult. 

5 

3.32 

18.0 

24  57.8 

6  24.4 

-  3  16.9 

-0.1300 

.5546 

.1286 

+20 

-52 

B.A.C.5253 

6 

3.31 

17.9 

24  10.2 

6  32.9 

-  3    8.7 

-0.9961 

.5547 

.1281 

-28 

-90 

B.A.C.5255 

6 

3.32 

18.1 

25    2.9 

6  39.8 

-  3    2.1 

-0.0718 

.5547 

.1279 

+22 

-48 

3  Scorpii 

6 

+3.32 

-18.0 

-24  53.1 

6  51.8 

-  2  50.4 

-0.2728 

.5548 

-.1274 

+12 

-61 

4  Scorpii 
B.A.C.5286 

6 

3.35 

18.1 

25  54.5 

7  12.6 

-  2  30.4 

+0.7777 

.5549 

.1267 

+64 

0 

6i 

3.34 

17.7 

24  29.3 

8  34.6 

-  1  11.3 

-0.9103 

.5554 

.1233 

-23 

-90 

Tf  Scorpii 
B.A.C.5314 

3 

3.37 

17.9 

25  45.8 

8  39.9 

-  1     6.2 

+0.4417 

.5555 

.1231 

+50 

-20 

6 

3.39 

17.6 

25  31.6 

10  37.2 

+  0  46.9 

-0.0476 

.5562 

.1182 

+23 

-47 

B.  A.  C.  5347 

5 

+3.43 

-17.3 

-26    0.0 

12  39.9 

+  2  45.2 

+0.2237 

.5568 

-.1132 

+36 

-32 

a  Scorpii 

3^ 

3.46 

16.3 

25  18.0 

18  18.6 

+  8  11.7 

-1.1275 

.5585 

.0991 

-41 

-90 

a  Scorpii 

H 

3.55 

15.9 

26    9.7 

21  48.9 

+11  34.5 

-0.5351 

.5595 

.0901 

-  5 

-82 

r  Scorpii 
B.  A.  C.  5603 

^ 

3.61 

15.7 

27  57.8 

98    0  32.4 

-  9  48j0 

+1.1657 

.5601 

.0829 

+62 

+32 

6& 

3.67 

15.0 

28  16.9 

4  25.4 

-  6    3.4 

+1.2081 

.5609 

.0727 

+62 

+38 

B.A.C.5800 

6i 

+3.74 

-12.6 

-26  50.3 

16  53.3 

+  5  57.3 

-1.0488 

.5622 

-.0394 

-40 

-90 

43  Ophiuchi 

6 

3.81 

11.9 

28     1.5 

20  44.2 

+  9  39.8 

+0.1026 

.5622 

.0289 

+22 

-38 

3  Sagittarii 

5 

3.86 

9.7 

27  47.1 

94    7    2.6 

-  4  24.3 

-0.3117 

.5613 

.0009 

-  2 

-64 

B.A.C.6024 

6i 

3.84 

9.4 

27     1.3 

8  15.5 

-  3  14.0 

-1.1395 

.5612 

-.0003 

-50 

-90 

B.A.C.6063 

eh 

3.90 

8.9 

28    2.8 

10  56.8 

-  0  38.6 

-0.0091 

.5605 

+.0097 

+15 

-45 

B.A.C.6072 

6i 

+3.93 

-  6.7 

^28  44.5 

11  45.5 

+  0    8.4 

+0.7549 

.5604 

+.0121 

+62 

0 

B.A.C.6120 

6i 

3.93 

7.9 

28  22.3 

15  15.5 

+  3  30.7 

+0.4105 

.5595 

.0212 

+39 

-21 

B.A.C.6i27 

5 

3.94 

7.9 

28  28.3 

15  48.8 

+  4    2.8 

+0.5312 

.5594 

.0226 

+47 

-14 

.  B.A.C.6190 

6i 

3.95 

6.9 

28  41.5 

19  49.2 

+  7  54.6 

+0.8839 

.5582 

.0334 

+62 

+  9 

B.A.C.619] 

^h 

3.94 

6.9 

28  19.6 

19  49.5 

+  7  54.9 

+0.4853 

.5582 

.0334 

+45 

-16 

B.A.C.6194 

6 

+3.90 

-6.7 

-27    5.2 

20    8.9 

+  8  13.6 

-0.8551 

.5581 

+.0342 

-28 

-90 

B  A.  C.  6220 

6il 

3.95 

6.4 

28  29.3 

21  49.1 

+  9  50.2 

+0.7345 

.5576 

.0386 

+62 

-  2 

^  Sagittarii 

3^ 

3.93 

4.2 

27    7.0 

9(1    8  10.1 

-  4  10.8 

-0.2273 

.5534 

.0651 

+  9 

-58 

(7  Sagittarii 

'^ 

3.9] 

3iJ 

26  26.9 

12  25.7 

-  0    4.2 

-0.^95 

.5514 

.0757 

.13 

-90 

B.A.C.6562 

6i 

3.90 

1.5 

26    6.8 

20  27.3 

+  7  40.9 

-0.3424 

.5472 

.0950 

+  6 

-66 

\f}  Sagittarii 

6 

+3.88 

-  1.2 

-25  28.0 

21  30.7 

+  8  41.9 

-0.9502 

.5467 

+.0974 

-28 

-90 

r*  Sagittarii 
A^  Sagittarii 

6 

3.84 

-0.4 

24  44.7 

96    1  56.2 

-11     1.6 

-1.2891 

.5440 

.1077 

-69 

-90 

6 

3.84 

+  0.8 

24  59.2 

6  51.4 

-  6  16.3 

-0.4695 

.5410 

.1186 

+  2 

-75 

hi  Sagittarii 

4i 

3.84 

1.0 

25    9.2 

7    9.7 

-  5  58.7 

-0.2500 

.5408 

.1192 

+13 

-59 

B.  A.  C.  6864 

6 

3.74 

3.1 

23    4.3 

18  44.8 

+  5  13.5 

-1.0207 

.5333 

.1433 

-27 

-90 

B.A  C.6878 

6i| 

+3.73 

+  3.3 

-22  56.3 

97  19  51.6 

+  6  18.1 

-1.0086 

.5325 

+.1455 

-26 

-90 

4  Capricorni 

6 

3.67 

4.7 

22  11.2 

2  43.1 

-11     3.7 

-0.7960 

.5278 

.1586 

-11 

-90 

B.A.C.7049 

6 

3.67 

5.8 

22  47.8 

8  18.1 

-  5  39.3 

+0.7901 

.5240 

.1684 

+68 

0 

17  Capricorni 

6 

3.58 

7.3 

21  57.5 

16  33.8 

+  2  21.1 

+1.3122 

.5184 

.1819 

+66 

+46 

20  Capricorni 

6 

3.47 

8.1 

19  30.5 

98  23  23.8 

+  8  58.5 

-0.1197 

.5140 

.1924 

+28 

-51 

tf  Capricorni 

H 

3.49 

8.5 

20  20.3 

1  50.1 

+11  20.4 

+liJ726 

.5124 

.1959 

+70 

+37 

SO  Capricorni 

6 

+3.38 

+  9.5 

-18  29.7 

8  51.8 

-  5  50.3 

+0.6424 

.5080 

+.2054 

+70 

-10 

31  Capricorni 

6^ 

3.35 

9.5 

17  58.4 

9     1.9 

-  5  40.5 

+0.0976 

.5078 

.2057 

+41 

-39 

L  Capricorni 

H 

3.34 

9.8 

17  21.3 

11     7.4 

-  3  38.7 

-0.1555 

.5066 

.2083 

+29 

-53 

42  Capricorni 

5 

3.19 

10.6 

14  35.5 

91  23.5 

+  6  19.7 

-1.0179 

.5008 

.2202 

-17 

-90 

44  Capricorni 

6 

3.19 

10.8 

14  57.5 

22  11.7 

+  7    6.6 

-0.4350 

.5004 

.2211 

+17 

-70 

45  Capricorni 

6    +3.19 

+11.0 

-15  18.7 

22  41.8 

+  7  35.7 

+0.0678 

.5001 

+.2216 

+42 

-41 

430 
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ELEMENTS  FOE  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OP 

PLANETS  AND  STARS  BY  THE  MOON. 

!l 

JVJVE.                                                                                          1 

Star's— 

At  Conjunction  in  R, 

A 

Limiting 
ParaUfils. 

i 

Red'ns  from 

Name. 

Mag. 

187 

Aa 

7.0. 

Apparent 
Deelioation, 

Washington 
Mean  Time, 

Hour  Angle 

H 

Y 

a/ 

y' 

N^ 

S*n. 

o 

s 

II 

O          / 

d    h    m 

h    m 

o 

fi  Capricorni 

5 

■^3.12 

+11.5 

-14    7.6: 

99    3  41.3 

-11  33.2 

-0.1273 

.4976 

+i2266 

+33 

-51 

e^  Aquarii 

6 

3.00 

12.0 

11  25.3 

13     9.2 

-  2  21.1 

-0.9397 

.4933 

.2352 

-9 

-90 

e^  Aquarii 

5i 

3.00 

12.2 

12  10.0 

13  11.9 

-  2  18.5 

-0.1038 

.4933 

.2352 

+35 

-50 

67  Aquarii 

6 

2.78 

13.1 

7  36.1 

80    7  24.9 

-  8  35.3 

-0.7520 

.4072 

iM79 

+  4 

-90! 

7i  Aquarii 

4 

2.75 

13.9 

8  13.8 

12  42.1 

-  3  26.6 

+1.2604 

.4861 

.2507 

+82^  +39  !| 

78  Aquarii 

6 

+2.72 

+13.8 

-  7  51.2 

13  48.8 

-  2  21.7 

+1.1228 

.4859 

+.2513 

+82 

+18 

B.A.C.7086 

6 

+2.69  +13.2 

-  5  38.3 

14  10.6 

-  2    0.5 

-1.2351 

.4858 

+.2514 

-28 

-90 

JVI^T. 

B.A.C.8094 

6 

+2.57 

+13.9 

-  4    9.6 

1    1  45.2 

+  9  15.6 

+0.0708 

.4844 

+.2559 

+47 

-41 

11  PiBciuin 

6i 

2.48 

14.0 

2  27.8 

9  39.1 

-  7    3.1 

+0.2294 

.4842 

.2580 

+57 

-32 

14  Piscium 

6 

2.45 

14.1 

-  1  55.4 

12  18.8 

-  4  27.6 

+0.321 1 

.4843 

.2584 

+62 

-28 

B.A.C.8276 

6i 

2.33 

13.5 

+  1  32.2 

20  38.6 

+  3  38.8 

-1.3228 

.4851 

.2593 

-35 

-89 

21  Piscium 

6 

2.34 

13.9 

0  23.8 

21     0.3 

+  4    0.0 

+0.0219 

.4852 

.2593 

+45 

-43 

25  Piscium 

6 

+2.32 

+13.7 

+  1  24.7 

23    2.9 

+  5  59.3 

-0.5599 

.4853 

+.2593 

+lti 

-78 

51  PisCt  muU. 

6 

2.08 

13.5 

6  16.8 

9  20  57.4 

+  3  18.2 

-0.2130 

4920 

.2564 

+33 

-55 

6  Piscium 

^h 

2.01 

13.7 

6  55.1 

8    5  48.5 

+11  54.5 

+1 .3474 

.4f)63 

.2531 

+90 

+40 

101  Piscium 

6 

1.77 

12.1 

14    2.1 

4    6  22.0 

+11  45.1 

-0.2820 

.5127 

.2366 

+2^ 

-54, 

104  Piscium 

6i 

1.74 

12.4 

13  39.9 

8    7.1 

-10  33.0 

+0.5261 

,5141 

.2349 

+77 

-12! 

4  Arietis 

6 

+1.70 

+11.6 

+16  20.8 

12  32.4 

-  6  15.8 

-1.3026 

.5178 

+.2305 

-38 

-74 

I  Arietis 

6 

i.65 

11.5 

17  13.2 

17    1.9 

-  1  54.8 

-1.2028 

.5218 

,2257 

-27 

-73 

B.A.C.632 

6 

1.64 

11.4 

17  39.9 

20    6.8 

+  1     4.3 

-^.9833 

.5247 

.2221 

-10 

-73 

B  Arietis 

5i 

1.57 

11.0 

19  20.1 

5    2  57.3 

+  7  41.6 

-1.2557 

.5311 

.2133 

-34 

-71 

26  Arietis 

6 

1.53 

11.1 

19  18.7 

8  46.4 

-10  40.8 

-0.0131 

.5370 

.2048 

+44 

-35 

B.A.C.782 

6i 

+1.52 

+11.4 

+18  20.4 

10    9.1 

-  9  20.9 

+1.2877 

.5385 

+.2027 

+90 

+45 

fi  Arietis 

5i 

1.49 

11.1 

19  29.3 

14    7.2 

-  5  30.9 

+0.8706 

.5426 

.1960 

+90 

+12 

e  Arietis,  mult 

^h 

1.43 

10.7 

20  51.0 

21  35.8 

+  1  42.3 

+0.8608 

.5505 

.1829 

+90 

+13 

64  Arietis 

6 

1.35 

9.8 

24  17.4 

6    8  18.9 

-11  57.7 

-0.8680 

.5622 

.1609 

-  5 

-€6 

7  Tauri,miiZ<. 

6 

1.32 

9.9 

24    3.2 

12  33.2 

-  7  52.8 

+0.0399 

.5656 

.1537 

+47 

-26 

11  Tauri 

6 

+1.32 

+  9.6 

+24  56.0 

15    8.8 

-  5  23.0 

-0.4829 

.5694 

+.1453 

+18 

-64 

£"  Pleiadum 
0  Pleiadum 

5i 

1.30 

9.8 

23  54.2 

16  49.0 

-  3  46.6 

+0.8164 

.5712 

.1412 

+90 

+16 

4 

1,30 

9.9 

23  43.7 

16  51.0 

-  3  44.7 

+1.0021 

.5712 

.1411 

4d0 

+27 

m  Pleiadum 

7 

1.30 

9.7 

24  27.2 

16  57.2 

-  3  38.7 

+0.2693 

.5713 

.1410 

+450 

-13 

e  Pleiadum 

5 

1.31 

9.8 

24    4.9 

16  58.7 

-  3  37.3 

+0.6546 

.5713 

,1409 

+90 

+  7 

c  Pleiadum 

5 

+1.30 

+  9.8 

+23  59.1 

17  13.9 

-  3  22.6 

+0.7910 

.5716 

+.1402 

+90 

+15 

<2  Pleiadum 

5 

1.29 

9.9 

23  34.0 

17  26.7 

-  3  10.3 

+1.2511 

.5719 

.1397 

+90 

+60 

fl  Tauri 

3 

1.30 

9.9 

23  43.5 

17  54.7 

-  2  43.4 

+1.1516 

.5723 

.1387 

+90 

+39 

/  Pleiadum 

4 

1.29 

9.9 

23  40.7 

18  35.7 

-  2    4.0 

+1.2939 

.5730 

.1370 

+90 

+67 

h  Pleiadum 

H 

1.29 

9.9 

23  45.7 

18  36.2 

-  2    3.5 

+1.2089 

.5730 

.1370 

+90 

+46 

b.A.C.1192 

6 

+1.29 

t  9.6 

+25  12.5 

19    2.0 

-  1  38.7 

-0.2195 

.5735 

+.1357 

+32 

-38 

p  Tauri 

6 

1.25 

9.3 

26    9.7 

y    3  12.5 

+  6  12.7 

-0.1727 

.5817 

,1146 

+34 

-34 

^  Tauri,  mvU. 

5i 

1.23 

9.0 

27    3.4 

6  55.0 

+  9  46.4 

-0.6820 

.5853 

.1038 

+  6 

-62 

X^  Tauri 

5i 

lie 

9.3 

25  20.4 

7  49.0 

+10  38.2 

+1.1617 

.5861 

.1013 

+90 

+44 

X^  Tauri 

^h 

1^22 

9.3 

25  20.7 

7  49.3 

+10  38.5 

+1.1572 

.5861 

.1013 

4^ 

+44 

B.A.C.1444 

6 

+1.20 

+  8.5 

+28  22.6 

14  57.4 

-  6  30.8 

-1.2788 

.5924 

.»0.803 

-55 

-62 

B.A.C.1648 

64 

1.15 

7.6 

27  49.9 

8    5  47.8 

+  7  42.5 

+0.1263 

.6026 

.0332 

+52 

-11 

^  Tauri 

2 

1.14 

8.0 

28  30.2 

7  51.2 

+  9  41.0 

-0.4919 

.6037 

.0262 

+16 

-45 

B.A.C.1709 

6i 

1.14 

7.9 

29    5.3 

8  57.2 

+10  43.8 

-1 .0527 

.6043 

+.0225 

-21 

-61 

83  Cancri 

6 

1.22 

+  0.7 

18  13.5 

1123    9.5 

-  2  40.0 

-0.4370 

.5715 

-.2328 

+21 

-60 

7  Leonis 

6(1 

122 

"  0.6 

14  55.6 

19    6  14.8 

+  4     9.4 

+1.1189 

.5654 

.2449 

+90 

+34 

8  Leonis 

6 

+1 .25 

0.3 

+16  59,3 

6  42.3 

+  4  35.8 

-1 .0266 

.5651 

-.2455 

-13 

•73 

^  Leonis 

6 

1.25 

1,0 

14  35.0 

9  33.5 

+  7  20.7 

+0.6390 

.5627 

.2500 

+87 

-6 

Urakus 

14  32.6 

11  40.9 

+  9  23.5 

+0.1444 

.5592 

.2517 

+52 

-31  1 

V  Leonis 

5 

1.27 

2.1 

13    1.8 

15  46.3 

-10  40.0 

+0.5921 

.5577 

.2584 

+82 

-10' 

a  Leonis 

111 

1.30 

2.6 

12  34.0 

20  11.6 

-  6  24.1 

-0.1032 

.5543 

.2635 

+39i  -46' 

.  iJ.A.C.3538 

6i 

+1.31 

-  3.8 

+  9  34.8 

18    2  18.4 

-  0  30.3 

+1.2221 

.54981 

-.2698 

+90    +28. 
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ELEMEKTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON.  ^ 

1 

JVIiT.                                                                                     || 

Stau'b— 

A.T  Conjunction  in  R. 

A. 

LimitiDg 
Parallels.  , 

Kod'ns  from 

Name. 

Mag. 
6 

187 

7.0. 

£i6 

Apparent 

Doclination. 

Washington 
Mean  Time. 

UoarAnele 

H 

Y 

a/ 

y' 

N'n. 
+90 

S'n. 

o 
+14 

44  LeoniB 

+1*32 

-  4.0 

+  9  24.5 

d    h    m 
IS    3  38.6 

b     m 
+  0  47.2 

+1.0318 

.5488 

-.271 1 

B.A.C,3568 

6i 

\.\U 

4.0 

9  23.8 

3  48.0 

+  0  56.3 

+1.0014 

.5487 

.2712 

+90 

+12 

45  Leonis 

6 

1.34 

3.8 

10  23.2 

4  42.2 

+  1  48.5 

-0.2272 

.5481 

.2719 

+32 

-54 

p  Leonis 

4 

1.35 

4.3 

9  56.2 

7     1.0 

+  4    2.5 

-0.4122 

.4465 

.2738 

+23 

-65 

49LeoniB,mti/<. 

6 

L35 

4.3 

9  17.0 

8     1.5 

+  5     1.0 

-0.0400 

.5458 

.2745 

+43 

-44 

37  SextantiB 

6 

+1.37 

-  5.6 

+  7     1.1 

13    2.1 

+  9  51.3 

+0.8260 

.5427 

-.2778 

+90 

0 

e  LeoniB 

5 

1.43 

6.3 

6  45.6 

19  44.6 

-  7  39.9 

-0.7912 

.5388 

.2811 

+  3 

-75 

B.  A.  C.  3836 

6 

1.45 

7.9 

2  56.2 

14    1  51.1 

-  1  45.6 

+1.3023 

.5:557 

.28:50 

+90 

+33 

75  LeoniB 

5i 

1.45 

8.2 

2  41.0 

3  25.8 

-  0  14.0 

+1.1092 

.5,349 

.2834 

+.90 

+17 

76  Leonis 

6 

1.45 

8.4 

2  19.3 

4  12.0 

+  0  30.7 

+1.2537 

.5*346 

.2835 

+90 

+28 

79  LeoniB 

5i 

+1.48 

-  8.7 

+  2    4.8 

6  35.6 

+  2  49.6 

+0.8177 

.53.36 

-.28.38 

+90 

-  2 

r  Leonis 

5 

1.51 

8.4 

+  3  31.9 

8  25.0 

+  4  35.4 

-1.1543 

.5328 

.2840 

-20 

-87 

V  Leonis 

4i 

1.51 

9.9 

-  0    8.9 

12  40.7 

+  8  42.7 

-1.3292 

.5313 

.5839 

-36 

-90 

X  Virginis 
B.  A.  C.  4259 

5 

1.80 

14.4 

7  19.4 

Iff  18  27.7 

-10  27.5 

+0.2758 

.5261 

.2718 

+58 

-30 

6 

1.80 

14.4 

7  21.5 

18  31.6 

-10  23.8 

+0J2954 

.5261 

.2717 

+59 

-29 

28  Virginia 

6 

+1.82 

-14.2 

-  6  49.7 

19  45.8 

-  9  12.0 

-0.5821 

.5261 

-.2708 

+13 

-81 

B.A.C.4312 

6i 

1.85 

15.4 

0  40.4 

16    0  16.5 

-  4  49.9 

+1.1140 

.5263 

.2671 

+81 

+17 

^  Virginia 

5 

1.88 

15.2 

8  52.5 

1  42.5 

-  3  26.7 

-0.0845 

.5264 

.2659 

+38 

-49 

g  Virginis 

6 

1.96 

16.0 

10    bU 

8  11.4 

+  2  49.8 

-0.5455 

.5270 

.2597 

+14 

-78 

50  Virginis 

6 

1.98 

15.7 

9  40.6 

9    5.0 

+  3  41.6 

-1.1984 

.5271 

.2588 

-27 

-90 

t  Virginis 

6 

+2.07 

-16.9 

-12    4.3 

17  10.0 

+11  31.1 

-0.7881 

.5284 

-.2495 

-  1 

-JK) 

75  Virginis 

6 

2.11 

17.9 

14  44.1 

20    3.4 

-  9  41.0 

+1.2511 

.5291 

i2459 

+75 

+30 

B.  A.  C.  4531 

6 

2.13 

17.2 

12  35.3 

20  56.1 

-  8  50.1 

-1.1885 

.5293 

.2448 

-28 

-90 

83  Virginia 

6 

2.19 

18.2 

15  33.9 

17    1  32.8 

-  4  22.3 

+0.7840 

.5305 

.2386 

+69 

-  3 

85  Virginis 

6 

2.20 

18.1 

15    9.2 

2    4.0 

-  3  52.1 

+0.2337 

.5306 

J2380 

+51 

-32 

B.A.C.4722 

6 

+2.42 

-19.0 

-17  37.9 

15  59.2 

+  9  35.7 

-0.3520 

.5371 

-.2168 

+18 

-65 

B.  A.  C.  4739 

6i 

2.45 

19.1 

18    9.0 

17  28.5 

+1 1     2.0 

-0.1202 

.5356 

.2142 

+29 

-51 

B.A.C.4923 

6 

2.75 

19.4 

20  51.9 

18  11     6.9 

+  4    4.9 

-0.7761 

.54S^3 

.1815 

-  8 

-90 

<  B.A.C.4984 

6 

2.86 

19.8 

23  31.2 

16  42.7 

+  9  29.2 

+1.0512 

.5445 

.1701 

+67 

+18 

B.A.C.5023 

6 

2.89 

19.1 

21  56.9 

19  39.5 

-11  40.2 

-1.1066 

.5457 

.1637 

-32 

-90 

42  LibrtB 

51 

+3.09 

-18.5 

-23  25.3 

19    6  13.1 

-  1  28.6 

-1.1521 

.5498 

-.1401 

-39 

-90 

B.A.C.5I97 

6 

3.15 

18.6 

24  20.0 

8  38.6 

+  0  51.8 

-0.5138 

.5506 

.1345 

•1-  1 

-78 

h  Scorpii 

5 

3.22 

18.7 

25  22.9 

10  52.3 

+  3    0.8 

+0.3121 

.5514 

.1293 

+43 

-27 

A3  Scor.,  mvH. 

5 

3.20 

18.5 

24  57.8 

12    2.0 

+  4    8.0 

-0.2831 

.5518 

.1264 

+12 

-61 

B.A.G.5853 

6 

3.21 

18.1 

24  10.2 

12  10.5 

+  4  16.2 

-1.1508 

.5519 

.1262 

-40 

-90 

B.A.C.5255 

6 

+3i» 

-18.4 

-25    2.9 

12  17.5 

+  4  22.9 

-0.2243 

J>519 

-.1259 

+15 

-58 

3  Scorpii 

6 

3.22 

18.3 

24  53.1 

12  29.6 

+  4  34.7 

-0.4252 

.5520 

.1255 

+  5 

-72 

4  Scorpii 
B.A.C.5286 

6 

3.25 

18.6 

25  54.5 

12  50.4 

+  4  54.8 

+0.6272 

.5521 

.1245 

+61 

-  9 

61 

3.24 

17.9 

24  29.3 

14  12.9 

+  6  14.3 

-1.0619 

.5526 

.1211 

-34 

-90 

Tc  Scorpii 

3 

3.27 

18.4 

25  45.8 

14  18ii 

+  6  19.4 

+0J2920 

.5526 

.1211 

+41 

-28 

B.A.C.53t4 

6 

+3.29 

-18.0 

-25  31.6 

16  16.1 

+  8  13.1 

-0.1952 

.5532 

-.1163 

+15 

-56 

B.A.C.5347 

5 

3.33 

18.0 

26    0.1 

18  19.6 

+10  12.3 

+0.0795 

.5539 

.1111 

+28 

-40 

a  Scorpii 

3i 

3.41 

16.9 

25  18.0 

90   0    0.5 

-  8  19.0 

-J  .2665 

.5554 

.0972 

-56 

-90 

a  Scorpii 

n 

3.50 

16.6 

26    9.7 

3  32.2 

-  4  54.8 

-0.6673 

.5562 

.0881 

-12 

-90 

r  Scorpii 

31 

3.57 

16.5 

27  57.8 

6  16.9 

-  2  16.0 

+1.0418 

.5568 

.0811 

+62 

+20 

B.A.C.5603 

61 

+3.63 

-16.1 

-28  17.0 

10  11.7 

+  1  30.3 

+1.0907 

.5575 

-.0709 

+62 

+25 

B.A.C.5800 

61 

3.79 

13.4 

26  50.3 

22  45.8 

-10  22.8 

-1.1540 

.5586 

.0375 

-49 

-90 

43  Ophiuchi 

6 

3.87 

12.8 

28     1.5 

91    2  38.7 

-  6  38.3 

+0.0072 

.5586 

-.0271 

+17 

-44 

3  Sagittarii 

5 

3.98 

10.6 

27  47.1 

13    2.6 

+  3  23.1 

-0.3920 

.5578 

+.0008 

-  6 

-70 

B.  A.  C.  60'i4 

61 

3.99 

10.1 

27    1.3 

14  16.1 

+  4  34.0 

-1.2210 

.5576 

.0040 

-57 

-90 

B.A.C.6063 

61 

4.05 

9.9 

28    2.9 

16  58.9 

+  7  10.9 

-0.0812 

.5572 

.0112 

+11 

-49 

B.A.C.6072 

61 

+4.08 

-  9.8 

-28  44.5 

.    17  47.9 

+  7  58  2 

+0.6858 

.5570 

+.0133 

+58 

-  5 

B.A.C.6120 

61 

4.11 

9.0 

28  22.3 

21  19.7 

+11  22.4 

+0.3456 

.5563 

.0228 

+35 

-24 

B.A.C.6187 

5 

4.12 

8.7 

28  27.3 

21  53.3 

+11  54.8 

+0.4674 

.5562 

.0241 

+43 

-18 

B.A.C.6190 

61 

4.17 

7.9 

28  41.5 

99    1  55.7 

-  8  11.5 

+0.82S3 

.5551 

.0349 

+62 

+  4 

B.A.C.6191 

61 

4.15 

7.8 

28  19.6 

1  56.1 

-  8  11.1 

+0.4284 

.5551 

.0349 

+41 

-20 

B.  A.  CGI 94 

6 

+4.10 

-7.G 

-27    5.2 

2  15.6 

-  7  5S.2 

-0.9158 

.5550 

+.0357 ; 

-32 

-90 
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KTiKMENT8   FOR   FAOTT^n^ATTNG  THE   PRF.raCTIOK 

OF  0CCULTATI0N8  OP 

PLANETS  AND  STABS  BY  THE  MOON. 

JVIiT. 

Star's— 

A 

ri 

At  Conjunction  in  B.  A. 

T.imiting 

Red'ns  from 

Name. 

Mag. 
6i 

187 

Aa 

7.0. 

Ad 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoot  Angle 

H 

Y 

a/ 

y* 

ITn. 

S'n. 

o 
-  5 

B.  A.  C.  61220 

+4*18 

-  7.4 

-28  29.3 

d     h    m 
99    3  56.7 

h     m 
-  6  14.7 

+0.6819 

.5545 

+.0401 

+6S 

(p  Sagittarii 

3il 

4.20 

4.8 

27    7.0 

14  22.7 

+  3  49.3 

-0.2665 

.5508 

.0664 

+  7 

-«>  i 

a  Sagittarii 

2i 

4.21 

3.6 

26  26.9 

18  40.3 

+  7  57.9 

-0.6929 

.5489 

.0770 

-15 

90 

r  Sagittarii 

3i 

4.28 

2.5 

27  50.9 

23  52.4 

-11     0.8 

+1.2809 

.5464 

.0694 

+62 

+53 

B.A.C.6562 

6i 

4.24 

1.6 

26    6.8 

98    2  45.2 

-  8  13.9 

-0.3617 

.5449 

.0963 

+  5 

-67 

\b  Sagittal  ii 
A>  Sagittarii 

6 

+4.22 

-  1.3 

-25  28.0 

3  49.0 

-  7  12.3 

-0.9696 

.5444 

+.0989 

-29 

-90 

6 

4.22 

+  0.9 

24  59.2 

13  13.3 

+  1  53.0 

-0.4713 

.5393 

.1199 

+  2 

-75 

hi  Sagittarii 

4i 

4.24 

1.0 

25    9.2 

13  31.7 

+  2  10.8 

-0.2513 

.5391 

.1205 

+13 

-59, 

B.A.C.6864 

6 

4.18 

3.9 

23    4.3 

24    1  10.3 

-10  33.6 

-1.0046 

.5321 

-.1446 

-26 

-90 

B.A.C.6878 

6j| 

4.18 

4.1 

22  56.2 

2  17.5 

-  9  26.5 

-0.9908 

.5314 

.1468 

-25 

-90 

4  Capricorni 

6 

+4.14 

+  5.5 

-22  11.2 

9  10.6 

-  2  48.6 

-0.7661 

,5271 

+.1598 

-10 

-90 

B.A.C.7049 

6 

4.18 

6.9 

22  47.8 

14  46.9 

+  2  37.1 

+0.8325 

.52:36 

.1698 

+67 

+  2 

20  Capricorni 

6 

4.03 

9.8 

19  30.5 

95    5  55.0 

-  6  42.7 

-0.0552 

.5140 

.1939 

+31 

-47 

fj  Capricorni 

5^ 

4.05 

10.3 

20  20.2 

8  21.5 

-  4  20.6 

+1.3434 

.5125 

.1975 

+70 

+^1 

30  Capricorni 

6 

3.96 

11.7 

lb  29.7 

15  24.0 

+  2  29.5 

+0.7224 

.5082 

.1971 

+72 

-  6 

31  Capricorni 

6i 

+3.95 

+11.7 

-17  58.4 

15  34.1 

+  2  39.3 

+0.1774 

.5081 

+.1973 

+45 

-35 

I  Capricorni 

4i 

3.94 

12.0 

17  21.2 

17  39.6 

+  4  40.7 

-0.0731 

.5069 

.2199 

+33 

-48 

42  Capricorni 

5 

3.79 

13.5 

14  35.5 

96    3  56.5 

-  9  19.8 

-0.9213 

.5013 

.2219 

-11 

-90 

44  Capricorni 

6 

3.81 

13.7 

14  57.4 

4  44.7 

-  8  33.0 

-0.3358 

.5009 

.2228 

+22 

-64, 

45  Capricorni 

6 

3.82 

13.8 

15  18.6 

5  14.9 

-  8    3.7 

+0.1682 

.5007 

.2233 

+47 

-35| 

fi  Capricorni 

5 

+3.78 

+14.6 

-14     7.5 

10  14.7 

-  3  12.4 

-0.0198 

.4983 

+.2284 

4^ 

-45 

01  Aquarii 

6 

3.66 

15.6 

11  25.2 

19  43.2 

+  6    0.4 

-0.8217 

.4941 

.2369 

-  2 

-90 

^  Aquarii 

5i 

3.68 

15.7 

12    9.9 

19  45.9 

+  6    3.0 

+0.0164 

.4941 

.2369 

+41 

-43 

67  Aquarii 

6 

3.49 

17.4 

7  36.1 

97  14    0.5 

-  0  12.2 

-0.61 1 1 

.4b78 

.2492 

+12 

-83 

A  Aquarii 

4 

3.47 

18.2 

8  13.7 

19  18.3 

+  4  57.1 

+1 .4125 

.4865 

.2519 

+«2 

+51 

78  Aquarii 

6 

+3.46 

+18.3 

-  7  51.1 

20  25.3 

+  6    2.3 

+1.2759 

.4862 

+.2525 

+82 

+31, 

B.A.C.7986 

6 

3.4  i 

17.8 

5  38.3 

20  47.1 

+  6  23.5 

-1.0889 

.4862 

.2526 

-17 

-90  1 

B.A.C.8094 

6 

3.32 

18.7 

4     9.5 

98    8  24.0 

-  6  18.1 

+0.2322 

.4843 

.2567 

+56 

-32! 

11  Piscium 

6d 

3.25 

19.0 

2  27.7 

16  20.1 

+  I  25.4 

+0.3990 

.4838 

.2586 

+67 

-24 

14  Piscium 

6 

3.21 

19.1 

-  1  55.3 

19    0.8 

+  4    1.9 

+0.4934 

.4838 

.2589 

+73 

-19 

B.A.C.8276 

^h 

+3.13 

+19.0 

+  1  32.3 

99    3  23.7 

-11  48.5 

-1.1535 

.4841 

+.2595 

-20 

-ti9 

21  Piscium 

6 

3.13 

19.3 

0  23.9 

3  45.5 

-11  27.2 

+0.1982 

.4842 

.2595 

+55 

-34 

25  Piscium 

6 

3.13 

19.1 

1  24.8 

5  49.1 

-  9  26.9 

-0.3853 

.4845 

.2594 

+25 

-66 

51  Viae,  mult . 

6 

2.92 

19.1 

6  16.9 

80    3  56.5 

-11  5.5.2 

-0.0292 

.4896 

.2555 

+43 

-55 

tj  Piscium 

31 

2.66 

17.1 

14  43.0 

8111  40.2 

-  5    5.0 

-1.3605 

.5061 

.2361 

-45 

-76 

101  Piscium 

6 

+2.64 

+17.4 

+14    2.2 

13  53.7 

-  2  55.5 

-0.1032 

.5076 

+.2341 

+39 

-45 

104  Piscium 

(ii 

2.63 

17.7 

13  40.0 

15  40.9 

-  1  11.5 

+0.7132 

.5089 

5325 

+00 

-  3 

1  4  ArietiB 

6 

+2.61 

+16.8 

+16  20.9 

20  11.8 

+  3  11.2 

-1.1376 

.5123 

+.2280 

-21 

-74 

AVeUST 

1 

• 

L  Arietis 

6 

+2.56 

+16.4 

+17  13.2 

1    0  47.1 

+  7  38.2 

-1.0394 

.5159 

+.2229 

-14 

-73 

B.  AC.  632 

6 

2.55 

16.4 

17  40.0 

3  56.2 

+10  41.5 

-0.8190 

.5184 

.2192 

0 

-73 

Q  Arietis 

5i 

2.45 

15.7 

19  20.2 

10  56.3 

-6  31.6 

-1.0995 

.5244 

.2101 

-19 

-71 

26  Arietis 

6 

2.44 

15.6 

19  18.8 

16  52.8 

-  0  46.6 

+0.1537 

.5298 

iS016 

+53 

-27 

V  Arietis 

54 

+2.42 

+14.7 

+21  26.0 

20  42.1 

+  2  55.2 

-1 .3431 

.5334 

+.1957 

-52 

-69 

11  Arietis 

54 

2.40 

15.4 

19  29.4 

22  22.7 

+  4  32.5 

+1 .0442 

.5351 

.1929 

+00 

+24 

e  Arietis,  muU. 

44 

2.35 

14.6 

20  51 .1 

9    6    2.9 

+11  57.2 

+1 .0280 

.5426 

.1796 

+90 

+24 

64  Arietis 

6 

2.28 

13.0 

24  17.4 

17    3.3 

-  I  25.5 

-0.7325 

.5537 

.1587 

+  4 

-66 

7  Tauri,  muZ^ 

6 

2.26 

12.9 

24     3.2 

21  24.5 

+  2  46.4 

+0.1830 

.5580 

.1485 

+55 

-19 

11  Tauri 

6 

2.24 

12.4 

24  56.0 

8    0    4.3 

+  5  20.3 

-0.3491 

.5607 

.1423 

+25 

-46 

g  Pleiadum 

54 

+2.22 

+12.7 

+23  54.3 

1  47.3 

+  6  59.6 

+0.9654 

.5618 

+.1397 

+90 

+24 

6  Pleiadum 

4 

2.21 

12.8 

23  43.7 

1  49.3 

+  7     15 

+1.1527 

.5625 

.1381 

+90 

+39 

m  Pleiadum 

7 

2.22 

12.5 

24  27.3 

1  55.6 

+  7    7.5 

+0.4103 

.5626 

.1378 

+70 

-  6 

e  Pleiadum 

5 

2.22     12.6 

24    5.0 

1  57.2 

+  7    9.1 

+0.8011 

.5626 

.1377 

+90 

+15 

c  Pleiadum 

5 

2.22    12.7 

23  59.1 

2  12.9 

+  7  24.3 

+0.9386 

.5629 

.1372 

+90 

+23 

I  rj  Tauri 

3 

+2.20 

+12.7 

+23  43.6 

2  54.8 

+  8    4.6 

+1^29 

.5635 

+.1358 

+9<^ 

+60 

I 

I 
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ELEMENTS  FOR  FACILITATmG 

THE   PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON.                                               | 

AuevsT.                                                          1 

8TAK*a— 

AT  Conjunction  in  R,  A.                    1  pi^iuSf 

Red'ns  fVom 

Name. 

ICag. 
6 

187 

La. 

7.0. 

Apitareni 
Oeellnaiion 

Waahlngton 
Mean  Tuoe. 

Hour  Angle 

Y 

a/ 

y 

N'n. 
+39 

S'n. 
-3! 

B.A.C.1192 

•I'2'20 

+12:3 

+2^12.5 

d    h    m 
8    4    3.8 

h     m 
+  9  11.0 

-0.0867 

.5648 

+.1329 

p  Tauri 

6 

2.14 

11.3 

26    9.7 

12  27,6 

-  6  44.2 

-0.0480 

.5729 

.1117 

+41 

-27 

0  Tauri,  mif/<. 

51 

2.12 

10.9 

27    3.5 

16  15.9 

-  3    4.7 

-0.5679 

.5765 

.1015 

+12 

-55 

B.A.C.1444 

6 

2.06 

9.9 

28  22.7 

4    0  30.8 

+  4  50.6 

-1.1800 

.5837 

.0782 

-34 

-62 

B.  A.  C.  1648 

6i 

1.93 

8.7 

27  50.0 

15  42.7 

-  4  34.6 

+0.2185 

.5947 

.0315 

+58 

-  6 

Q  Tauri 

2 

+1.94 

+  8.3 

+28  30.2 

17  41.2 

-  2  41.0 

-0.4074 

.5958 

+.0250 

+21 

-39 

B.A.C.1709 

6i 

1.93 

8.1 

29    5.3 

18  56.5 

-  1  28.8 

-0.9714 

.5966 

.0208 

-15 

-61 

B.A.C.1746 

6i 

1.90 

8.3 

27  35.0 

21  18.8 

+  0  47.6 

+0.5948 

.5979 

.0129 

+88 

+15 

B.A.C.  1772 

6 

1.92 

7.7 

29    8.7 

22  32.2 

+  1  57.9 

-0.9725 

.5984 

+.0090 

-15 

-61 

136  Tauri 

5 

1.85 

7.6 

27  35.0 

(1    3  46.5 

+  6  59.0 

+0.6079 

.6007 

-.0082 

+90 

+16 

B.A.C.  1882 

6i 

+1.86 

+  7.2 

+28  55.4 

4  56.4 

+  8    5.8 

-0.7546 

.6011 

-.0124- 

0 

-61 

B.  A,  C,  2097 

(il 

1.76 

6.0 

28  17.5 

17  23.3 

-  3  59.0 

-0.5321 

.6037 

.0544 

+14 

-49 

49  Aurigs 

51 

1.75 

6.9 

28    7.1 

10    9.9 

-  2  17.0 

-0.4593 

.6038 

.0604 

+18 

-45 

54  AurigSB 

6 

1.75 

5.6 

28  22.3 

20  45.3 

-  0  45.7 

-0.8121 

.6038 

.0658 

-  3 

-62 

39  Geminor. 

6i 

1.68 

5.4 

26  14.5 

6    3  52.4 

+  6    3.2 

+0.7556 

.6034 

.0896 

+90 

+18 

40  Geminor. 

6i 

+1.67 

+  5.3 

+26    4.8 

3  57.9 

+  6    6.6 

+0.8945 

.6034 

-.0906 

+90 

+26 

47  Greminor. 

6 

i.6r> 

4.7 

27    3.5 

8  29.1 

+10  28.0 

+0.8929 

.6026 

.1046 

+90 

+25 

A  Geminor. 

5i 

1.61 

4.5 

25  17.2 

12  59.7 

-  9  12.8 

+0.7475 

.6014 

.1190 

+90 

+14 

K  Gem.,  muJU. 

% 

1.57 

+  3.7 

24  41.5 

20  48.8 

-  1  43.5 

+0.3029 

.5984 

.1436 

+63 

-11 

t  Leonia 

5 

1.36 

-  5.7 

6  45.6 

10    5  18.7 

+  3  42.3 

-0.8596 

.5471 

.2864 

-  1 

-83 

B.A.C.  3836 

6 

+1.36 

-7.0 

+  2  55.3 

11  14  3 

+  9  26.7 

+1.2173 

.5442 

-.2885 

+90 

+25 

75  Leonia 

51 

1.36 

7.2 

2  41.0 

12  46.8 

+10  55.0 

+1.0062 

.5435 

.2888 

+90 

+10 

76  Leonia 

6 

1.36 

7.3 

2  19.3 

13  31.5 

+11  38.3 

+1.1476 

.5432 

.2889 

+90 

+20 

79  Leonia 

5i 

1.37 

7.6 

2    4.8 

15  50.9 

-10    7.1 

+0.7161 

.5423 

.2893 

+90 

-  7 

r  Leonia 

5 

1.40 

7.5 

+  3  31.9 

17  37.0 

-  8  24.5 

-1.2283 

.5416 

.2895 

-26 

-87 

V  Leonia 

4i 

+1.39 

-  8.6 

-  0    8.8 

21  44.8 

-  4  25.2 

+1.2134 

.5400 

-5895 

+90 

+24 

X  Virginia 

5 

1.57 

12.7 

7  19.3 

\%    2  34.9 

-  0  32.5 

+0.1577 

.5350 

.2769 

+51 

-36 

B.A.C.  4259 

6 

1.57 

12.7 

7  21.5 

2  38.7 

-  0  28.9 

+0.1767 

.5350 

ii768 

+52 

-35 

28  Virginia 
B.A.C.  4312 

6 

1.56 

13.3 

6  49.6 

3  50.5 

+  0  40.6 

-0.6882 

.5350 

iJ758 

+  8 

-90 

6i 

1.61 

13.7 

9  40.3 

8  13X> 

+  4  55.0 

+0.9808 

.5350 

.2719 

+81 

+  8 

^  Virginia 

5 

+1.63 

-13.6 

-  8  52.5 

9  35.9 

+  6  14.5 

-0.2001 

.5350 

-.2707 

+32 

-56 

g  Virginia 
50  Virginia 

6 

1.70 

14.3 

10    5.2 

15  52.7 

-11  41.2 

-0.6563 

.5354 

.2641 

+  8 

-88 

6 

1.71 

14.2 

9  40.6 

16  44.7 

-10  50.8 

-1.2999 

.5355 

.2631 

-36 

-90 

t  Virginia 

6 

177 

15.2 

12    4.3 

18    0  35.1 

-  3  16iJ 

-0.8972 

.5364 

.2535 

-  7 

-90 

75  Virginia 

6 

1.81 

16.2 

14  44.1 

3  23.5 

-  0  3:^.3 

+1.1128 

.5369 

.2498 

+75 

+18 

B.A.C.  4531 

6 

+1.83 

-15.5 

-12  35.2 

4  14.7 

+  0  16.1 

-1.2921 

.5371 

-.2486 

-38 

-90 

83  Virginia 

6 

1.91 

164 

15  33.9 

8  43.5 

+  4  36.0 

+0.6521 

.5380 

.2420 

+74 

-10 

85  Virginia 

6 

1.92 

16.3 

15    9.2 

9  13.9 

+  5    5.4 

+0.1093 

.5381 

.2413 

+44 

-38 

B.  A.  C.  4722 

6 

2.08 

17.3 

17  37.8 

22  47.2 

-  5  48.9 

-0.4678 

.5416 

.2193 

+13 

-73 

B.A.C.  4739 

61 

2.12 

17.5 

18    9.0 

14    0  14i2 

-  4  24.8 

-0.2479 

.5418 

.2166 

+23 

-59 

B.  A.  C.  4923 

6 

+2.40 

-18.1 

+20  51.8 

17  29.6 

+11  15.0 

-0.8837 

.5471 

-.1830 

-15 

-90 

B.  A.  C.  4984 

6 

2.52 

18.8 

23  31.2 

22  59.2 

-  6  26.8 

+0.9281 

.5487 

.1711 

+67 

+  9 

B.A.C  5023 

6 

2.55 

18.1 

21  56.9 

Iff    1  53.0 

-  3  39.2 

-1 .2092 

.5496 

.1647. 

-41 

-90 

42  Librs 

51 

2.77 

18.0 

23  25.3 

12  17.2 

+  6  22.9 

-1.2520 

.5528 

.1382 

-50 

-90 

B.A.C.  5197 

6 

2.82 

18i2 

24  20.0 

14  40.7 

+  8  41.4 

-0.6169 

.5532 

.1349 

-  5 

-89 

6  Scorpii 

5 

+2.87 

-18.2 

-25  22.8 

16  52.8 

+10  48.8 

+0.2040 

.5537 

-.1295 

+37 

-33 

A«  Scorp.,miii<. 

5 

2.88 

17.9 

24  57.8 

18    1.6 

+11  55.1 

-0.3865 

.5540 

.1266 

+  7 

-69 

B.A.C.  5253 

6 

2.89 

17.7 

24  10.2 

18  10.0 

-11  56.8 

-1.2471 

.5540 

.1263 

-50 

-90 

B.A.C.  5255 

6 

2.89 

17.9 

25    2.9 

18  17.0 

-11  50.1 

-0.3282 

.5541 

.1261 

+  9 

-64 

3  Scorpii 

6 

2.89 

17.8 

24  53.1 

18  28.9 

-11  38.5 

-0.5277 

.5541 

.1258 

-  1 

-80 

4  Scorpii 

6 

2.92 

18.2 

25  54.5 

18  49.4 

-11  18.8 

+0.5177 

.5542 

.1246 

+55 

-16 

B.  A.  C.  5286 

61 

+2.92 

-17.5 

-24  29.3 

20  11.0 

-10    0J2 

-1.1590 

.5545 

-.1214 

-41 

-90 

-  7r  Scorpii 

3 

2.94 

18.0 

25  45.8 

20  16.4 

-  9  55.0 

+0.1855 

.5545 

.1211 

+35 

-34 

B.A.C.  5314 

6 

2.97 

17.6 

25  31.6 

22  12.9 

-  8    2.7 

-0.2972 

.5550 

.1162 

+10 

-63 

B.A.C.  5347 

5 

3.02 

17.7 

26    0.0 

16    0  15.1 

-  6    4.8 

-0.0231 

.5554 

.1111 

+23 

-46; 

a  Scorpii 

li 

3.21 

16.8 

26    9.7 

9  22.9 

+  2  43.3 

-0.7612 

.5570 

.0877 

-17 

-90' 

1    r  Scorpii 

31 

+3.27 

-17.0 

-27  57.8 

12    6.5 

+  5  20.9 

+0.9404 

.5573 

-.0807 

+621  +12  1 

28 


434 


OCCUIiTATIONS,  18TT. 


ELEMENTS   FOB   FACILITATING  THE   PREDICTIOI^ 

f  OF  0CCULTATI0N8  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

AUGUST 

1 

Star's— 

At  CoNJUNcnoR  ih  R.  A. 

Limiting 
Parallels. 

Bed'ns  from 

Name. 

Mag. 
6(1 

187 

7.0. 

£i6 

Apparent 
DeeUoation. 

Waahinston 
Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

y' 

N'n. 
46^ 

S*n. 

B.A.C.5603 

+3*35 

-1(>!5 

-28  17.0 

d     h   m 
16  15  59.9 

h    m 
+  9     5.9 

+0.9917 

.5578 

-.0704 

+1% 

B.A.C.5800 

Qh 

3.53 

13.8 

26  50.3 

ly    4  30.9 

-2  505 

-1.2371 

.5580 

.0528 

-57 

-90 

43  Ophiucbi 

6 

3.64 

13.5 

28    1.5 

8  23.3 

+  0  63.7 

-0.0773 

.5580 

-.0427 

+13 

-49 

3  Sagittarii 

5 

3.80 

11.4 

27  47.1 

18  46.8 

+10  54.7 

-0.4692 

.5562 

+.0013 

-10 

-76 

B.A.C.6063 

6i 

3.86 

10.8 

28    2.9 

22  43.2 

-  9  17.4 

-0.1576 

.5553 

.0120 

+  7 

-54 

B.A.C.6072 

6i 

+3.90 

-10.8 

-28  44.5 

23  32.4 

-  8  29.9 

+0.6093 

.5552 

+.0143 

+53 

-  9 

B.A.C.6120 

6i 

3.94 

9.9 

28  22.3 

18    3    4.4 

-  5    5.6 

+0.2725 

.5543 

.0233 

+31 

-29 

B.A.C.6127 

5 

3.95 

9.8 

28  28.3 

3  38.1 

-  4  33.0 

^.3945 

.5542 

.0249 

+3S  -22 

B.A.C.6190 

^ 

4.02 

8.8 

28  41.6 

7  41.0 

-  0  38.8 

+0.7577 

.5534 

.0352 

462 

0 

B.A.C.6191 

61 

4.00 

8.8 

28  19.6 

7  41.4 

-  0  38.4 

40.3583 

.5534 

.0352 

+37 

-34 

B.A.C.6194 

6 

+3.96 

-  8.2 

-27    5.3 

8    0.9 

-  0  19.5 

-0.9663 

.5528 

+.0362 

-35 

-90 

B.A.C.6220 

6i 

4.02 

8.3 

28  29.3 

9  42.2 

+  1  18.1 

+0.6128 

.5523 

.0402 

+54 

-  9 

^  Scorpii 
a  Sagittarii 

34 

4.12 

5.6 

27    7.0 

20  10.2 

+10  24.2 

-0.3283 

.5485 

.0668 

+  4 

-65 

H 

4.15 

4.5 

26  26.9 

19    0  28.7 

-  8  26.3 

-0.7518 

.5465 

.0773 

-18 

-90 

r  Sagittarii 

31 

4.24 

3.7 

27  50.9 

5  42.0 

-  8  23.7 

+1.2255 

.5440 

.0900 

+62 

+40 

1 

B.A.C.6562 

61 

+4.21 

-2.6 

-26    6.8 

8  35.7 

-  0  36.0 

-0.4160 

.5427 

+.0966 

+  2 

-71 

y;  Sagittarii 
A^  Sagittarii 

6 

4.20 

-2.2 

25  28.0 

9  39.8 

+  0  25.9 

-1.0228 

.5421 

.0991 

-33 

-90 

6 

4.26 

+  0.2 

24  59.2 

19    6.6 

+  9  33.7 

-0.5184 

.6371 

.1200 

-  1 

-79 

A3  Sagittarii 

41 

4.26 

0.2 

25    9.2 

19  25.1 

+  9  51.6 

-0.2978 

.5369 

.1209 

+11 

-62. 

B.  A.C.6864 

6 

4.26 

3.5 

23    4.3 

90   7    6.9 

-  2  49.6 

-1.0440 

.5301 

.1449 

-29 

-90  j 

B.A.C.6878 

61 

+4.28 

+  3.7 

-22  56.3 

8  14.3 

-  1  44.3 

-1.0292 

.5295 

+.1470 

-28 

-90 

4  Capricorni 

6 

4.28 

5.4 

22  11.2 

15    9.2 

+  4  57.3 

-0.7995 

.5253 

.1601 

-11 

-90 

B.A.C.7049 

6 

4.33 

6.7 

22  47.8 

20  46.8 

+10  24.3 

+0.8041 

.5218 

.1700 

+67 

0 

17  Capricorni 

6 

4.32 

8.5 

21  57.4 

91    5    5.7 

-  5  32.1 

+1.3465 

.5170 

.1838 

+68 

+56 

20  Capricorni 

6 

4i25 

10.3 

19  30.5 

11  57.8 

+  1     7.5 

-0.0734 

.5131 

.1943 

+31 

-49 

1 

ri  Capricorni 

51 

+4.29 

+10.6 

-20  20.2 

14  24.7 

+  3  30.0 

+1.3277 

.5117 

+.1978 

+70 

+46' 

30  Capricorni 

6 

4.23 

12.2 

18  29.7 

21  28.0 

+10  20.9 

+0.7109 

.5078 

J2075 

+72 

-6 

31  Capricorni 

61 

4.21 

12.3 

17  58.3 

21  38.2 

+10  30.9 

+0.1655 

.5077 

.2077 

+45 

-35 

t,  Capricorni 
42  Capricorni 

41 

4.21 

12.7 

17  21.2 

23  43.9 

-11  27.2 

-0.0840 

.5066 

.2104 

+32 

-49 

5 

4.13 

14.9 

14  35.3 

99  10    1.4 

-  1  27.4 

-0.9260 

.5013 

.2225 

-11 

-90 

44  Capricorni 

6 

+4.14 

+15.0 

-14  67.4 

10  49.7 

-  0  40.5 

-0.3399 

.5008 

+i2233 

+38 

-64 

45  Capricorni 

6 

4.15 

15.0 

15  18.6 

11  19.9 

-  0  11.2 

+0.1645 

.6007 

.2238 

+47 

-36! 

u  Capricorni 

5 

4.13 

16.1 

14    7.5 

16  19.7 

+  4  40.2 

-0.0201 

.4984 

.2290 

+38 

-45 

t^  Aquarii 

6 

4.05 

17.6 

11  25.2 

98    1  48.0 

-10    7.4 

-0.8164 

.4947 

5376 

-  2 

-90 

e'  Aquarii 

51 

4.06 

17.5 

'  12    9.9 

1  50.7 

-10    4.8 

+0.0219 

.4946 

.2377 

442 

-43. 

67  Aquarii 

6 

+3.94 

+19.9 

-  7  36.0 

20    3.7 

+  7  38.5 

-0.5958 

.4889 

+i2503 

+12 

-82 

%.  Aquarii 

4 

3.94 

20.8 

8  13.7 

94    1  20.8 

-11  12.9 

+1.4315 

.4877 

.2530 

482 

+58 

78  Aquarii 

6 

3.92 

20.9 

7  51.1 

2  27.6 

-10    7.9 

+1.2957 

.4875 

.2536 

+82 

+33 

B.  A.  C.  7986 

6 

3.89 

20.8 

5  38.2 

2  49.4 

-  9  46.7 

-1.0698 

.4874 

iK37 

-15 

-90 

B.A.C.8094 

6 

3.83 

21.9 

4    9.5 

14  24.7 

+  1  30.1 

+0iJ567 

.4857 

5579 

+58 

-31 

11  Piscium 

61 

+3.79 

+22.5 

-  2  27.9 

22  19.6 

+  9  12.4 

+0.4271 

.4853 

+5597 

+69 

-23 

14  Piscium 

6 

3.76 

22.6 

-  1  55.2 

95    0  59.9 

+11  48.4 

+0.5224 

.4853 

.2601 

+75 

-18 

B.A.C.8276 

61 

3.68 

22.9 

+  1  32.4 

9  21.8 

-  4    3.0 

-1.1233 

.4856 

5606 

-17 

-89 

21  Piscium 

6 

3.70 

23.0 

0  24.0 

9  43.7 

-  3  41.7 

+0.2301 

.4857 

5606 

+57 

-32 

25  Piscium 

6 

3.69 

23.2 

1  24.8 

11  47.0 

-  1  41.6 

-0.3538 

4858 

.2606 

+26 

-64' 

51  Pise,  nvuU, 

6 

+3.58 

+23.7 

+  6  17.0 

96    9  53.9 

-  4  10.3 

+0.0082 

.4904 

+5561 

+45 

-43 

1 

fl  Piscium 

31 

3.41 

22.3 

14  43.0 

97  17  45.5 

+  2  47.6 

-1.3289 

.5050 

5356 

-40 

-76 

101  Piscium 

6 

3.40 

22.4 

14    2.3 

20    0.1 

+  4  59.2 

-0.0640 

.5064 

5337 

+41 

-43 

104  Piscium 

61 

3.39 

22.5 

13  40.1 

21  48.3 

+  6  43.3 

+0.7577 

.5076 

.2320 

+90 

0 

4  Arietis 

6 

3.39 

21.6 

16  21.0 

98    2  21.6 

+11     8.4 

-1.1061 

.5105 

.2272 

-19 

-74 

I  Arietis 

6 

3.36 

21.2 

17  13.3 

7    0.0 

-  8  21.5 

-1.0076 

.5137 

5220 

-12 

-73 

B.  AC.  632 

6 

+3.34 

+21.1 

+17  40.0 

10  11.3 

-  5  16.0 

-0.7865 

.5160 

+.2181 

+  2 

-^ 

6  Arietis 

51 

3.31 

20.3 

19  20.2 

17  17.0 

+  1  36.6 

-1.0706 

.5213 

.2088 

-17 

-71 

26  Arietis 

6 

3.29 

20.2 

19  18.8 

23  20.1 

+  7  28.2 

+0.1931 

.5262 

5000 

+55 

-25 

V  Arietis 

51 

3.29 

19.2 

21  26.0 

99    3  12.2 

+11  12.9 

-1.3195 

.5294 

.1941 

-46 

-69; 

fi  Arietis 

41 

3.26 

19.9 

19  29.5 

4  54.6 

-11     8.1 

+1.0914 

.5308 

.1913 

♦90 

+271 

e  Arietis,  mvJU. 

41 

+3.23 

+18.7 

+20  51.1 

12  43.5 

-  3  34.6 

+1.0750 

.5376 

+.1777 

+90 

♦28, 
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ELEMENTS  FOB  FACILITATING 

THE  PBEDICTION  OP  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON. 

Arorsi 

■ 

• 

Star's— 

4 

A.T  CONJUVCmON  IN  B.  A. 

Limiting 
Parallels. 

Bed'ns  from 

Name. 

Mag. 

187 

7.0* 

Apparent 
Deeunatlon. 

Washkurton 
MeanlSme. 

Hour  Angle 

H 

Y 

a/ 

iK 

N'n. 

S'n. 

8 

II 

o       / 

d    h    m 

h    m 

o 

o 

64  Arietis 

6 

43.21 

+16.7 

424  17.5 

39  23  58.4 

+  7  17.2 

-0.7075 

.5474 

+.1542 

+  § 

-66 

7  Tauri,  muU. 

6 

3.18 

16.4 

24    3.3 

80    4  25.7 

+11  35.2 

+0.2179 

.5514 

.1463 

+57 

-17 

11  Tauri 

6 

3.15 

15.8 

24  56.1 

7    9.7 

-  9  46.7 

-0.3215 

.5538 

.1403 

+26 

-44 

g  Pleiadum 
b  Pleiadum 

5i 

3.13 

16.1 

23  54.3 

8  55.2 

-  8    4.9 

+1.0093 

.5553 

.1363 

+90 

+28 

4 

3.12 

16.1 

23  43.8 

8  57.3 

-  8    2.9 

+1.1992 

.5553 

.1363 

+90 

+44 

m  Pleiadum 

7 

^.14 

+15.8 

424  27.3 

9    3.8 

-  7  56.7 

+0.4474 

.5554 

+.1361 

+73 

-  3 

e  Pleiadum 

5 

3.12 

15.9 

24    5.0 

9    5.4 

-  7  55.1 

+0.8433 

.5554 

.1361 

+90 

+17 

e  Pleiadum 

5 

3.14 

16.0 

23  59.2 

9  21.5 

-7  39.6 

+0.9829 

.5557 

.1354 

+90 

+26 

B.A.C.1192 

6 

3.13 

15.3 

25  12.6 

11  15.3 

-  5  49.9 

-0.0562 

.5573 

.1310 

+41 

-29 

p  Tauri 

6 

3.10 

14.1 

26    9.8 

19  53.0 

+  2  28.9 

-0.0189 

.5646 

.1101 

+43 

-25 

^  Tauri,  mic2<. 
B.A.C.1444 

5i 

+3.07 

+13.3 

+27    3.5 

23  47.9 

+  6  15.0 

-:0.5471 

.5678 

+.1000 

+14 

-54 

6 

3.01 

11.8 

28  22.7 

81    8  17.7 

-  9  34.7 

-1.1706 

.5744 

.0768 

-33 

-62 

B.A.C.  1648 

6i 

+2.86  +  9.7 

+27  50.0 

23  58.8 

+  5  29.3 

+0i2448 

.5845 

+.0306 

+60 

-  5 

SI 

BPTEMB] 

BB. 

• 

/3  Tauri 

2 

+2.85 

+  9.2 

+28  30.2 

1    2    1.3 

+  7  26.9 

-0.3910 

.5856 

+.0241 

+22 

-38 

B.A.C.  1709 

61 

2.86 

8.6 

29    5.3 

3  19.0 

+  8  41.5 

-0.9640 

.5863 

.0201 

-14 

-61 

B.A.C.  1746 

6i 

2.80 

8.9 

27    5.0 

5  46.1 

+11    2.6 

+0.6256 

.5873 

.0126 

+90 

+17 

B.A.C.  1772 

6 

2.81 

8.0 

29    8.7 

7    1.9 

-11  44.6 

-0.9658 

.5879 

+.0086 

-15 

-61 

136  Tauri 

5 

+2.73 

+  7.7 

+27  35.0 

12  26.7 

-6  33.0 

+0.6369 

.5900 

-.0085 

+90 

+18 

B.A.C.  1882 

6i 

2.74 

7.1 

28  55.4 

13  38.9 

-5  23.8 

-0.7468 

.5904 

.0123 

+  1 

-61 

B.A.C.  2097 

61 

2.60 

5.5 

28  17.5 

9    2  30.6 

+  6  56.2 

-0.5236 

.5931 

.0535 

+15 

-48 

49  AurigaB 

51 

2.57 

5.3 

28    7.1 

4  20.7 

+  8  41.8 

-0.4498 

.5934 

.0596 

+19 

-44 

54  Auriga 

6 

2.55 

4.9 

28  22.3 

5  59i2 

+10  16J3 

-0.8076 

.5934 

.0647 

-  3 

-62 

39  Ge minor. 

61 

+2.44 

+  4.5 

+S6  14.5 

13  18.9 

-  6  42.4 

+0.7809 

.5933 

-.0884 

+90 

+19 

40  Geminor. 

61 

2.44 

4.4 

26    4.8 

13  34.9 

-6  26.9 

+0.9219 

.5933 

.0890 

+90 

+27 

47  Geminor. 

6 

2.40 

3.5 

27    3.5 

18    5.2 

-  2    7.8 

-0.4966 

.5926 

.1031 

+16 

-50 

A  Geminorum 

51 

2.31 

3.3 

25  17.2 

22  44.0 

+  2  19.5 

+0.7704 

.5917 

.1177 

+90 

+16 

B.A.C.  2514 

61 

2.27 

2.4 

24  29.9 

8    4  45.6 

+  8    6.3 

+0.7930 

.5901 

.1357 

+90 

+15 

e  Geminorum 

6 

+2iJ5 

+  1.7 

+S6    4.5 

6  37  J2 

+  9  53.4 

-1.0402 

.5895 

-.1412 

-18 

-64 

K  Gemi.,  muU, 

31 

2.23 

2.1 

24  41.5 

6  46.6 

+10    2.3 

+0.3205 

.5894 

.1415 

+64 

-11 

fi^  Cancri 

6 

2.12 

1.2 

22  59.1 

15  16.1 

-  5  48.7 

+0.7143 

.5862 

.1656 

+90 

+  8 

fl  Cancri 

6 

1.98 

+  0.2 

20  51.4 

4    1  41.0 

+  4  11.3 

+0.9545 

.5813 

.1927 

+90 

+19 

39  Cancri 

6 

1.95 

-  0.2 

20  26.4 

4  37.9 

+  7    1.2 

+0.7878 

.5797 

.2001 

+98 

+  8 

40  Cancri 

6 

+1.95 

-  0.1 

+20  24.3 

4  39.9 

+  7    3.2 

+0.8166 

.5797 

-.2001 

+90 

+10 

E  Cancri 

6 

1.94 

0.1 

19  58.7 

4  46.5 

+  7    9.5 

+1.2162 

.5796 

.2003 

+90 

+39 

42  Cancri 

61 

1.94 

0.1 

20    9.2 

4  52.9 

+  7  15.6 

+1.0216 

.5796 

.2005 

+90 

+23 

B.  A.  C.  2925 

61 

1.95 

0.1 

20    0.9 

4  56.1 

+  7  18.7 

+1.1410 

.5795 

.2008 

+90 

+31 

y  Cancri 

41 

1.97 

.     0.7 

21  54.6 

5  52.7 

+  8  13.1 

-0.9166 

.5790 

.2030 

-  7 

-68 

80  Cancri 

61 

+1.83 

-  1.7 

+18  32.8 

17  31.0 

-  4  35.6 

-0.1097 

.5725 

-.2285 

+38 

-41 

83  Cancri 

6 

1.80 

2.0 

18  13.5 

20  24.8 

-  1  48.3 

-0.4625 

.5709 

.2341 

+20 

-61 

7  Leonia 

61 

1.77 

2.5 

14  55.5 

d    3  27.4 

+  4  58.4 

+1.0857 

.5669 

i2469 

+90 

+22 

8  Leonia 

61 

1.73 

2.8 

16  59.4 

3  54.8 

+  5  24.8 

-1.0549 

.5667 

JM76 

-15 

-73 

V  Leonia 

5 

1.63 

3.4 

13     1.8 

12  53.4 

-  9  56.4 

+0.5445 

.5617 

.2615 

+78 

-12 

a  Leonis 

U 

+1.61 

-  3.9 

+12  34.0 

17  14.5 

-  5  44.8 

-0.1538 

.5594 

-iJ674 

+36 

-49 

r  Virginia 
28  Virginia 

5 

1.43 

11.5 

-  7  19.3 

8  12  38.6 

+11  19.2 

+0.1642 

.5428 

.2807 

+52 

-36 

6 

1.44 

11.5 

6  49.5 

13  52.1 

-11  29.8 

-0.6745 

.5429 

.2797 

+  8 

-89 

B.A.C.  4313 

61 

1.45 

12.3 

9  40.3 

18    7.3 

-  7  23.3 

+0.9775 

.5431 

iJ759 

+81 

+  7 

^  Virginis 

5 

1.46 

12.2 

8  52.4 

18  34.0 

-  6  59.5 

+0.0759 

.5432 

5755 

+56 

-40 

g  Virginis 

6 

1.51 

12.8 

10    5.1 

9    1  34.8 

-  0  11.0 

-0.6397 

.5440 

.2681 

+  9 

-86 

50  Virginia 

6 

+1.51 

-12.8 

-  9  40.6 

2  25.3 

+  0  37.8 

-1.2747 

.5441 

-.2671 

-34 

-90 

i  Virginis 

6 

1.56 

13.7 

12    4.3 

10    2.0 

+  7  58.9 

-0.8752 

.5455 

5576 

-6 

-90 

75  VirgiQis 
B.  A.  C.  4531 

6 

1.58 

14.2 

M4  44.0 

12  45.3 

+10  36.5 

+1.1084 

.5461 

.2537 

+74 

+18 

6 

1.61 

13.8 

12  35.2 

13  35.0 

+11  24.5 

-1.2642 

.5462 

.2526 

-35 

-90 

83  Virginis 

6 

1.62 

14.7 

15  33.8 

17  55.7 

-  8  23.8 

+0.6557 

.5473 

5458 

+74 

-10 

85  Virginia 

6 

+1.62 

-14.6 

-15    9.2 

18  25.2 

-  7  55.3 

40.1201 

.5474 

-.2450 

+45 

-38 

436 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION 

OP  OCCULTATIONS  OP^- 

PLANETS  AND  STARS  BY  THE  MOON. 

t 

SEPTEHBEB. 

1 

Star's— 

M 

^T  Conjunction  in  B. 

A. 

Limitlns   1 
PaiaUela. 

Red'na  fix)ni 

i 

1                1 

Name. 

Mag. 
6 

187 

Aa 

7.0. 

A6 

AppareDt 
DechnatioD. 

Waahington 
Mean  Time. 

Hbnr  Angle 

Y 

a/ 

y" 

+iS 

S*n.    j 

B.A.C.4722 

+177 

-1^:6 

-17  37.8 

d    h    m 
lO    7  33.5 

h    m 
+  4  45.4 

-0.4463 

.5508 

-.2287 

-7^3 

B.A.C.4739 

61 

1.81 

15.8 

18    8.9. 

8  57.8 

+  6    6.7 

-0.2287 

.5512 

i2201 

+241   -58  : 

B.A.C.49C1 

6 

2.04 

16.5 

20  51.8 

11    1  45.7 

-.  1  41.1 

-0.8650 

i)559 

.1855 

-14i  -iK) 

B.  A.  C.  4984 

6 

2.13 

17.1 

23  31.2 

7    1.9 

+  3  23.6 

+0.9352 

.5574 

.1734 

+67    +  9 

B.A.C.5023 

6 

2.17 

16.6 

21  56.9 

9  50.6 

+  6    6.2 

-1.1725 

.5581 

.1669 

-38    -90  j 

42  Libra 

oi 

+2.34 

-16.5 

-23  25.3. 

19  57.6 

-  8    8.9 

-1.2126 

.5604 

-.1424 

-45    -90  ( 

B.A.C.5iy7 

6 

2.38 

16.7 

24  19.9 

22  17.3 

-  6  54.3 

-0.5862 

.5609 

.1366 

-  3 

-85 

b  Scorpii 

5 

2.44 

17.0 

25  22.8 

19    0  26.0 

-  3  50.3 

+0.2244 

.5612 

.1309 

+38 

-32! 

A>  Soor.,  mult. 

5 

2.45 

16.7 

24  57.8 

1  33.0 

-  2  45.8 

-0.3581 

.5614 

.1281 

+  »  -67  ' 

B.A.C.5253 

6 

2.45 

16.5 

24  10.1 

1  41.2 

-  2  38.2 

-1.2081 

.5614 

.127& 

-46 

-30 

B.A.C.5255 

6 

+2,45 

-16.7 

-25    2.9 

1  48.0 

-  2  31.4 

-0.3004 

J)6I5 

-.1276 

+11 

-63 

3  Scorpii 

6 

2.47 

16.7 

24  53.0 

1  59.6 

-  2  20.1 

-0.4972 

.5615 

.1271 

+  li  -77  i 

4  Scorpii 
B.A.C.5286 

6 

2.49 

16.9 

25  54.5 

2  19.7 

-  2    0.8 

+0.5346 

.5615 

.1261 

+55    -15  • 

6i 

2.48 

16.4 

24  29.3 

3  39.2 

-  0  44.2 

-1.1215 

.5618 

.1227 

-38  -90 : 

n  Scorpii 

3 

2.50 

16.9 

25  45.8 

3  44.3 

-  0  39.3 

+0.2068 

.5618 

.1224 

+36^  -33 

B.A.C.5314 

6 

+2.54 

-16.7 

-25  31.6 

5  38.1 

+  1  10.3 

-0.2696 

.56^1 

-.1175 

+11 

-€1 

B.  A.C.5347 

6 

2.57 

16.6 

26    0.0 

7  37.3 

+  3    5.1 

+0.0117 

.5623 

.1122 

425 

-44  1 

a  Scorpii 

H 

2.75 

15.8 

26    9.7 

16  32.6 

+11  40.7 

-0.7271 

.5630 

.0882 

-16    -90 

T  Scorpii 
B.  A.  0.5603 

H 

2.82 

16.2 

27  57.8 

19  12.7 

-  9  45,2 

+0.9559 

.5631 

.0814 

4«2    +13 

6d 

2.89 

15.9 

28  17.0 

23    1.3 

-6    5.1 

+1.0076 

.5630 

.0707 

^m   +17 

B.A.C.5800 

6i 

+3.09 

-13.7 

.  -26  50.3 

18  11  18.6 

+  5  45.0 

-1.1976 

.5620 

-.0372 

-53 

-90 

43  Ophiuchi 

6 

3.19 

13.3 

28    1.5 

15    7.3 

+  9  25.2 

-0.0483 

.5614 

-.0265 

+14 

-47 

3  Sagittarii 

5 

3.37 

11.6 

27  47.1 

14    I  21.9 

-  4  42.6 

-0.4364 

.5591 

+.0014 

-   8;    -73  1 

B.A.C.6024 

6i 

3.37 

11.1 

27    1.3 

2  34.6 

-  3  32.5 

-1 .2569 

.5587 

.0046 

-61 

-90 

B.A.C.6063 

6i    3.44 

11.0 

28    2.9 

5  15.5 

-  0  57.5 

-0,1274 

.5578 

.0119 

+  9 

-58 

B.A.C.6072 

6i  ■♦3.47 

-U.2 

-28  44.5 

6    4.1 

-  0  10.7 

+0.6343 

.5576 

+.0141 

^ 

-  8 

B.A.C.6I20 

6i    3.53 

10.3 

28  22.4 

9  33.8 

+  3  11.4 

+0.3001 

.5564 

.0234 

438 

-27 

B.A.C.6I27 

5  ;    3.53 

10.3 

28  26.3 

10    7.1 

+  3  43.5 

+0.4215 

.5561 

.0250 

+40 

-80 

B.A.C.6190 

ah 

3.60 

9.6 

28  41.6 

14    7.7 

+  7  35.5 

+0.7827 

.5546 

.0355 

468 

+  2 

B.A.C.6191 

6i 

3.60 

9.5 

28  19.6 

14     8.0 

+  7  35.8 

+0.3858 

.5546 

.0355 

+39 

-28 

B.A.C.6)94 

6 

+3.56 

-  8,9 

-27    5.3 

14  27.5 

+  7  54.6 

-0.9480 

.554^ 

+.0363 

-34 

-90  ' 

B  A.  C.  6220 

6i 

3.62 

9.1 

28  29.4 

16    7.8 

+  9  31.3 

+0.6386 

.5538 

,0407 

+56 

-  8 

^  Sagittarii 

3i 

3.75 

6.5 

27    7.0 

15    2  30.1 

-  4  28.4 

-0.2963 

.5490 

.0670 

+  5 

-63 

a  Sagittarii 

21 

3.79 

5.5 

26  26.9 

6  48.1 

-  0  19.4 

-0.7178 

.5469 

.0774 

-16 

-90 

r  Sagittarii 

34 

3.91 

4.5 

27  51.0 

12    0.1 

+  4  41.8 

+1.2503 

.5440 

.0897 

+62 

+44 

B.A.C.6562 

61 

43.89 

-  3.4 

-26    6.8 

15  52.9 

+  8  28.7 

-0.3834 

.5424 

+.0964 

+  4 

-69l 

^  Sagittarii 
h  Sagittarii 

6 

3.87 

3.0 

25  28.0 

15  56.8 

+  8  30.4 

-0.9881 

.5418 

.0989 

-30 

-90 

6 

3.97 

0.8 

24  59.2 

16    1  22.1 

-  6  23.2 

-0  4872 

.5362 

.1198 

+  1 

-77 

k^  Sagittarii 
B.A.C.6864 

4i 

3.98 

-  0.9 

25    9.2 

1  40.5 

-  6    5.5 

-0.2671 

.5360 

.1204 

+12 

-«0  ! 

6  1   4.03 

1 

+  2.4 

23    4.4 

13  21.7 

+  5  12.7 

-1.0127 

.5289 

.1443 

-87 

-90 

1 

B.A.C.687b 

61;  +4.05 

+  2.7 

-22  56.3 

14  29.1 

+  6  18.0 

-0.9982 

.5282 

+.1464 

-85 

-no! 

4  Caprioorni 

6 

4.08 

4.3 

23  11.2 

21  24.1 

-1 1     0.3 

-0.7704 

.5240 

.1593 

-10 

-90 

B.  A.  C.  7049 

6 

4.15 

&4 

22  47.8 

ly    3    1.9 

-  5  33.1 

+0.8291 

.5205 

.1694 

+67 

+  8 

20  Capricorn  i 

6 

4.15 

9.3 

19  30.5 

18  14.0 

+  9  11.2 

-0.0508 

.5116 

.1934 

+32 

-47 

fl  Capricorni 

5i 

4.18 

9.6 

20  20.2 

20  41.1 

+11  33.9 

+1.3477 

.5104 

.1969 

+70 

+51  . 

30  Capricorni 

6 

+4.16 

+11.5 

-18  29.7 

18    3  45.0 

-  5  34.6 

+0.7300 

.5066 

+.8062 

+78 

-  5 

31  Capricorni 
I  Capricorni 
42  Cfapricorni 

61 

4.14 

11.5 

17  58.4 

3  55.1 

-  5  24.8 

+0.1853 

.5065 

.2068 

+46 

-34 

41 

4.14 

12.0 

17  21.2 

6    1.1 

-  3  28.6 

-0.0647 

.5054 

iX)d5 

+33 

-48  ■ 

5 

4.11 

14.6 

14  35.5 

16  19.2 

+  6  37.8 

-0.9096 

.5005 

i22l7 

-10 

-90 

44  Capricorni 

6 

4.13 

14.6 

14  57.4 

17    7.5 

+  7  24.8 

-0.3241 

.5001 

J2226 

+83 

-63 

45  Capricorni 

6 

4.13 

14.7 

15  18.6 

17  37.7 

+  7  54.0 

+0.1795 

.4999 

i2231 

+48 

-35 

fi  Capricorni 

5 

+4.13 

+15.8 

-14    7.5 

22  37.6 

-11  14.5 

-0.0074 

.4978 

+.2284 

+39 

-45. 

e^  Aquarii 

6 

4.09 

17.8 

11  25.2 

19    8    5.8 

-  2    2.1 

,  -0.8069 

.4943 

.2369 

-  1  -90  : 

+481  -42  1 

e*  Aquarii 

5i   4.11 

17.7 

12    9.9 

8    8.5 

-  1  59.4 

+0.0302 

.4943 

.8370 

67  Aquarii 

6 

4.05 

20.9 

7  36.0 

dO    2  19.8 

-  8  18.0 

-0.5961 

.4894 

i2500 

+15^  -82 
4^^^  +54 

^  Aquarii 

4 

4.08 

21.4 

8  13.7 

7  36.1 

-  3  10.2 

+1.4246 

.4885 

.8527 

78  Aquarii 

6    +4.07 

+21.6 

-  7  51.1 

8  42.6 

-  2    5.4 

+1.2880 

.4883 

+.8533 

+82*  +38; 
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ELEMENTS  FOB  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  ANI>  STABS  BY  THE  MOON. 

SEPTSMBER. 

Star's— 

At  Conjukction  in  R.  A. 

LimltlBfr 
Parallela. 

Bed'ns  from 

Name. 

Mag. 
6 

187 

7.0. 

Ad 

Apparsnt 

Declination. 

Waebinffton 
Mean  lime. 

Hour  Ancle 

H 

Y 

scf 

y* 

N'n. 

S'n. 
-90 

o.  A,  C  79qO 

+4*03 

+22!o 

-  5  38.2 

d    h    m 
30    9    4.3 

h    m 
-  1  44.4 

-1.0737 

.4882 

+.2535 

o 

-15 

B.A.C.8094 

6 

4.03 

23.5 

4    9.4 

20  36.8 

+  9  29.5 

+0.2437 

.4872 

iJ580 

+57 

-32 

11  Piscium 

61 

4.01 

24.4 

2  27.7 

91    4  29.3 

-  6  50.4 

+0.4084 

.4871 

.2599 

+67 

-24 

14  PiBcium 

6 

4.00 

24.5 

-  I  55.2 

7    8.7 

-  4  15.3 

+0.5018 

.4872 

ii603 

+74 

-19 

B.A.C.8276 

6i 

3.97 

25.2 

+  1  32.4 

16  27.4 

+  3  50.1 

-1.1468 

.4878 

.2610 

-19 

-89 

91  Piscium 

6 

+3.98 

+25.3 

+  0  24.0 

15  49.1 

+  4  11.2 

+0.2036 

.4879 

+.2610 

+56 

-34 

25  Piscium 

6 

3.98 

25.4 

1  24.9 

17  51.7 

+  6  10.6 

-0.3804 

.4881 

.2610 

+25 

-66 

51  Fisc.,  mult . 

6 

3.96 

26.7 

6  17.1 

99  15  48.6 

+  3  31.7 

-0.0350 

.4934 

.2569 

+42 

-45 

tf  Piscium 

34 

3.95 

26.1 

14  43.1 

98  23  25.5 

+10  14.9 

-1.3938 

.5082 

.2363 

-53 

-76 

101  Piscium 

6 

3.95 

26.1 

14    2.4 

94    1  39.2 

-11  35.3 

-0.1312 

.5095 

J2342 

+38 

-46 

104  Piscium 

^ 

+3.94 

+26i2 

+13  40.1 

3  26.7 

-  9  50.9 

+0.6883 

.5106 

+.2324 

+90 

-  4 

4  Arietie 

6 

3.98 

25j6 

16  21.0 

7  68.5 

-  5  27.2 

-1.1773 

.5134 

.2277 

-24 

-74 

i  Arietis 

6 

3.95 

25.1 

17  13.4 

12  35.3 

-  0  58.8 

-1.0827 

.5164 

.2224 

-17 

-73 

B.  AC.  632 

6 

3.96 

25.0 

17  40.1 

15  45.7 

+  2    5.8 

-0.8638 

.5186 

.2184 

-  3 

-73 

$  Arietis 

H 

3.96 

24  J2 

19  20.3 

22  49.9 

+  8  56i3 

-1.1529 

.5236 

.2090 

-24 

-71 

26  Arietis 

6 

+3.96 

423.9 

+19  18^9 

99    4  52.1 

-  9  12.5 

+0.1085 

.5281 

+.2002 

460 

-29 

fi  Arietis 

51 

3.95 

23.3 

19  29.6 

10  26.3 

-  3  49.0 

+1.0062 

.5322 

.1912 

+90 

4^1 

e  Arietis^  mtiif. 

41 

3.96 

22.3 

20  51.2 

18  15.7 

+  3  44.9 

+0.9892 

.5384 

.1775 

+90 

+22 

64  Arietis 

6 

3.99 

20.2 

24  17.5 

90   5  32.9 

-  9  20.8 

-0.8046 

.5475 

.1553 

-  1 

-« 

7  Tauri,  mvU. 

6 

3.97 

19.7 

24    3.3 

10    2.0 

-  5    1.1 

+0.1229 

.5509 

.1456 

+51 

-22 

11  Tauri 

6 

43.97 

+18.9 

+24  56.1 

12  47.0 

-  2  22.0 

.^.4221 

.5529 

+.1396 

+21 

-60 

f  Pleiadum 
0  Pleiadum 

51 

3.95 

19.1 

23  54.4 

14  33.4 

-  0  39.4 

+0.9154 

.5543 

.1356 

+90 

+22 

4 

3.94 

19.2 

23  43.8 

14  35.5 

-  0  37.3 

+1.1071 

.5543 

.1355 

+90 

+35 

m  Pleiadum 

7 

3.97 

19.0 

24  27.4 

14  42.0 

-  0  31.0 

+0.3507 

.5544 

.1353 

+66 

-  9 

e  Pleiadum 

5 

3.95 

19.1 

24    5.1 

14  43.6 

-  0  29.5 

+0.7487 

.5544 

.1352 

+4)0 

+12 

e  Pleiadum 

5 

+3.94 

+18.9 

+23  59.2 

14  59.8 

-  0  13.9 

+0.8888 

.5546 

+.1347 

+90 

+20 

jf  Tauri 

3 

3.94 

18.9 

23  43.7 

15  43.2 

+  0  28.0 

+1.2601 

.5552 

.1328 

+90 

+62 

B.A.C.  1192 

6 

3.95 

18.1 

25  12.6 

16  54.7 

+  1  36.9 

-0.1562 

.5561 

.1303 

+35 

-34 

p  Tauri 

6 

3.94 

16.7 

26    9.8 

91    1  37.8 

+10    1.0 

-0.1216 

.5625 

.1090 

+37 

-31 

^  Tauri,  m«2(. 

51 

3.94 

15.7 

27    3.6 

5  35.8 

-10    9.8 

-0.6546 

.5651 

.0990 

+  7 

-60 

X^  Tauri 

51 

+3.90 

+16.1 

+25  20.5 

6  33.7 

-  9  14.1 

+1 .2514 

.5658 

+.0964 

+90 

+55 

r«  Tauri 
B.A.C.  1648 

81 

3.90 

16.1 

25  20.8 

6  33.9 

-  9  13.9 

+1.2471 

.5658 

.0964 

+90 

+54 

61 

3.79 

10.9 

27  50.0 

98    6  12.7 

-10  29.2 

+0.1394 

.5786 

.0302 

+53 

-10 

^  Tauri 

2 

3.80 

10.0 

28  30.2 

8  17.8 

-  8  29.1 

-0.5037 

.5794 

.0240 

+15 

-45 

B.A.C.  1709 

61 

3.79 

9.7 

29    5.3 

9  37.3 

-  7  12.7 

-1.0832 

.5800 

.0197 

-25 

-61 

B.  A.  C.  1746 

61 

+3.74 

+  9.7 

+27  35.0 

12    8.0 

-  4  48.0 

+0.5248 

.5808 

+.0122 

+81 

+12 

B.A.C.  1772 

6 

3.77 

8.9 

29    8,7 

13  25.7 

-  3  33.3 

-1.0859 

.5813 

+.0083 

-25 

-61 

136  Tauri 

5 

3.66 

8.3 

27  35.0 

18  58.8 

+  1  46i> 

+0.5369 

.5827 

-.0084 

+82 

+13 

B.A.C.  1882 

61 

3.70 

7.5 

28  55.4 

20  13.0 

+  2  57.8 

-0.8646 

.5830 

.0124 

-6 

-61 

B.A.C.  2097 

61 

3.52 

4.8 

28  17.5 

99    9  26.9 

-  8  20.0 

-0.6390 

.5844 

.0529 

+  8 

-56 

49  Aurigse 

51 

43.49 

+  4.4 

+28    7.0 

11  20.3 

-  6  31.1 

-0.5644 

.5844 

-.0586 

+12 

-52 

54  AurigSB 
39  Geminor. 

6 

3.48 

4.0 

28  22.2 

13    1.9 

-  4  53.6 

-0.9273 

.5843 

.0638 

-11 

-62 

61 

3.33 

3.2 

26  14.5 

20  36.9 

+  2  23.2 

+0.6861 

.5836 

.0868 

+90 

+14 

40  Geminor. 

61 

3.31 

3.2 

26    4.8 

20  52.4 

+  2  38.1 

+0.8295 

.5836 

.0874 

+90 

+22 

47  Geminor. 

6 

3.28 

1.7 

27    3.5 

80    1  31.7 

+  7    6.3 

-0.6101 

.5827 

.1014 

+10 

-57 

52  Geminor. 

6 

+3.21 

+  2.1 

425    5.8 

2  52.3 

+  8  23.7 

+1 .2540 

.5824 

-.1052 

+90 

+54 

A  Geminor. 

51 

3.18 

1.4 

25  17.1 

6  20.1 

+11  43.3 

+0i)778 

.5815 

.1153 

+90 

+10 

B.A.C.2514 

61 

3.08  +  0.6 

24  29.9 

12  34.4 

-  6  17.2 

+0.7026 

.5797 

.1328 

+90 

+10 

e  Geminorum 

6 

3.09  -  0.4 

26    4^ 

14  29.9 

-  4  26.3 

-1.1593 

.5791 

.1381 

-29 

-64 

K  Gem.,  muU. 

31 

3.06 

+  0.1 

24  41.5 

14  39.6 

-  4  17.0 

+0.2234 

.5790 

.1387 

+58 

-15 

ft>  Cancri 

6 

+2.90 

-  1.2 

+22  59.1 

23  27.4 

+  4  10.4 

+0.6265 

.5755 

-.1620 

+89 

+  3 

, 

OCTOBE] 

B. 

7  Cancri 

6 

+2.71 

-  2.7 

+20  514 

1  10  14.8 

-  9  27.0 

+0.8760 

.5707 

-.1886 

+90 

+14 

39  Cancri 

6 

2.65 

3.1 

20  26.4 

13  17.9 

-  6  30.9 

+0.7079 

.5692 

.1955 

+90 

+  4 

40  Cancri 

6 

+2.66 

-  3.0 

+20  24ij 

13  20.0 

-  6  28.9 

+0.7371 

.5692 

-.1955 

+90 

+  5 

438 
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ELEMENTS   FOR  FACILn^ATDTG 

THE   PREDICTION 

r   OF   OCCULTATIONS  OF        ; 

PLANETS  AND  STARS  BY  THE  MOON. 

' 

OCTOBEB. 

Stab's— 

At  CoNJDircTioir  di  R  A. 

Limiting 
Parallels. 

Bed'ns  fsom 

t 

Name. 

Mag. 

187 

7.0. 

^4) 

Apparent 
DecUnation. 

Washington 
Mean  Time. 

Hoar  Angle 

Y 

a/ 

y' 

+o8 

8*11.  1 
+3§ 

E  Cancri 

6 

+2*65 

-  2.9 

+19  58.6 

d     h    m 
1  13  26.9 

h    m 
-  6  22.1 

+1.1434 

.5691 

-.1960 

42  Cancri 

6i 

2.65 

3.0 

20    9.1 

13  33.5 

-  6  15.8 

+0.9458 

.5691 

.1962 

+90 

+18 

B.A.C.2925 

6i 

2.64 

2.9 

20    0.8 

13  39.0 

-  6  10.5 

+1.0668 

.5690 

.1964 

+90 

+26 

y  Cancri 
80  Cancri 

4i 

2.68 

3.7 

21  54.5 

14  35.0 

-  5  16.2 

-1.0233 

.56H6 

.1984 

-15 

-68 

6i 

2.45 

4.6 

18  32.8 

9    2  37.9 

+  6  19.3 

-0.1956 

.5627 

i2236 

+34 

-46 

83  Cancri 

6 

+2.42 

•  5.1 

+18  13.4 

5  37.5 

+  9  12.3 

-0.5512 

.5613 

-.2293 

+15 

-6b 

7  Leonis 

6i 

2.27 

5.3 

14  55.5 

12  53.9 

-  7  47.1 

+1 .0254 

.5579 

.2419 

+90 

+17 

8  Leonis 

6 

2.30 

6.0 

16  59.3 

13  22.1 

•  -  7  20.0 

-1.1439 

.5577 

.2427 

-22 

-73 

fp  Leonis 

6 

2.23 

5.8 

14  34.9 

16  17.3 

-  4  31.1 

+0.5374 

.5562 

.2474 

+78 

-11 

V  Leonis 

5 

2.13 

6.3 

13     1.7 

22  36.9 

+  1  35.1 

+0.4862 

.5534 

.2668 

+74 

-15 

(jRAIfUS 

+12  54.5 

8    2  43.0 

+  5  32.5 

-0.4544 

.6494 

-.2621 

+21 

-65 

a  Leonis 

li 

+2.09 

-6.8 

12  33.9 

3    5.4 

+  5  54.0 

-0.2151 

.6516 

.2625 

+33 

-o2 

B.A.C.3538 

6i 

L99 

6.9 

9  34.8 

9  14.2 

+11  50.0 

+1.1105 

.5493 

.2697 

+90 

+20 

44  Leonis 

6 

1.98 

7.0 

9  24.4 

10  34.6 

-10  52.4 

+0.9194 

.6489 

.2710 

+90 

+  7 

B.A.C.3562 

6i 

L98 

7.0 

9  23.7 

10  43.9 

-10  43.5 

+0.8888 

.6489 

iJ712 

+90 

+  5 

45  Leonis 

6 

+L99 

-  7.3 

+10  23.2 

11  38.1 

-  9  61.1 

-0.3389 

.5486 

-.2721 

+27 

-60 

p  Leonis 

4 

1.96 

7.6 

9  56.2 

13  56.6 

-  7  87.5 

-0.5234 

.6479 

.2744 

+17 

-72 

49  Leon.,  muU. 

6 

1.95 

7.5 

9  17.0 

14  56.8 

-  6  39.3 

-0.1519 

.5475 

.2753 

+36 

-50 

37  Seztantis 

6 

1.87 

7.7 

7     1.1 

19  55.2 

-  1  51.2 

+0.7109 

.5461 

.2795 

+90 

-  6 

e  Leonis 

5 

1.81 

8.5 

6  45.6 

4    2  31.9 

+  4  31.9 

-0.8954 

.5445 

.2838 

-  3 

-83 

B.  AC.  3836 

6 

+1.75 

-  8.5 

H-  2  55.3 

8  30.6 

+10  18.3 

+1.1959 

.6436 

-.2867 

+90 

+34 

75  Leonis 

5i 

1.74 

8.7 

2  41.0 

10    3.0 

+11  47.6 

+0.9886 

.6433 

5872 

+s90 

+  9 

76  Leonis 

6 

1.73 

8.6 

2  19.3 

10  47.8 

-11  29.1 

+1.1314 

.6432 

.2875 

+90 

+19 

79  Leonis 

6 

1.72 

8.9 

+  2    4.8 

13    7.4 

-  9  14.3 

+0.7015 

.6430 

.2882 

+90 

-  8 

B.A.C.4923 

6 

1.80 

14.8 

-20  51.8 

8  11  31.6 

+  9  52.9 

-0.7340 

.5640 

.1871 

-6 

-90 

B.A.C.4984 

6 

+1.85 

-15.4 

-23  31.1 

16  44.1 

-  9    7.1 

+1.0411 

.5657 

-.1749 

+67 

+17 

B.  A.  C  5023 

6 

1.89 

15.1 

21  56.9 

19  28.8 

-  6  27.6 

-1.0421 

.6665 

.1683 

-27 

-90 

42  Libra 

5i 

2.02 

15.0 

23  25.2 

9    5  20.7 

+  3     1.2 

-1.0723 

.6691 

.1435 

-33 

-90 

B.A.C.5I97 

6 

2.06 

15.1 

24  19.9 

7  37.0 

+  5  13.4 

-0.4507 

^96 

.1375 

+  4 

-rj 

b  Scorpii 

5 

2.09 

15.1 

25  22.8 

9  42.4 

+  7  14  0 

+0.3529 

^700 

.1326 

+45 

-25, 

A*  Scorp.,m«^. 

5 

+2.10 

-15.0 

-24  57.7 

10  47.8 

+  8  16.9 

-0.2224 

.6702 

-.1293 

+15 

-57 

B.A.C.5253 

6 

2.11 

14.9 

24  10.1 

10  55.8 

+  8  24.6 

-1.0629 

5702 

.1288 

-33 

-90 

B.A.C.5255 

6 

2.11 

15.1 

25    2.9 

11     2.3 

+  8  30.9 

-0.1651 

.5702 

.1285 

+.18 

-^: 

3  Scorpii 

6 

2.12 

15.0 

24  53.0 

11   13.7 

+  8  41.9 

-0.3596 

.5703 

.1283 

+  8 

-67 

4  Scorpii 

6 

2.12 

155 

25  54.5 

11  33.2 

+  9    0.6 

+0.6611 

.6703 

.1272 

+62 

-  7 

B.  A.  C.  5286 

6i 

+2.13 

-14.8 

-24  29.3 

12  50.7 

+10  15.3 

-0.9750 

.5705 

-.1237 

-27 

-90 

K  Scorpii 
B.A.C.5314 

3 

2.12 

15.1 

25  45.7 

12  55.7 

+10  20.1 

+0.3386 

.5705 

.1234 

+43 

-25 

6 

2.17 

15.0 

25  31.5 

14  46.6 

-11  53.2 

-0.1311 

.5708 

.1186 

+18 

-52. 

B.  A.  C.  5347 

5 

2.20 

15.0 

26    0.0 

16  42.8 

-10     1.5 

+0.1379 

.5710 

.1131 

+32 

-36 

a  Scorpii 

31 

2  28 

14.3 

25  18.0 

22    4.4 

-  4  52.1 

-1.1612 

.5714 

.0964 

-44 

-90| 

a  Scorpii 

H 

+2.35 

-14.3 

-26    9.7 

lO    1  24.6 

-  1  39.4 

-0.5754 

.5715 

-.0892 

-  7 

-851 

r  Scorpii 
B.A.C.5603 

3i 

2.40 

14.5 

27  57.8 

4     0.7 

+  0  50.7 

+1.0904 

.5715 

.0819 

+62 

+24 

6i 

2.49 

14.2 

28  16.9 

7  43.6 

+  4  25.1 

+1.1439 

.5714 

.0712 

+62 

+30 

B.A.C.5800 

6i 

2.65 

12.6 

26  50.3 

19  43./. 

-  8    2.5 

-1.0290 

.5697 

.0369 

-39 

-90 

43  Ophiuchi 

6 

2.73 

12.5 

28     1.5 

23  26.7 

-  4  27.5 

+0.1094 

.5689 

-0264 

+22 

-38! 

3  Sagittarii 

5 

+2.88 

-10.9 

-27  47.1 

11    9  27.9 

+  5  11. 1 

-0.2702 

.5658 

+.0018 

0 

-61 

B.  A.  C.  6024 

61 

2.89 

10.6 

27     1.3 

10  39.1 

+  6  19.7 

-1.0914 

.5654 

.0051 

-46 

-90 

B.  A.C.6063 

61 

2.96 

10.5 

28    2.9 

13  16.7 

+  8  51.4 

+0.0378 

.6643 

.0123 

+17 

-42 

B.A.C.6072 

61 

299 

10.6 

28  44.5 

14    4.4 

+  9  37.4 

+0.7916 

.6640 

.0145 

+61 

+  2 

B.A.C.6i20 

61 

3.04 

9.9 

28  22.4 

17  30.0 

-11     4.7 

+0.4625 

.5625 

.0238 

+43 

-18 

B.A.C.6127 

5 

3.05 

10.0 

28  28.3 

18    2.7 

-10  33.1 

+0.5826 

.5623 

.0254 

+61 

-11 

B.  A.C.6190 

61 

+3.1 1 

-  9.3 

-28  41.6 

21  58.7 

-  6  45.7 

+0.9421 

.5604 

+.0360 

+62 

+13 

B.  A.C.619I 

61 

3.10 

9.2 

28  19.6 

21  59.1 

-  6  45.4 

+0.5502 

.6604 

.0360 

+49 

-13 

B.A.C.6194 

6 

3.07 

8.8 

27    5.3 

22  18.2 

-  6  26.9 

-0.7720 

.6602 

.0368 

-23 

-90 

B.  AC.  6220 

61 

3.15 

8.9 

28  29.4 

23  56.7 

-  4  52.1 

.+0.8007 

.6594 

.0412 

+62 

+  3 

0  Sagittarii 

31 

3.30 

6.6 

27    7.0 

1910    9.6 

+  4  58.8 

-0.1229 

.6537 

.0677 

+14 

-51 

r                  ^7 

,  a  Sagittarii 

21 

+3.31 

-  5.7 

-26  26.9 

14  22.8 

+  9    3.0 

-0.6400 

.6611 

+.0780 

-  6 

-«8 

OCCULTATIONS,  18TT. 
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ELEMENTS  FOR  FACILITATING 

THE   PREDICTION 

f  OF  OCCULTATIONS  OP 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

OCTOBEB.                                                                                    1 

Stab'b- 

4 

It  Conjunction  in  B. 

A. 

Limiting 
Parallels. 

Bed'ns  from 

Kame. 

1 

Mag. 

187 

7.0. 

Apparent 
Deelmation. 

Washington 
Mean  Time. 

Hour  Angle 

H 

y 

a/ 

y' 

N'n. 

S'D. 

-57 

B.A.C.6562 

+3%2 

-  4.1 

-2^    ds 

d    h    m 
19  22  21.1 

h     m 
-  7  15.4 

-0.20r3 

.5458 

+.0970 

o 
+13 

tjf  Sagittarii 

6 

3.41 

3.6 

25  28.1 

23  24.1 

-  6  14.7 

-0.8074 

.5451 

.0993 

-19 

-90 

X^  Sagittarii 

6 

3.44 

2.4 

24  44.8 

13    3  48.7 

-  1  59.0 

-1.1347 

.5422 

.1093 

-41 

-90 

y^  Sagittarii 
Ai  Sagittarii 

6i 

3.44 

2.5 

24  39.2 

3  51.8 

-  1  56.1 

-1.2306 

.5421 

.1095 

-50 

-90 

6 

3.51 

1.7 

24  59.2 

8  43.1 

+  2  45.4 

-0.3099 

.5388 

.1202 

+10 

-63 

A^  Sagittarii 

4i 

+3.53 

-  1.7 

-25    9.2 

9     1.4 

+  3    3.0 

-0.0914 

.5386 

+.1208 

+21 

-49 

B.A.C.6864 

6 

3.61 

+  1.3 

23  24.4 

20  36.4 

-  9  44.9 

-0.8337 

.5305 

.1443 

-15 

-90 

B.  A.  0.6878 

6i 

3.61 

1.5 

22  56.3 

21  43.4 

-  8  40.1 

-0.8194 

.5297 

.1467 

-14 

-90 

4  Capricorni 

6 

3.66 

3.1 

22  11.3 

14    4  35.7 

-  2    1.1 

-0.5944 

.5250 

.1592 

0 

-85 

B.A.C.7049 

6 

3.74 

4.1 

22  47.8 

10  11.7 

+  3  24.3 

+0.9963 

.5212 

.1689 

+67 

+13 

30  Capricorn  i 

6 

+3.79 

+  8.0 

-19  30.5 

19    1  20.9 

-  5  54.2 

+0.1148 

.5113 

+.1927 

+41 

-88 

6  Capricorni 

4 

3.77 

9.1 

17  43.1 

4  37.9 

-  2  43.1 

-liJ243 

.5094 

.1970 

-37 

-90 

30  Capricorni 

6 

3.83 

10.1 

18  29.7 

10  51.1 

+  4  19.1 

+0.8882 

.5059 

.2055 

+72 

+  5 

31  Capricorni 

6i 

3.82 

lOii 

IT  58.4 

11     1.0 

+  3  28.8 

+0.3449 

.5058 

.2057 

454 

-26 

I  Capricorni 

41 

3.83 

10.8 

17  21.1 

13    7.1 

+  5  31.1 

+0.0947 

.5046 

.2084 

+41 

-39 

42  Capricorni 

5 

+3.84 

+13.5 

-14  35.5 

23  25.0 

-  8  28.8 

-0.7563 

.4995 

+.2203 

-  1 

-90 

44  Capricorni 

6 

3.86 

13.4 

14  57.5 

16    0  13.3 

-  7  41.8 

-0.1729 

.4992 

.2212 

+30 

-54 

45  Capricorni 

6 

3.86 

13.4 

15  18.6 

0  43.5 

-  7  12.5 

+0.3293 

.4989 

.2617 

+56 

-27 

I  fjL  Capricorni 

5 

3.88 

14.6 

14    7.5 

5  43.6 

-  2  20.9 

+0.1385 

.4968 

.2267 

+47 

-37 

<i  Aquarii 

6 

3.87 

16.8 

11  25.2 

15  12.2 

+  6  51.9 

-0.6688 

.4932 

.2354 

+  6 

-89 

«'  Aquarii 

5i 

+3.89 

+16.5 

-12    9.9 

15  14.8 

+  6  54.4 

+0.1668 

.4932 

+.2354 

+49 

-35 

67  Aquarii 

6 

3.92 

20.4 

7  36.0 

lY    9  26.6 

+  0  36.5 

-0.4802 

.4886 

.2447 

+18 

-73 

78  Aquarii 

6 

3.96 

21.1 

7  51.1 

15  49.5 

+  6  49.1 

+1.3922 

.4884 

.2517 

+82 

+46 

B.  A.  C.  7986 

6 

3.93 

21.7 

5  38.2 

16  11.1 

+  7  10.1 

-0.9658 

.4876 

.2518 

-  9 

-90 

B.A.C.8094 

6 

3.94 

23.6 

4    9.4 

18    3  42.9 

-  5  36.6 

+0.3323 

.4869 

.2564 

4«3 

-27 

11  Piscium 

*6i 

+3.98 

+24.5 

-  2  27.7 

11  34.4 

+  2    2.2 

+0.4837 

.4873 

+.2585 

+73 

-19 

14  Piscium 

6 

3.99 

24.7 

-  1  55.2 

14  13.3 

+  4  36.9 

+0.5725 

.4875 

.2589 

+79 

-15 

B.A.C.8276 

6i 

3.99 

26.1 

+  1  32.4 

22  30.3 

-11  19.4 

-1.0862 

.4886 

.2597 

-15 

-89 

21  PiBcium 

6 

4.00 

25.9 

0  24.0 

22  51.9 

-10  58.3 

+0.2601 

.4887 

.2598 

+58 

-31 

22  Piscium 

6i 

3.99 

26.3 

2  15.3 

19    0  16.5 

-  9  36.0 

-1.4119 

.4890 

.2598 

-49 

-68 

25  Piscium 

6 

+4.00 

+26.1 

+  1  24.9 

0  54.0 

-  8  59.5 

-0.3263 

.4891 

+.2598 

+27 

-«2 

51  Pise,  mult. 

6 

4.09 

28.0 

6  17.1 

22  42.6 

-11  46.7 

-0.0215 

.4955 

.2561 

+43 

-44 

101 1'iscium 

6 

4.25 

28.2 

14    2.4 

91    8  11.6 

-  3  15.4 

-0.1795 

.4997 

.2343 

+34 

-49 

i04  Piscium 

6i 

4.25 

28J 

13  40.2 

9  57.6 

-  1  32.5 

+0.6327 

.5149 

.2324 

+86 

-  7 

4  Arietis 

6 

4.28 

28.0 

16  21.1 

14  25.9 

+  2  47.6 

-li«317 

.5180 

i2277 

-30 

-74 

L  Arietis 

6 

+4.31 

+28.0 

+17  13.4 

18  59.0 

+  7  12.4 

-1.1455 

.5212 

+.2225 

-23 

-73 

B.A.C.632 

6 

4.33 

27.7 

17  14.0 

22    6.8 

+10  14.4 

-0.9330 

.5234 

.2186 

-  7 

-73 

0  Arietis 

5i 

4.39 

27.1 

19  20.3 

99    5    4.9 

-  7    0.7 

-1 .2328 

.5287 

.2094 

-32 

-71 

26  Arietis 

6 

4.41 

26.5 

19  18.9 

U     2.0 

-  1  15.0 

+0.0125 

.5334 

.2003 

+45 

-34 

B.  A.  C.  782 

6i 

4.42 

26.4 

18  20.7 

12  26.8 

+  0    7.0 

+1 .3323 

.5345 

.1980 

+90 

+53 

u  Arietis 

5i 

+4.43 

+26.0 

+19  29.6 

16  31.3 

+  4    3.5 

+0.8964 

.5378 

+.1913 

+90 

+14 

e  Arietis,  mult. 

4i 

4.49 

25.0 

20  51.2 

93    0  14.0 

+11  30.6 

+0.8654 

.5439 

.1775 

+90 

+14 

64  Arietis 

6 

4.60 

23.0 

24  17.6 

11  21.9 

-  1  44.5 

-0.9367 

.5527 

.1552 

-10 

-66 

7  Tauri,  mult. 

6 

4.61 

22.2 

24    3.4 

15  47.5 

+  2  31.7 

-0.019 1 

.5561 

.1456 

+43 

-29 

llTauri 

6 

4.62 

21.6 

24  56.2 

18  30.5 

+  5    8.9 

-0.5634 

.5582 

.1395 

+13 

-58 

ff  Pleiadum 

5i 

+4.60 

+21.4 

+23  54.4 

20  15.5 

+  6  50.0 

+0.7667 

.5595 

+.1354 

+90 

+13 

b  Pleiadum 

4 

4.60 

21.5 

23  43.9 

20  17.6 

+  6  52.0 

+0.9570 

.5595 

.1353 

+90    +25 

m  Pleiadum 

7 

4.60 

21.4 

24  27.4 

20  24.1 

+  6  58.5 

+0.C036 

.5596 

.1351 

+56    -17 

e  Pleiadum 

5 

4.61 

21.4 

24    5.1 

20  25.7 

+  7    0.0 

+0.6001 

.5597 

.1349 

+87 

+  4 

c  Pleiadum 

5 

4.61 

21.4 

23  59.3 

20  41.7 

+  7  15.4 

+0.7394 

.5598 

.1344 

+90 

+12 

d  Pleiadum 

5 

4.59 

21.4 

23  34.2 

20  55.0 

+  7  28.2 

+1.2114 

.5600 

.1337 

+90 

+46 

,  J7  Tauri 

3 

+4.60 

421.2 

+23  43.7 

21  24.5 

+  7  56.6 

+1.1079 

.5603 

+.1328 

+90 

+36 

1  /  Pleiadum 

4 

4.60 

21.2 

23  40.9 

22    7.5 

+  8  38.1 

+1.2523 

.5609 

.1309 

+90 

+51 

1  A  Pleiadum 

5i 

4.59 

21.1 

23  45.9 

22    8.1 

+  8  38.7 

+1.1655 

.5609 

.1309 

+90 

+41 

B.  A.C.I  192 

6 

4.64 

20.8 

25  12.7 

22  35.2 

+  9     4.8 

-0.3047 

.5612 

.1299 

+27 

-42 

p  Tauri 

6 

4.69 

18.9 

26    9.8 

94    7  12.6 

-  6  36.8 

-0.2807 

.5671 

.1086 

+28 

-39 

1  0  Tauri ,mtt/£. 

5i 

+4.69 

+17.8 

+27    3.6 

1 1     8.3 

-  2  49.9 

-0.8171 

.5696 +.09821 

-  4 

-63 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  0CCULTATI0N8  OP 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

OCTOBEB.                                                                                   1 

Stab's- 

At  CoNJUHcnoN  nr  R  A. 

Ltmlting 
PataUef 

Red'ns  from 

1 

1 

Name. 

Hag. 
5^ 

187 

7.0. 

Hi 

Apparent 
Declinalion. 

WasUnctoo 
Mean  Time. 

Hoar  Angle 

H 

Y 

scf 

f 

im. 

S'n. 
+3§* 

X^  Tanri 

^^65 

+17:9 

+2^20.5 

d    h    m 
94  12    5.6 

h    m 
-  I  54.8 

+1.0827 

.6701 

+.0959 

+96 

y«Tauri 
B.A.C.1648 

Hi 

4.65 

17.9 

25  20.8 

12    5.9 

-  1  54.5 

+1.0782 

.5701 

.0959 

+90 

+38 

6i 

4.66 

11.5 

27  50.0 

M  11  36.3 

-  3  18.4 

-0.0498 

.5811 

.029:$ 

+41 

-19 

/3  Tauri 

2 

4.66 

10.8 

28  30.3 

13  41.3 

-  1  18.3 

-0.6950 

.5817 

.0230 

+  4 

-«0 

fi.A.C.  1746 

6i 

4.61 

10.1 

27  35.0 

17  31.2 

+  2  22.5 

+0.3305 

.5827 

+.0113 

+65 

+  2 

136  Tauri 

5 

.|4.59 

+  8.3 

+27  35.0 

96    0  22.3 

+  8  57.4 

+0.3373 

.6837 

-.0093 

+65 

+  '-«; 

B.A.C.]d82 

6i 

4.61 

7.5 

28  55.4 

1  36.6 

+10    8.8 

-1.0673 

.5838 

.0129 

-S3 

^i ' 

B.A.C.2097 

% 

4.47 

4.0 

28  17.5 

14  54.4 

-  1     5.1 

-0.8521 

.5835 

.0533 

-6 

-62 

49  Aurigs 

5i 

4.45 

3.6 

28    7.0 

16  48.8 

+  0  44.8 

-0.7786 

.5833 

.0593 

-  1 

-«S 

54  AurigsB 

6 

4.43 

3.0 

28  22.2 

18  31.3 

+  2  23.2 

-1.1447 

.5830 

.0644 

-31 

-62 

39  Geminor. 

6i 

^.28 

+  1.7 

+26  14.5 

9T    2  10.9 

+  9  44.6 

+0.4730 

.5813 

-.0868 

+76 

+  2 

40  Geminor. 

6i 

4.26 

1.7 

26    4.8 

2  26.6 

+  9  59.7 

+0.6164 

.5812 

.0876 

+«) 

+10 

47  Geminor. 

6 

4.22 

0.1 

27    3.4 

7    9.6 

-  9  28.4 

-0.8337 

.5797 

.1011 

-  4 

-63 

58  Geminor. 

6 

4.14 

+  04 

25    5.7 

8  31.3 

-  8    9.9 

+1.0428 

.5792 

.1050 

+90 

+34 

A  Geminorom 

&i 

4.11 

-  0.6 

25  17.1 

12    2.2 

-  4  47.2 

+0.4612 

.5779 

.1148 

+74 

-  1 

B.A.C.S514 

64 

^.01 

-2.0 

+24  29.9 

18  22.8 

+  1  18.7 

+0.4852 

.6752 

-.1319 

+76 

-  1 

iKGemi.,fliic/<. 

3i 

3.98 

26 

24  41.4 

20  30.3 

+  3  21.2 

+0.0011 

.5743 

.1374 

+44 

-27 

7  Cancri 

6i 

3.81 

3.8 

22  24.8 

98    4  28.8 

+11     1.5 

+1.1489 

.5703 

.1579 

+90 

♦37 

uS  Cancri 

6 

3.81 

4.2 

22  590 

5  28.8 

+11  59.1 

+0.4075 

.5698 

.1603 

+70 

-  8 

ij  Cancri 

6 

3.58 

5.9 

20  51.3 

16  31.6 

-  1  22.8 

+0.6609 

.5639 

.1862 

+90 

+  2 

35  Caneri 

64 

43.54 

-  5.8 

+20    0.5 

17  38.8 

-  0  18.1 

+1.3131 

.5633 

-.1885 

+90 

+53 

39  Cancri 

6 

3.53 

6.5 

20  26.3 

19  39.6 

+  1  38.3 

+0.4915 

.5621 

.1928 

+76 

-  8 

40  Cancri 

6 

3.53 

6.6 

20  24.1 

19  41.7 

+  1  40.3 

+0.5214 

.5621 

.1928 

+78 

-  6 

e  Cancri 

6 

3.50 

6.3 

19  58.6 

19  48.7 

+  1  47.1 

+0.9324 

.562! 

.1930 

+«) 

+17 

43  Cancri 

64 

3.51 

6.4 

20    9.1 

19  55.6 

+  1  53.8 

+0.7325 

.5620 

.19:15 

• 

+82 

+  5 

B.A.C.2985 

64 

+3.50 

-  6.3 

+20    0.8 

20    1.1 

+  1  59.1 

+0.8549 

.5619 

-.1937 

430 

+12 

V  Oancri 
80  Cancri 

44 

3.55 

7.2 

21  54.5 

20  59.2 

+  2  55.0 

-1.2604 

.5614 

.1956 

-38 

-681 

64 

3.27 

8.6 

18  32.7 

99    9  22.1 

-  9    8.9 

-0.4184 

.5545 

J2198 

+22 

-68' 

83  Cancri 

6 

3.23 

9.1 

18  13.4 

12  27.2 

-  6  10.4 

-0.7775 

.5529 

.2251 

+  2 

-67 

7  Leonis 

64 

3.05 

9.3 

14  55.4 

19  57.2 

+  1     3.8 

+0.8266 

.5491 

.2372 

+«o 

+    0   ; 

8  LeoniB 

6 

+3.08 

-10.1 

+16  59.2 

20  26.3 

+  1  31.9 

-1.3737 

.5488 

-.2380 

-62 

-73' 

^  Leonie 

6 

3.00 

9.8 

14  34.8 

23  27.1 

+  4  26.4 

+0.3342 

.5473 

.2423 

+64 

-22 

V  Leonis 

5 

2.89 

10.2 

13     1.7 

80    5  59.1 

+10  44.8 

+0.2884 

.5445 

.2512 

+60 

-25 

a  Leonis 

14 

2.81 

10.9 

12  33.9 

10  36.4 

-  8  47.3 

-0.4189 

.5425 

ii569 

+23 

-6:j 

Uranus 

12  32.0 

12  10.3 

-  7  16.6 

-0.7914 

.5405 

.2585 

+  3 

-70 

B.A.C.3538 

64 

+2.69 

-10.9 

+  9  34.7 

16  57.5 

-  2  39.1 

+0.9348 

.5402 

-.2637 

+90 

+  8 

44  Leonis 

6 

2.67 

11.0 

9  24.4 

18  20.6 

-  1  18.7 

+0.7593 

.5398 

.2650 

+00 

-  2 

B.A.C.3562 

64 

2.67 

11.0 

9  23.7 

18  30.2 

-  1     9.5 

+0.7119 

.5397 

ii651 

+90 

-  5' 

45  Leonis 

6 

2.67 

11.5 

10  23.1 

19  26.3 

-  0  15.2 

-0.5337 

.5394 

.2660 

+16 

-72 

p  Leonis 

4 

2.63 

11.6 

9  56.1 

21  49.4 

+  2    3.1 

.0.7180 

.5386 

.2684 

+  7 

-80 

48  Leonis 

6 

+2.58 

-11.1 

+  7  35.0 

22  46.1 

+  2  57.9 

+1 .3944 

.5384 

-.2601 

+90 

+50 

49Leoni8,mttZ<. 

6 

2.61 

11.6 

9  16.9 

22  51.7 

+  3    3.4 

-0.3392 

.5383 

.2691 

44J7 

-61 

37  Sextantis 

6 

2.52 

11.5 

7     1.0 

31    3  59.8 

+  8     1.3 

+0.5447 

.5370 

i8731 

+77 

-15: 

c  Leonis 

5 

2.43 

12.5 

6  45.5 

10  49.6 

-  9  22.6 

-1.0747 

.5357 

.2774 

-1& 

-83i 

B.A.C.3836 

6 

2.33 

12.0 

2  56.1 

16  59.8 

-  3  24.6 

• 

+1.0433 

.5348 

.2803 

■►90 

+13 

75  Leonis 

S4 

+2.31 

-12.1 

+  2  41.0 

18  35.0 

-  1  52.5 

+0.8521 

.5347 

-.2808 

+90 

+  1  : 

76  Leonis 

6 

2.30 

12.1 

2  19.3 

19  21.3 

-  1     7.7 

+0.9982 

.5347 

ii811 

+iK) 

+10; 

79  Leonis 

54 

2.27 

12.2 

2    4.7 

21  45i2 

+  1  11.4 

+0.5661 

.5345 

.2819 

+79    -15,1 

r  Leonis 

5 

42.27 

-12.8 

+  3  31.8 

23  34.5 

+  2  57.2 

-1 .4035 

.5344 

-J2823 

-48-871 

V 

OTKMBE 

IB. 

I 

1/  Leonis 

44 

+2.20 

-12.3 

-  0    8.9 

1    3  49.0 

+  7    3.3 

+1.0889 

.5344 

-J283I 

+90 

+16' 

;  X  Virginis 
6.  A.  C.  4259 

5 

1.92 

13.4 

7  19.3 

9    8  53.2 

+11  10.1 

+0.1298 

.5390 

i«748 

+50 

-37 

6 

1.93 

13.2 

7  21.5 

8  56.9 

+11  13.6 

+0.1488 

.5390 

ii747 

+51 

-36 

28  Virginis 

6 

1.92 

13.4 

6  49.6 

10    8.1 

-11  37.5 

-0.7102 

.5394 

.2740 

+  6 

-90 

B.A.C.43I2 

64 

+1.90 

-13.3 

-  9  40.4 

14  27.4 

-  7  26.9 

+0.9734 

.5408 

-.2708 

+431 

+  8 
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ELEMENTS   FOR  FACILITATING 

THE  PREDICTION  OP  0CCULTATI0N8  OP 

PLAKET8  AND  8TAES  BY  THE  MOON. 

NOTEMBBB. 

Stab's— 

At  Conjunction  in  R. 

A. 

Limiting 
ParaUels. 

Bed'ns  from 

K«De. 

Mag. 
5 

187 

7.0. 

Apparent 
DecUnaUon. 

Waahinctoii 
Mean  Tune. 

Hoar  Angle 

H 

Y 

0/ 

• 

N'n. 

S'n. 

o 
-55 

ip  Virginia 

+1*90 

-13.5 

-  8  52.3 

d    h    m 
9  15  49.4 

h    tD 
-  6    7.7 

-05023 

.5412 

-.2696 

+3§ 

a  Scorpii 

3^ 

2.16 

13.0 

25  18.0 

6    7  53.1 

+  6  44.6 

-1.0042 

.5768 

.0976 

-32 

-90' 

a  Scorpii 

n 

2.20 

13.8 

26    9.7 

11  10.7 

+  9  54.7 

-0.4139 

.5772 

.0882 

+  I 

-71 

r  Scorpii 
B.  A.  C.  5800 

H 

2.24 

13.0 

27  57.7 

13  44.8 

-11  37.2 

+1.2477 

.5774 

.0807 

•162 

+45 

^h 

2.41 

11.4 

26  50.3 

7    5  13.1 

+  3  15.4 

-0.8323 

.5763 

.0358 

-27 

-90 

38  Ophiuchi 

64 

+2.41 

-n.i 

-26  29.6 

6  36.7 

+  4  35.7 

.  -1.2428 

.5761 

-.0320 

-58 

-90 

43  Ophiuchi 

6 

2.4ti 

11.0 

28     1.5 

8  52.9 

+  6  46.7 

+0.3043 

03756 

-.0253 

+33 

-27 

3  Sagittarii 

5 

2.59 

98 

27  47.1 

18  44.2 

-  7  44.6 

-0.0574 

.5725 

+.0032 

+12 

-47 

B.  A.  C.  6084 

6i 

2.59 

9.5 

27     1.3 

19  54.1 

-  6  37.3 

-0.8610 

.5721 

.0063 

-31 

-90 

B.A.C.(i063 

6i 

2.65 

9.3 

28    2.9 

22  29.1 

-  4    8.2 

+0.2538 

.5711 

.0138 

+29 

-29 

B.A.C.6072 

61 

+2.66 

-9.5 

-28  44.5 

23  15.9 

-  3  23.2 

+1.0065 

.5707 

+.0160 

+61 

+18 

B.A.C.biaO 

6h 

2.70 

9.0 

28  22.3 

§    2  38.0 

-0    8.6 

+0  6815 

.5691 

.0£55 

+58 

-  5 

B.A.C.6127 

5 

2.71 

8.9 

28  28.3 

3  10.2 

+  0  22.4 

+0.8017 

4689 

.0269 

•162 

+  3 

B.A.C.6190 

dk 

2.77 

8.5 

28  41.5 

7    2.2 

+  4    5.7 

+1.1636 

.4669 

.0376 

+62 

+34 

B.A.C.6191 

61 

2.76 

8.4 

28  19.6 

7    2.5 

+  4    6.9 

+0.7736 

.4669 

.0376 

+62 

+  1 

B.A.C.6ld4 

6 

+2.74 

-  7.9 

-27    6.3 

7  21.2 

+  4  24.0 

-0.5374 

.5667 

+.0385 

-10 

-82 

B  A.C.6220 

61 

2.80 

8.1 

28  29.3 

8  58.1 

+  5  57.2 

+1.0252 

.5659 

.0428 

+62 

+20 

f  Sagittarii 

31 

2.88 

6.2 

2:     7.0 

19    0.8 

-  8  ^i.l 

+0.1220 

.5597 

.0692 

+27 

-37 

<r  Sagittarii 

21 

2.92 

5.4 

26  26.9 

23    9.9 

-4  22.0 

-0.2870 

.5570 

.0798 

+  7 

-62 

B.A.c.e>5e2 

61 

3.02 

3.9 

26    6.8 

9    7    0.7 

+  3  12.1 

+0i)522 

.5514 

.0986 

+26 

-41 

^Sagittarii 

6 

+3.00 

-3.5 

-25  28.1 

8    2.8 

+  4  12.1 

-4)M2\ 

.5506 

+.1012 

-  4 

-81 

X^  Sagittarii 

6 

3.04 

2.6 

24  44.8 

12  23.5 

+  8  23.7 

-0.8624 

.5474 

.1111 

-21 

-90 

y3  Sagittarii 
At  Sagittarii 

61 

3.04 

2.6 

S4  39.2 

12  26.5 

+  6  26.5 

-0.9581 

.5473 

.1113 

-27 

-90 

6 

3.09 

1.9 

24  59.2 

17  13.8 

-10  56.0 

-0.0389 

.5435 

.1219 

+24 

-46 

A»  Sagittarii 

41 

3.11 

1.9 

25    9.2 

17  31.8 

-10  38.7 

+0.1784 

.5433 

.1226 

+35 

+34 

53  Sagittarii 

6 

+3.09 

-  liJ 

-23  42.3 

18  59.3 

-  9  14J2 

-1.2142 

.5423 

+.1255 

-46 

-90 

B.A.C.b727 

61 

3.09 

-  }M 

23  42.4 

19    7.2 

*  9    6.6 

-1.1948 

.5422 

.1259 

-44 

-90 

B.  AC.  6864 

6 

3.19 

+  0.9 

23    4.4 

lO    4  58.0 

+  0  24.6 

-0.5489 

.5345 

.1455 

+  1 

-81 

B,A.C.6878 

61 

3.19 

1.1 

22  56.3 

6    4M 

+  1  28.5 

-0.5339 

.5336 

.1480 

+  2 

-79 

4  Capricorni 

6 

3.24 

2.0 

22  11.3 

12  52.0 

+  8    3.2 

-0.3056 

.5283 

.1606 

+15 

-62 

B.  A.  C.  7049 

6 

+3.32 

+  3.0 

-22  48.8 

18  24.9 

-10  34.6 

+1.2797 

.5240 

+.1702 

+67 

+42 

19  Capricorni 

6 

3.33 

6.6 

18  23.2 

11    7    2.7 

+  1  39.7 

-1 .2859 

.5149 

.1897 

-45 

-90 

20  Capricorni 

6 

3.38 

6.8 

19  30.5 

9  27.1 

+  3  59.7 

+0.4095 

.5132 

.1931 

+56 

-23 

21  Capricorni 

6 

3.35 

7.3 

18    0.4 

10    7.4 

+  4  38.8 

-1.1128 

.5127 

.1943 

-28 

-90 

6  Capricorni 

4 

3.36 

7.9 

17  43.1 

12  42.9 

+  7    9.6 

-0.9236 

.5110 

.1977 

-14 

-90 

30  Capricorni 

6 

+3.45 

+  8.7 

-18  29.7 

18  54.3 

-10  49.9 

+1.1820 

.5070 

+.2056 

+72 

+26 

31  Capricorni 

61 

3.44 

8.8 

17  58.4 

19    4.4 

-10  40.1 

+0.6408 

.5069 

.2058 

+71 

-10 

t  Capricorni 

41 

3.44 

9Si 

17  21.3 

21     9.8 

-  8  38.4 

+0.3913 

.5056 

i2085 

+58 

-23 

42  Capricorni 

5 

3.46 

12.0 

14  35.5 

19    7  26.0 

+  I  20.1 

-0.4578 

.4998 

.2199 

+15 

-72 

44  Capricorni 

6 

3.49 

11.9 

14  57.5 

8  14J2 

+  2    6.9 

+0.1237 

.4994 

asm 

+45 

-37 

45  Capricorni 

6 

+3.50 

+11.9 

-15  18.6 

8  44.4 

+  2  36.2 

+0.6246 

.4991 

+.2213 

+73 

-11 

fi  Capricorni 

5 

3.53 

13.1 

14    7.6 

13  44.1 

+  7  27.5 

+0.4333 

.4967 

.2260 

+63 

-21 

B.A.C.7697 

61 

3.52 

15.2 

11     2.5 

21  26.9 

-  9    2.7 

-1.2081 

.4932 

.2328 

-29 

-90 

6*  Aquarii 

6 

3.55 

15.4 

11  25.2 

23  12.7 

-  7  19.8 

^.3773 

.4925 

.2342 

+21 

-66 

tfi  Aqaarii 

51 

3.55 

15.2 

12    9.9 

23  15.3 

-  7  17.3 

+0.4569 

.4925 

.2343 

+66 

-20 

1  67  Aquarii 

6 

+3.62 

+19.0 

-  7  36.0 

18  17  29i2 

+10  26.8 

-0.2042 

.4872 

+.2464 

+32 

-55 

B.A.C.7986 

6 

3.65 

20.4 

.    5  38.2 

14    0  14.8 

-  6  58.4 

-0.6974 

.4862 

.2497 

+  7 

-90 

B.A.C.8094 

6 

3.70 

22.5 

4    9.5 

11  49.0 

+  4  17.3 

+0.5842 

.4853 

.2539 

+79 

-  4i 

11  Piscium 

41 

3.76 

23.5 

2  27.7 

19  42.2 

+11  57.8 

+0.7238 

.4855 

.2558 

486-7 

14  Piacium 

6 

3.78 

23.6 

-  1  55.2 

22  21.7 

-  9  26.9 

+0.8085 

.4858 

.2563 

+71    -  2 

X  Piacium 

5 

3.78 

24.9 

+  1    6.6 

15    2  51.6 

-  5    4J3 

-1.3725 

.4863 

.2568 

-42    -«9 

B.A.C.B276 

61 

+3.82 

+25.3 

+  1  32.4 

6  40.4 

-  1  21.6 

-0.8646 

.4870 

+.2571 

-  1    -89 

21  Piacium 

6 

3.82 

25.0 

0  24.0 

7    2.0 

-  1     0.6 

+0.4808 

.4870 

.2571 

+72    -19 

22  Piacium 

6 

3.82 

25.7 

2  15.2 

8  26.8 

+  0  22.0 

-1.1921 

.4873 

.2571 

-23    -88 

25  Piacium 

6 

3.82 

25.5 

1  24.9 

9    4.4 

+  0  58.6 

-0.1089 

.4874 

.2572 

+38    -50 

51  Pise,  mult. 

6 

3.99 

27.8 

6  17.1 

16    6  55.4 

-  1  46.0 

+0.1494 

.4947 

.2535 

4S2    -35' 

fj  Piacium 

31  -14.30 

+29.6 

+14  43.2 

17  14    8.2 

+  4  33.0 

-1.3338 

.5132 

+.2343 

-41 !  -76 
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ELEMENTS  FOR  FACIUTATING 

THE   PREDICTION 

r  OP  OCCULTATIONS  OP 

PLAKETS  AND  STARS  BT  THE  MOON. 

• 

NOTEHBEB. 

■ 

Stab's— 

At  Conjunction  in  B. 

A. 

Limiting 
Panlkda. 

Ked'nBfrom 

Name. 

Mag. 

187 

Aa 

7.0. 

Apparent 
Dedinatlon. 

Waahinston 
Mean  Tune. 

Hour  Angle 

H 

Y 

a/ 

y' 

N'n. 

8*0. 

0 
-44 

101  Piscium 

6 

44^.31 

+29:3 

0      / 
+14    2.4 

d     h   m 
17  16  19.4 

h    m 
+  6  40.2 

-0.0906 

.5148 

+.2323 

+3§ 

104  Piscium 

64 

4.34 

29.2 

15  40.2 

18    4.9 

+  8  22.6 

+0.7140 

.5161 

J2306 

+90 

-2 

4  Arietis . 

6 

4.42 

29.4 

16  21.1 

22  31.3 

-11  19.2 

-1.1543 

.5196 

.2260 

-23 

-74 

I  Arietis 

6 

4.44 

29.3 

17  13.5 

18    3    2.3 

-  6  56.6 

-1.0794 

.5232 

.2218 

-18 

-73 

B.A.C.632 

6 

4.48 

29.2 

17  40.2 

6    8.4 

-  3  56.2 

-0.8758 

5257 

.2170 

-  4 

-73 

(9  Arietis 

5i 

+4.58 

+28.7 

+19  20.4 

13    2.5 

+  2  44.6 

-1.1912 

.5316 

+.2077 

-88 

-71 

26  Arietis 

6 

4.64 

28.1 

19  19.0 

18  55.5 

+  8  26.2 

+0.0313 

.5368 

.1988 

+46 

-^ 

B.A.C.782 

ei 

4.63 

27.9 

18  20.7 

20  19.3 

+  9  47.2 

+1.3406 

.5380 

.1967 

+90 

+56 

fi  Arietis 

5i 

4.70 

27.4 

19  29.6 

19    0  20.8 

-10  19.3 

+0.8964 

.5415 

.1900 

+90 

+15 

e  Arietis,  mult 

41 

4.81 

26.5 

20  51.3 

7  57.0 

-  2  58.7 

+0.8455 

.5484 

.1765 

+90 

+13 

64  Arietis 

6 

+4.99 

+24.8 

+24  17.6 

18  54.4 

+  7  31.8 

-0.9712 

.5560 

+.1543 

-13 

-66 

66  Arietis 

6i 

4.95 

24.5 

22  28.1 

90  43.4 

+  9  16.9 

+1.3131 

.5596 

.1502 

+90 

460 

7  Tauri,  muU, 

6 

5.02 

24.0 

24    3.4 

23  1.5.4 

+11  47.3 

-0.0710 

.5619 

.1445 

+40 

-31 

11  Tauri 

6 

5.06 

23.4 

24  56.2 

90    1  55.5 

-  9  38.4 

-0.6177 

.5941 

.1382 

+  9 

-62 

g  Pleiadum 

5i 

5.04 

23.1 

23  54.4 

3  38.7 

-  7  59.1 

+0.6971 

.5655 

.1342 

+90 

+  9 

6  Pleiadum 

4 

45.04 

•4^.0 

+23  43.9 

3  40.7 

-  7  57.2 

+0.8861 

5655 

+.1342 

+90 

+20 

m  Pleiadum 

7 

5.07 

23.0 

24  27.4 

3  47.1 

-  7  50.9 

-0.1387 

.5656 

.1340 

+36 

-34 

e  Pleiadum 

5 

5.06 

23.0 

24  .5.2 

3  48.6 

-  7  49.5 

+0.5320 

5656 

.1339 

4^ 

0 

c  Pleiadum 

5 

5.05 

22.9 

23  59.3 

4    4.4 

-  7  34.3 

+0.6694 

.5659 

.1333 

+90 

+  8 

d  Pleiadum 

5 

5.04 

23.0 

23  34.2 

4  17.5 

-  7  21.6 

+1.1371 

.5660 

.1328 

+00 

+39 

fj  Tauri 

3 

+5.05 

+22.8 

+24  43.8 

4  46.4 

-  6  53.9 

+1.0335 

.5664 

+.1316 

+ao 

+31 

/  Pleiadum 

4 

5.05 

22.7 

23  40.9 

5  28.7 

-  6  13.1 

+1.1746 

.5670 

.1299 

+90 

+43 

h  Pleiadum 

H 

5.05 

22.7 

23  45.9 

5  29.2 

-  6  12.7 

+1.0882 

.5670 

.1299 

+90 

+35 

B.A.C.U92 

6 

5.09 

22.5 

25  12.7 

6  55.8 

-  5  47.0 

-0.3707 

.5674 

.1287 

+23 

-46 

p  Tauri 

6 

5.21 

20.6 

26    9.9 

14  23.2 

+  2  21.4 

-0.3664 

.6738 

.1074 

423 

-44 

^  Tauri,  micZt. 

5i 

+5.25 

+19.5 

+37    3.6 

18  14.4 

+  6    3.7 

-0.9072 

5765 

+.0970 

-10 

-63 

X^  Tauri 

H 

5.20 

19.4 

25  20.6 

19  10.6 

+  6  57.8 

+0.9734 

5771 

.0946 

+00 

+30 

r«  Tauri 
B.  A.  C.  1648 

Bi 

5.20 

19.4 

25  20.8 

19  10.8 

+  6  58.0 

+0.9694 

.5771 

.0946 

+90 

+30 

6i 

5.36 

12.4 

27  50.0 

91  18  12.4 

+  5    5.2 

-0.1981 

.5886 

.0275 

+32 

-27 

/?  Tauri 

2 

5.40 

11.8 

28  30.3 

20  14.7 

+  7    2.6 

-0.8416 

.5892 

.0211 

-6 

-62 

B.A.C.1746 

6i 

+5.35 

+10.8 

+27  35.0 

23  59.9 

+10  38.7 

+0.1668 

.6901 

+.0097 

+64 

-  6 

136  Tauri 

5 

5.35 

8.6 

27  35.0 

99   6  42.8 

-  6  54.7 

+0.1605 

.5911 

-.0113 

+54 

-  7 

B.A.C.1882 

61 

5.40 

7.9 

28  55.4 

7  55.6 

-  5  44.8 

-1.2348 

.5912 

.0153 

-45 

-61 

B.A.C.2097 

61 

5.32 

3.6 

28  17.5 

20  58.4 

+  6  46.2 

-1.0457 

.5904 

.0558 

-21 

-62 

49  AurigsB 

51 

5.30 

3.1 

28    7.0 

22  50.7 

+  8  34.1 

-0.9763 

.5900 

.0616 

-16 

-68 

37  Geminor. 

6 

+5.13 

+  1.0 

+25  31.7 

93   6  42.6 

-  7  53.1 

+1.0975 

.5878 

-.0851 

+90 

+41 

39  Geminor. 

61 

5.15 

0.2 

26  14.5 

8    3.5 

-  6  35.4 

+0.2497 

.5873 

.0893 

+59 

-  9 

40  Geminor. 

61 

5.13 

+  0.2 

26    4.8 

8  19.0 

-6  20.6 

+0.3921 

.5872 

.0901 

+69 

-  2 

47  Geminor. 

6 

5.13 

-  1.5 

27    3.4 

12  57.6 

-  1  53.0 

-1 .0563 

.5854 

.1035 

-21 

-« 

52  Geminor. 

6 

.  5.05 

1.6 

25    5.7 

14  18.3 

-  0  35.6 

+0.8061 

.5848 

.1072 

+90 

+19 

A  Geminorum 

51 

+5.02 

-  2.6 

+25  17.1 

17  46.3 

+  2  44J2 

+0.2228 

.5831 

-.1172 

+57 

-13 

B.A.C.2514 

61 

4.94 

4.6 

24  29.8 

94    0    2.3 

+  8  45.5 

+0.2373 

5799 

.1344 

+58 

-14 

K  Gemi.,  mult. 

31 

4.92 

5.0 

24  41.4 

2    8.5 

+10  46.8 

-0.2471 

5787 

.1400 

+30 

-40 

7  Cancri 

61 

4.72 

6.7 

22  24.8 

10    2.4 

-  5  37.6 

+0.8859 

.5739 

.1600 

+90 

+18 

fi^  Cancri 

6 

4.73 

7.2 

22  59.0 

11     2.0 

-  4  40.2 

+0.1456 

.5733 

.1624 

+52 

-22 

tt«  Cancri 

51 

+4.68 

-  7.1 

+21  56.1 

11  39.1 

-  4    4.5 

+1.1110 

.5729 

-.1638 

+90 

+33 

B.  AC.  2788 

6 

4.58 

SM 

21    8.0 

16  51.2 

+  0  65.7 

+1.0421 

.5694 

.1761 

+90 

+27 

ff  Cancri 

6 

4.52 

9.6 

21  51.3 

22    0.9 

+  5  53.8 

+0.3859 

.5659 

.1876 

+68 

-12 

35  Cancri 

61 

4.46 

9.5 

20    0.5 

23    7.7 

+  6  58.2 

+1.0363 

.5652 

.1900 

+00 

+25 

39  Cancri 

6 

4.45 

10,2 

20  26.2 

99    1    8.3 

+  8  54.3 

+0.2139 

.5638 

.1939 

+56 

-22 

40  Cancri 

6 

4.45 

10.2 

20  24.1 

1  10.4 

+  8  56.3 

+0.2435 

.5638 

.1939 

+68 

-20 

e  Cancri 

6 

+4.44 

-lO.l 

+19  58.5 

1  17.4 

+  9    3.1 

+0.6537 

.5637 

-.1943 

+90 

+  1 

42  Cancri 

61 

4.45 

10  2 

20    9.0 

1  24.2 

+  9    9.7 

+0.4543 

.5637 

.1945 

+72 

-10 

B.  A.  C.  2925 

61 

4.45 

10.1 

20    0.7 

1  30.8 

+  9  16.0 

+0.5768 

.5636 

.1947 

^8S 

-  4 

80  Cancri 

61 

4.21 

13.1 

18  32.6 

14  50.8 

-  1  52.9 

-0.7071 

.5546 

.2201 

+  6 

-72  1 

1  HSCanori 

6 

4.16 

13.7 

18  13.3 

17  56.4 

+  1     6.1 

-1.0691 

.5525 

.2251 

-17 

-72 

'  7  Leonis 

1 

61 

+:}.97 

-14.2 

+14  55.4 

96    1  28.8 

+  8  22.8 

+0.5348 

.5477 

-.2368 

+78 

-11 
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ELEMENTS  FOE  FACILITATING 

THE  PREDICTION  OP  OCCULTATIONS  OP 

PLANETS  AND  STABS  BY  T  H  V,  MOON. 

^             NOTEMBEB. 

Stab's- 

! 

It  Conjunction  in  R  A. 

Limiting 
Parallels. 

Sed'ns  from 

1  Washington 
i  Mean  Time. 

17ame. 

Mag. 

187 

7.0. 

Ai 

Apparent 
EXeelinatioD. 

HonrAnrie 

H 

Y 

aK 

y' 

N'n. 

S'n. 

1^ 

B 

II 

O         / 

1     d    h    m 

h     m 

yi  Leonis 

6 

+3.92 

-J  4.7 

+14  34.7 .96    5    0.^ 

+11  46.9 

+0.0403 

.5456 

-.2417 

+46 

-36 

V  Leonis 

5 

3.78 

15.5 

13    1.6 

11  35.8 

-  5  51.1 

-0.0067 

.5419 

.2499 

+44 

-40 

A  Leonis 

5 

3.67 

15.4 

10  35.7 

16    4.0 

-  1  31.8 

+1.3283 

.5395 

i2549 

+90 

+42 

a  Leonis 

U 

3.71 

16.1 

12  33.8 

16  16.3 

-  1  20.0 

-0.7178 

,5394 

i^l 

+  6 

-77 

Uranus 

12  22.1 

18  47.5 

+  1    6.1 

-1.1671 

.5382 

.2575 

-23 

-78 

B.A.C.3538 

64 

+3.56 

-16.1 

+  9  34.6 

22  42.5 

+  4  53.3 

+0.6455 

.5364 

-.2613 

+86 

-  8 

44  Leonis 

6 

3.54 

16.3 

9  24.3 

97    0    6.8 

0  16.6 

1  13.5 

+  6  14.9 

+0.4524 

.5358 

.2626 

+71 

-18 

B.A.C.3562 

64 

3.54 

16.8 

9  23.6 

+  6  24.3 

+0.4214 

.5357 

.2627 

+69 

-20 

45  Leonis 

6 

3.54 

16.9 

10  23.0 

+  7  19.3 

-©.a-ttis 

.5353 

.2635, 

0 

-80 

p  Leonis 

4 

3.50 

17.0 

9  56.0 

3  38.8 

+  9  39.8 

-1.0172 

.5343 

.2655 

-11 

-80 

48  Leonis 

6 

+3.45 

-16.4 

+  7  34.9 

4  36.4 

+10  35.6 

+1.U17 

.5340 

-.2662 

+90 

+19 

49  Leonis 

6 

3.48 

17.0 

9  16.8 

4  42.1 

+10  41.1 

-0.6350 

.5340 

J9663 

+11 

-79 

37  Sextantis 

6 

3.37 

16.9 

7    1.0 

9  55.7 

-  8  15.5 

+0.2587 

.5322 

.2698 

+58 

-29 

d  Leonis 

5 

3.26 

16.8 

4  16.4 

16  48.6 

-  1  36.1 

+1.1687 

.5303 

.2735 

+90 

+22 

e  Leonis 

5 

3.29 

17.7 

6  45.4 

16  53.2 

-  1  31.6 

-1.3699 

.5302 

.2736 

-42 

-83 

B.  A.  C.  3836 

6 

+3.16 

-17.2 

+  2  56.1 

23  11.1 

+  4  34.2 

+0.7739 

.5290 

-.2759 

+90 

-  3 

75  Leonis 

54 

3.13 

17.5 

2  40.9 

98    0  48.4 

+  8    8.4 

+0.5829 

.5287 

.2764 

+80 

-14 

76  Leonis 

6 

3.12 

17.3 

2  19.2 

1  35.8 

+  6  54.2 

+0.7316 

.5286 

.2766 

+90 

-  6 

79  Leonis 

54 

3.09 

17.4 

+  2    4.7 

4    2.9 

+  9  16.6 

+0.2981 

.5282 

.2772 

+60 

-28 

V  Leonis 

44 

2.99 

17.2 

-  0    9.0 

10  15.2 

-  8  43.0 

+0.8354 

.5277 

.2779 

+90 

0 

yVirginis 
B.A.C.4'^9 

5 

+2.65 

-17.2 

-  7  19.4 

99  16    4.9 

-  3  50.6 

-0.0800 

.5314 

-.2688 

+38 

-48 

6 

2.65 

17J2 

7  21.6 

16    8.7 

-  3  47.0 

-0.0605 

.5314 

.2688 

+39 

-47 

23  Virgin  is 

6 

2.66 

17.4 

6  49.7 

17  21.8 

-  2  36.2 

-0.9279 

.5317 

.2680 

-  7 

-90 

B.A.C.43I2 

64 

2.59 

16.8 

9  40.4 

21  48.Q 

+  1  41.3 

+0.7869 

.5331 

.2647 

+73 

-  3 

^  Virginis 

5 

2.59 

17.2 

8  52.5 

23  12.3 

+  3    2.8 

-0.3967 

.5336 

.2635 

+21 

-67 

yVirginis 

6 

+2.54 

-17.1 

-10    5.2 

SO    5  32.3 

+  9  10.4 

-0  8143 

.5360 

-.2579 

-  2 

-90 

i  Virginis 

6 

2.48 

J6.8 

12    4.3 

14  14.9 

-  6  24.4 

-0.9959 

.5397 

.2488 

-14 

-90 

75  Virginis 
B.  A.  C.  4531 

6 

2.45 

16.2 

14  44.1 

17    2.4 

-  3  42.5 

+1.0361 

.5411 

.2450 

+75 

+14 

6 

2.45 

16.8 

12  35.3 

17  53.5 

-  2  53.1 

-0.8545 

.5415 

.2439 

-  6 

-90 

83  Virginis 

6 

2.42 

16.2 

15  33.9 

22  19.5 

+  1  24.0 

+0.6091 

.5438 

.2381 

+72 

-12 

85  Virginis 

6    4-2.431 

-16.3 

-15    9.2 

22  49.5 

+  1  52.9 

+0.0699 

.5441  -.2374 

+41 

-41 

B 

ECEMBI 

:b. 

B.A.C.4722 

6 

+2.37 

-15.7 

-17  37.8 

1  12    7.9 

-  9  16.2 

-0.4149 

.5512 

-.2164 

+15 

-70 

B.  A.  C.  4739 

64 

2.36 

15.6 

18    8.9 

13  32.9 

-  7  54.1 

-0.1883 

.5520 

.2140 

+26 

-55 

B.A.C.4923 

6 

2.34 

15.0 

20  51.7 

9    6  15.3 

+  8  12.6 

-0.7086 

.5613 

-.1813 

-  5 

-90 

^  Sagittarii 

34 

+2.78 

-  5.3 

-27    7.0 

6    4    4.6 

+  2  29.6 

+0.3059 

.^33 

+.0718 

+37 

-26 

a  Sagittarii 

24 

2.81 

4.5 

26  26.9 

8  12.0 

+  6  28.0 

-0.0943 

.5607 

.0821 

+17 

-49 

B.A.C.6562 

64 

2.86 

3.2 

26    6.8 

16  59.3 

-10    1.4 

+0.2604 

.5553 

.1012 

+37 

-29 

^  Sagittarii 

6 

2.85 

2.9 

25  28.0 

17    0.9 

-  9    2.0 

-0,3307 

.5545 

.1038 

+  7 

-64 

X^  Sagittarii 

6 

2.87 

2.0 

24  44.8 

21   19.6 

-  4  52.4 

-0.6411 

.5514 

.1138 

-  8 

-90 

^  Sagittarii 

64 

+2.87 

-  2.1 

-24  39.2 

21  21.5 

-  4  50.6 

-0.7359 

.5514 

+.1138 

-13 

-90 

y»  Sagittarii 
h^  Sagittarii 

6 

2.85 

2.0 

24  12.1 

21  26.5 

-  4  45.8 

-1.2165 

.5513 

.1140 

-66 

-90 

6 

2.91 

1.4 

24  59.2 

7    2    7.4 

-  0  14.6 

+0.1900 

.5477 

.1245 

+36 

-33 

h^  Sagittarii 

44 

2.91 

1.4 

25    9.2 

2  25.2 

+  0    2.5 

+0.4075 

.5475 

.1251 

+48 

-21 

53  Sagittarii 

6 

2.90 

0.9 

23  42.3 

3  52.0 

+  1  26.4 

-0.9788 

.5464 

.1281 

-27 

-90 

B.A.C.6727 

64 

+2.90 

-  0.8 

-23  42.4 

3  59.9 

+  1  34.0 

-0.9592 

.5463 

+.1284 

-25 

-90 

B.A.C.6864 

6 

2.96 

+  0.8 

23    4.4 

13  45.6 

+11     0.0 

-0.2963 

.5385 

.1485 

+14 

-62 

B.A.C.6878 

64 

2.95 

1.1 

22  56.3 

14  51.2 

-11  56.6 

-0.2794 

.5376 

.1506 

+15 

-61 

4  Cap/*icorni 

6 

2.99 

2.4 

22  11.3 

21  35.5 

-  5  25.5 

-0.0400 

.5321 

.1630 

+88 

-46 

•  Venus 

1 

21  33.3 

§    6  19.3 

+  3    1.6 

+0.7628 

.4816 

.1651 

+65 

-2 

B.A.C.7202 

6 

+3,03 

+  6.1 

-18  38.9 

12  26.0 

+  8  56.8 

-1.3065 

.5205 

+.1873 

-50 

-90 

i9Capricorni 

6 

3.05 

6J2 

18  23.3 

15  37.6 

-11  57.5 

-0.9897 

.5180 

.1919 

-19 

-90 

20Capricomi 

6 

3.10 

6.2 

19  30.5 

18    1.0 

-  9  38.5 

+0.7049 

.5162 

.1954 

+71 

-  7 

SI  Capricomi 

6 

3.07 

6.7 

18    0.4 

18  41.0 

-  8  59.7 

-0.8132 

.5157 

.1962 

-  8 

-90 

^Capricorni 

4 

+3.08 

+  7J3 

-17  43.1 

21  15.5 

-6  29i) 

-0.6210 

.5138  +.19971 

+  4 

-86 

OCCUIiTATIONS,  1877. 


ELEMENTS  FOB  FACILR'ATING  THE  PREDICTION 

OF  OCCULTATION8  OP         1 

PLANETS  AND  STARS  BY  THE  MOON. 

hecembsb. 

1 

Stab's- 

At  CoKJUHcnoN  in  B.  A. 

Limiting 
ParaUala. 

Red'ns  ftt>m 

Kome. 

Mag. 
6i 

187 

7.0. 

Apparent 
Declination. 

Waahington 
Mean  Time. 

Hoar  Angle 

H 

Y 

a/ 

y" 

Wo. 

S*n. 

0 
+  9 

31  Capricorn  i 

+3.12 

+  8.1 

-if  58.4 

d    h    m 
9    3  34.7 

b    m 
-  0  22.0 

+0.9475 

.5093 

+.2076 

0 
+72 

( C^ricorni 
42  Cfapricorni 

4i 

3.14 

8.7 

17  21.3 

5  39.4 

+  1  39.1 

+0.7015 

.5080 

.2101 

+73 

-6 

5 

3.16 

10.9 

14  35.5 

15  s;2.9 

+11  34.8 

-0.i:i37 

.5016 

.2212 

+32 

-51 

44  Capricorni 

6 

3.21 

10.7 

14  57.5 

16  40.9 

-11  38.6 

+0.4459 

.5010 

.2220 

+63 

-20 

45  Capricorni 

6 

3.19 

10.7 

15  18.7 

17  11.0 

-1 1     9.4 

+0.9465 

.5008 

.2225 

+75 

+  8 

u  Capricorni 

5 

+3.22 

+11.9 

-14    7.6 

22    9.7 

-  6  19.1 

+0.7591 

.4980 

+.2270 

+74 

-  4 

B.A.C.7697 

e>i 

3.20 

138 

11    2.5 

lO    5  51.7 

+  1   10.0 

-0.8752 

.4942 

j^334 

-6 

-90 

c^  Aquarii 

6 

3.23 

13.9 

11  25.3 

7  37.3 

+  2  52.7 

-0.0442 

.4933 

.2348 

+38 

-46 

03  Aquarii 

5i 

3.23 

13.6 

12    9.9 

7  40.0 

+  2  55.3 

+0.7894 

.4933 

.2348 

+71 

-  2 

B.  A.€.  7774 

6 

3.23 

14.9 

9  38i) 

il     9.2 

+  6  18.8 

-1.1706 

.4918 

ii374 

-25 

-90 

67  Aquarii 

6 

+3.31 

+17.4 

-  7  36.1 

11    1  54.8 

-  3  19.7 

+0.1343 

.4867 

+i2459 

+50 

-37 

B.A.C.7986 

6 

3.34 

18.7 

5  38.2 

8  4 J. 7 

+  3  16.3 

-0.3599 

.4851 

i2489 

+25 

-64 

B.A.C.8094 

6 

3.41 

20.4 

4    9.5 

20  19.3 

-  9  24.6 

+0.9213 

.4836 

.2526 

+86 

+  5 

11  Pisciura 

6i 

3.47 

21.9 

2  27.7 

19    4  15.6 

-  1  40.9 

+1.0568 

.4834 

.2541 

488 

+14 

14  Piscium 

6 

3.49 

22.0 

-  1  55.2 

6  56.3 

+  0  55.6 

+1.1395 

.4835 

•2544 

4SS 

+19 

X  Piscium 

5 

+3.51 

+23.3 

+  1    6.6 

11  28.2 

+  5  20.3 

-1.0512 

.4838 

+.2547 

-13 

-89 

B.  AC.  8276 

6i 

3.54 

23.8 

1  32.4 

15  19.0 

+  9    5.0 

-0.5454 

.4843 

iJ547 

+16 

-77 

21  Piscium 

6 

3.56 

23.4 

0  24.0 

15  40.8 

+  9  26.2 

+0.8037 

.4844 

.2547 

+90 

-  2 

22  Piscium 

6 

3.55 

24.2 

2  15.2 

17    6.3 

+10  49.5 

-0.8758 

.4846 

.2547 

-  2 

-88 

25  Piscium 

6 

3.58 

24.0 

1  24.8 

17  44.2 

+11  26.4 

+0.2099 

.4847 

i2547 

+55 

-33 

45  Piscium 

6 

+3.74 

425.1 

+  7    1.1 

18  12    5.0 

+  5  17.5 

-1.2966 

.4897 

+Ji515 

-33 

-«3 

51  Pise,  mutt. 

6 

3.79 

26.7 

6  17.1 

15  48.0 

+  8  54.4 

+0.4406 

.4911 

.2503 

+70 

-20 

11  Piscium 

3i 

4.17 

29.3 

14  43.2 

14  23  19.4 

-  8  27.9 

-1.1064 

.5098 

.2309 

-19 

-76 

101  Piscium 

6 

4.19 

29.1 

14    2.4 

1ft    1  31.8 

-  6  19.4 

+0.1353 

.5114 

.2288 

+51 

-^ 

104  Piscium 

6i 

4.23 

28.8 

13  40.2 

3  18.1 

-  4  36.2 

+0.9386 

.5127 

J2272 

+90 

+11 

105  Piscium 

6 

+4.23 

+29.5 

+15  47.3 

3  29.6 

-  4  25.1 

-1.3044 

.5128 

+.2270 

-39 

-74 

4  Arietis 

6 

4.32 

29.4 

16  21.1 

7  46.7 

-  0  15.8 

-0.9451 

.5163 

.2225 

-8 

-74 

'  I  Arietis 

6 

4.38 

29.5 

17  13.5 

12  19.6 

+  4    8.8 

-0.8808 

.5202 

.2174 

-4 

-73 

B.A.C.632 

6 

4.42 

29.4 

17  40.2 

15  27.0 

+  7  10.4 

-0.6837 

.5228 

5137 

+  7 

-72 

15  Arietis 

6 

4.49 

S9.4 

18  55.6 

18  47.2 

+10  24.2 

-1.3231 

.5257 

.2095 

-44 

-71 

B  Arietis 

5i 

+4.55 

+29.1 

+19  20.4 

22  23.5 

-10    6.4 

-1.0160 

.5290 

+.2047 

-14 

-71 

26  Arietis 

6 

4.62 

28.5 

19  19.0 

16    4  18.1 

-  4  23.3 

+0.1941 

.5345 

.1960 

+55 

-24 

V  Arietis 

5i 

4.73 

28.7 

21  26.2 

8    4.5 

-  0  44.3 

-1.3323 

.5382 

.1900 

-51 

-69 

fi  Arietis 

5^ 

4.72 

28.0 

19  29.6 

9  44.4 

+  0  52.2 

+1.0454 

.5399 

.1871 

+90 

+25 

e  Arietis,  mult. 

4i 

4.86 

27.1 

20  51.3 

17  21.3 

+  8  13^ 

+0.9739 

.5472 

.1738 

+90 

+22 

64  Arietis 

6 

+5.11 

+25.9 

+24  17.6 

lY    4  18.1 

-  5  12.6 

-0.8678 

.5521 

+.1518 

-6 

-66 

7Tauri,mu/^ 

6 

5.18 

25.1 

24    3.4 

8  38.3 

-  1     1,7 

+0.0192 

.5621 

.1421 

+45 

-26 

11  Tauri 

6 

•  5.23 

24.6 

24  56.2 

11  17.7 

+  1  31.8 

-0.5326 

.6646 

.1361 

+14 

-56 

£"  Pleiadum 
0  Pleiadum 

5i 

5.23 

24.1 

23  54.4 

13    0.4 

+  3  10.7 

+0.7737 

.5662 

.1321 

+90 

+14 

4 

5.22 

24.1 

23  43.9 

13    2.4 

+  3  12.6 

+0.9618 

.5663 

.1318 

+90 

+25 

m  Pleiadum 

7 

46.25 

+24.2 

+24  27.5 

13    8.6 

+  3  18.6 

+0.2158 

.5664 

+.1316 

+57 

-15 

e  Pleiadum 

5 

5.24 

24.1 

24    5.2 

13  10.3 

+  3  20.2 

+0.6083 

.5664 

.1315 

4«8 

+  5 

c  Pleiadum 

5 

5.24 

24.0 

23  59.3 

13  25.9 

+  3  35.3 

+0.7446 

.5666 

.1309 

+90 

+13 

d  Pleiadum 

5 

5.23 

23.9 

23  34.2 

13  39.0 

+  3  47,9 

+1.2103 

.5668 

.1304 

+90 

+46' 

n  Tauri 

3 

5.24 

23.7 

23  43.8 

14    7.7 

+  4  15.5 

+1.1054 

.5673 

.1292 

+90 

+36 

/  Pleiadum 

4 

+5.24 

+23.7 

+23  40.9 

14  49.7 

+  4  56.0 

+1.2448 

.5679 

+.1276 

490 

+51 

h  Pleiadum 

5i 

5.24 

23.7 

23  45.9 

14  50.2 

+  4  56.4 

+1.1585 

.5679 

.1276 

490 

+41 

B.A.C.1192 

6 

5.31 

23.8 

25  12.7 

15  16.7 

+  6  22.0 

-0.2965 

.5683 

.1266 

+27 

-41 

p  Tauri 

6 

5.45 

21.8 

26    9.9 

23  40.6 

-10  33.2 

-0.3139 

.5756 

.1052 

+26 

-40 

^  Tauri, mtiZt. 

5i 

5.52 

20.9 

27    3.6 

18    3  29.6 

-  6  58.2 

-0.8610 

.5787 

.0961 

-6 

-63 

X^  Tauri 

5^ 

5.48 

20.4 

25  20.6 

4  25.2 

-  5  59.6 

+1.0072 

.5795 

.0923 

+90 

+33 

r«  Tauri 

B.  A.C.1648 

Hi 

+5.48 

+20.4 

+25  20.8 

4  25.5 

-  5  59.3 

+1.0032 

.5795 

+.0923 

+90 

+33, 

6i 

5.81 

13.6 

27  50.0 

19    3    8.4 

-  8  10.8 

-02152 

.5938 

.0251 

+31 

-28 

i3  Tauri 

2 

5.87 

13.0 

28  30.3 

5    8.7 

-  6  15.4 

-0.8580 

.5946 

.0187 

-  7 

-® 

B.A.C.1746 

6^ 

5.86 

11.3 

27  35.0 

.  8  49.8 

-  2  43.4 

+0.1326 

.5959 

+.0070 

+52 

-8' 

136  Tauri 

5 

5.90 

9.0 

27  35.0 

15  24.8 

+  3  35i2 

+0.1098 

.5976 

-.0142 

+50    -10 

B.A.C.2097 

6i 

+5.96!  +  3.7 

+28  17.5 

90    5  21.7 

-  7    2-61 

-1.1169 

.5980 

-.0590 

-28    -62 

OCCUIiTATIONS,  187T. 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OP  OCCULTATIONB  OP 

PLANETS  AND  STARS  BT  THE  MOON. 

1 

]>BCEMBEJK.                                                                                 1 

Stab's- 

4 

^T  COKJUlfCnON  IN  B. 

A. 

Limiting 
Parallels. 

Red'nsfrom 

Name. 

Mag. 

187 

Aa 

Apparent 
Dedinailon. 

Wasliington 
MeanTuae. 

HoorAngle 

H 

¥ 

0/ 

y' 

ITn. 
-22 

S'n. 
^2 

49  AurigQ 
37  Geminor. 

5i 

+5.96 

+  i'.o 

•iHQ    7.0 

d     h   m 
90    7  11.4 

h    m 
-  5  17.5 

-1.0527 

.5978 

-.0646 

6 

5.82 

+  0.2 

25  31.6 

14  51.8 

+  2    4.0 

+0.9781 

.5961 

.0889 

+90 

+32 

39  Getoinor. 

6i 

5.86 

-  0.2 

26  14.5 

16  10.6 

+  3  19.5 

+0.1380 

.5957 

.0929 

+52 

-15 

40  Geminor. 

eh 

5.84 

0.4 

26    4.7 

16  25.7 

+  3  33.9 

+0.2780 

.5956 

.0938 

+61 

-  9 

47  Geminor. 

6 

5.88 

2.1 

27    3.4 

20  57.2 

+  7  54.2 

-1.1628 

.5940 

.1074 

-32 

-63 

fi2  Geminor. 

6 

+5.78 

-  2.5 

+25    5.7 

22  15.7 

+  9    9.6 

+0.6728 

.5935 

-.1114 

+90 

+10 

A  Geminor. 

5i 

5.77 

39 

25  17.0 

91    1  38.3 

-11  36.1 

+0.0893 

.5920 

.1212 

+49 

-20 

B.A.C.2514 

6i 

5.71 

6.0 

24  29.8 

7  44.1 

-  5  45.1 

+0.0897 

.5888 

.1386 

+49 

-22 

K  Gemi.,  mult. 

H 

5.71 

6.9 

24  41.3 

9  46.8 

-3  47i8 

-0.3930 

.5878 

.1441 

+22 

-48 

B4  Greminor. 

H 

5.58 

7.9 

22  39.0 

13  10.9 

-  0  31.3 

+1.1516 

.5856 

.1533 

+90 

+38 

7  Cancri 

Oh 

+5.54 

-  9.1 

+22  24.7 

17  27.9 

+  3  35.5 

+0.7081 

.5829 

-.1645 

+90 

+  7 

fi^  Cancri 

6 

5.56 

9.6 

22  58.9 

18  25.8 

+  4  31.2 

-0.0245 

.5823 

.1670 

+42 

-30 

fi*  Cancri 

5i 

5.50 

9.5 

21  56.1 

19     l.'J 

+  5    5.9 

+0.9266 

5819 

.1685 

+iH) 

+20 

B.  A.  C.  2788 

6 

5.43 

11.1 

21     7.9 

99    0    5.5 

+  9  57.7 

+0.8480 

.5785 

.1807 

+90 

+14 

If  Cancri 

6 

5.37 

12.7 

20  51.2 

5    6.8 

-  9  12.6 

+0.1906 

.5748 

.1926 

+55 

-22 

35  Cancri 

64 

45.32 

-12.9 

+20    0.4 

6  11.8 

-  8  10.0 

+0.8305 

.5740 

-.1946 

+90 

+11 

39  Cancri 

6 

5.32 

13.6 

20  26i2 

8    9.1 

-6  17iJ 

+0.0148 

.5725 

.1989 

+45 

-31 

40  Cancri 

6 

5.31 

13.6 

20  24.0 

8  11.2 

-  6  15.2 

+0.0440 

.5725 

.1989 

+46    -31 

e  Cancri 

6 

5.29 

13.5 

19  58.5 

8  17.0 

-6    9.7 

+0.4486 

.5725 

.1991 

+72    -10 

42  Cancri 

6i 

5.30 

13.5 

20    8.9 

8  24.6 

-  6    2.3 

+0.2515 

.5724 

.1993 

458    -19^ 

B.A.C.2925 

6i 

+5.30 

-13.5 

+20    0.6 

8  30.1 

-  5  57.1 

+0.3720 

.5723 

-.1995 

+66 

-14 

80  Cancri 

6i 

5.10 

17.0 

18  32.6 

21  30.2 

+  6  34.0 

-0.9200 

.5627 

.2247 

-  7 

-72' 

83  Cancri 

6 

5.05 

17.8 

18  13.2 

98    0  31.1 

+  9  28.3 

-liW26 

.5602 

.2299 

-37 

-72 

7  Leonis 

61 

4.83 

18.7 

14  55.3 

7  52.6 

-  7  26.0 

+0.2901 

.5550 

.2412 

+60 

-23 

yff  Leonifl 

6 

4.81 

19.6 

14  34.7 

11  19.3 

-  4    6.6 

-0.2041 

.5525 

.2460 

+33 

-49  1 

V  Leonis 

.    5 

+4.63 

-20.5 

+13    1.5 

17  46.4 

+  2    7.0 

-0.2594 

.5483 

-.2539 

+30 

-54' 

A  Leonis 

5 

4.58 

20.6 

10  35.6 

22    9.1 

+  6  20.6 

+1.0578 

.5455 

.2586 

+90 

+17 

a  Leonis 

Ih 

4.62    21.2 

12  33.7 

22  21.1 

+  6  32.3 

-0.9692 

.5454 

.2588 

-  9 

-78 

B.A.C.3538 

6h 

4.50 

21.7 

9  34.5 

94    4  40.2 

-11  21.5 

+0.3745 

.5417 

.2647 

+66 

-22 

44  Leonis 

6 

4.47 

21.8 

9  24.2 

6    3.0 

-10    1.5 

+0.1820 

.5410 

.2659 

+54 

-32 

B.A.C.3562 

6i 

+4.47 

-21.8 

+  9  23.5 

6  12.6 

-  9  52.2 

+0.1513 

.5410 

-.2660 

+52 

-34 

45  Leonis 

6 

4.47 

22.2 

10  22.9 

7  -8.6 

-  8  58.1 

-1.0927 

.5404 

.2667 

-17 

-80 

p  Leonis 

4 

4.42 

22.5 

9  55.9 

9  3J.5 

-  6  40.0 

-1.2791 

.5392 

iK>85 

-32    -80  1 

48  Leonis 

6 

4.36 

21.9 

7  34.8 

10  28.2 

-  6  455 

+0.8321 

.5388 

.2691 

+90 

+  1 

49  Leon.,  muU, 

6 

4.39 

22.4 

9  16.7 

10  33.8 

-  5  39.8 

-0.9012 

.5387 

.2692 

-  4 

-81 

37  Sextantis 

6 

+4.29 

-22.6 

+  7    0.9 

15  42.7 

-  0  41.2 

-0.0179 

.5363 

-.2723 

+43 

-43 

d  Leonis 

5 

4.17 

22.7 

4  16.3 

22  30.4 

+  5  53.1 

+0.8833 

.5334 

.2756 

+90 

+  3 

B.A.C.3836 

6 

4.07 

23.1 

2  56.0 

9ft    4  49.0 

+11  59.4 

+0.4897 

.5313 

.2n4 

+73 

-19 

75  Leonis 

5i 

4.05 

23.2 

2  40.8 

6  25.4 

-10  27.3 

+0.2992 

.5309 

J2777 

461 

-28 

'76  Leonis 

6 

4.03 

23.1 

2  19.1 

7  12.3 

-  9  42.0 

+0.4470 

.5307 

.2778 

+70 

-21 

79  Leonis 

5h 

+4.01 

-23.3 

+  2    4.6 

9  38.3 

-  7  20.7 

+0.0152 

.5301 

-iJ781 

+45 

-43 

V  Leonis 

4i 

3.91 

23.2 

-  0    9.1 

15  48.4 

-  1  22.5 

+0.5512 

.5289 

.2784 

+77 

-15 

r  Virginia 
B.  A.  C.  4259 

5 

3.57 

22.8 

7  19.5 

96  21  39.3 

+  3  31.1 

-0.3439 

.5290 

.2668 

+25    -6311 

6 

3.57 

22.8 

7  21.6 

21  43.1 

+  3  34.8 

-0.3245 

.5290 

Ja667 

+26;  -62  il 

28  Virginis 

6 

3.55 

23.0 

6  49.8 

22  56.8 

+  4  46.1 

-1.1954 

.5293 

.2659 

-26 

-90 

B.A.C.4312 

^ 

+3.50 

-22.2 

-  9  40.5 

9Y    3  24.9 

+  9    5.6 

+0.5290 

.5301 

-.2623 

+72 

-16 

lb  Virginis 

5 

3.48 

22.5 

8  52.6 

4  49.9 

+10  27.8 

-0.6566 

.5305 

.2610 

+  8 

-87 

ff  Virginis 

6 

3.44 

22.2 

10    5.3 

11  13.6 

-  7  20.9 

-1.0686 

.5322 

.2549 

-18 

-90 

t  Virginis 

6 

3.36 

21.6 

12    4.4 

20    2.5 

+  1  10.6 

-liM02 

.5352 

.2450 

-33 

-90 

75  Virginis 

6 

3.33 

20.7 

14  44.1 

22  52.2 

+  3  54.8 

+0.8085 

.5363 

.2414 

+75 

-  1 

83  Virginis 

6 

3.30 

20.4 

15  33.9 

98    4  13.9 

+  9    5.7 

+0.3877 

.5386 

.2342 

+59 

-24 

85  Virginis 
B.  A.  C.  4722 

6 

+3.30 

-20.5 

-15    9.3 

4  44.4 

+  9  35.2 

-0.1540 

.5388 

-5335 

+30    -53  1 

6 

3i21 

.  19.3 

17  37.9 

18  16.1 

-  1  20.6 

-0.6203 

.5451 

.2124 

+  4 

-86 

B.A.C.4739 

64 

3.20 

19.1 

18    9.0 

19  42.6 

+  0    3.0 

-0.3875 

.5458 

.2100 

+15 

-67 

B.A.C.4923 

6 

3.14 

17.5 

20  51.8 

99  12  44.4 

-  7  30.8 

-0.8784 

.5546 

.1772 

-15 

-90 

B.A.C.4984 

6 

3.14 

16.5 

23  31.1 

18    7.5 

+  2  19.2 

+0.9665 

.5574 

.1655 

+67    +12 

B.A.C.5023 

6 

+3.13 

-16.7 

-21  56.9 

20  57.4 

+  0  24.5 

-1.1332 

.5587 

-.1593 

-35    -90 

i 
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OCCUIiTATlONS,  18TT. 


ELEMENTS  FOR  FAdLITATING  THE  PREDICTION  OF  0CCULTATI0N8  OP 

PLANETS  AND  STARS  BY  THE  MOON. 


OECEHBEB. 


Stab'i 


At  Conjunction  in  K.  A. 


LimitiDg 
Parallels. 


Name. 


42  Libric 

B.A.C.5197 

6  Scorpii 

A*  Scorp.  jinuU. 

B.A.C.55J53 

B.  A.C.5255 

3  Scorpii 

4  Scorpii 
B.A.C.&286 
xr  Scorpii 

B.A.C.5314 
B.  A.  C.  5347 
a  Scorpii 
a  Scorpii 
r  Scorpii 

B.  A.  C.5800 
A^  Opbiuohi 
AS  Ophiuclii 
38  Ophiuchi 


Mag. 


4h 

6 

5 

5 

6 

6 
6 
6 

64 
3 

6 
5 

H 
H 
H 

6i 
5 
6 
64 


Red'Ds  from 
1877.0. 


43.09 
3.09 
3.10 
3.09 
3.0B 

+3.09 
3.0« 
3.11 
3.07 
3.09 

+3.08 
3.09 
3.07 
3.07 
3.10 

+3.06 
3.05 
3.05 

+3.07 


-15.4 
15.0 
14.6 
14.6 

14.8 

-14.6 
14.6 
14.3 
14.4 
14.1 

-14.1 
13.7 
ISJH 
12.6 
12.0 

-10.1 
10.1 
10.1 

-10.01 


Apparent 
Declination. 


Washington 
Mean  Tune. 


-21 
24 
25 
24 
24 


25.3 

19.9 
22.8 
57.7 
10.1 


d 
30 


-25    2.8 

24  53.0 

25  54.4 

24  29.2 

25  45.7 


-25 
26 
25 
26 
27 


31.5 
0.0 

18.0 
9.6 

57.7 


81 


h    m 

7    5.6 

9  25.1 

11  33.2 

12  40.0 
12  48.2 

12  54.9 

13  6.4 

13  26.4 

14  45.5 
14  50.5 

16  43.5 

18  41.8 
8.3 
31.1 

8.91 


0 
3 
6 


-26  50.3 
26  25.4 
26  25.3 
-26  29.7 


21  56.5 

22  26.3 

22  26.4 

23  21.4 


Hoar  Angle 


h 
+10 
-11 

-  9 

-  8 

-  8 

-  8 

-  8 

-  7 

-  6 

-  6 


m 
10.6 
35.0 
31.6 
27.3 
19.4 


12.0 
1.8, 
42.5! 
26.4; 
21.6 


+ 
+ 
+ 


4  328 
2  38.9| 
2  35.51 

5  50.7: 
8  22.6 


-  0  25.6 

+  0    3.i: 

+  0    3.2 
+  0  56.0 


-1.0917 
-0.4456 
+0.3832 
-0.1920 
-1.0421 

-0.1325 
-0.3279 
+0.7079 
-0.9395 
+0.3903 

-0.0725 
+0.2128 
-1.0632 
-0.4494 
+1.2465 

-0.7852 
-1.2417 
-1.2431 
-1.1923 


.5634 
.5644 
.5652 
.5656 
.5657 

.5657 
.5658 
.5659 
.5664 
.5664 

.5672 
.5678 
.5695 
.5704 
.5710 

.5724 
.5724 
.5724 
.5724 


y" 


Wn. 


-.1354 
.KK)5 
.1243 
.1215 
.1213 

-.1210 
.1205 
.1195 
.1162 
.1159 

-.1157 
.1060 
.0915 
.0824 
.0762 

-.0310 

.0295 

.0295 

..0270 


-3l 
+  4 


-37 
-  1 

T 

-59; 


S-n. 


o 
-90 

-73 


+46  -22 
+16  -56 
-32,  -90 


+19  -52 
+  9  -64 
+64-4 
-26;  -90 
+46;  -22 


421!  -48 
+35;  -32 


-90 
-73 

+45  ; 

«^' 
-90 

-901 

-90' 

-90 
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OCCDLl 

<s 

nuiEBSIOM. 

D>te. 

SUr-aName. 

EMERSIOIT. 

5. 

Waah 

ngt™ 

Angle  ft™ 

Wuhlngtoa 

A-^fMm 

1 

Ueao 
Time. 

North 

Ter- 

tax. 

Sidereal 

Time. 

HesD 
Time. 

PoinL 

Tbt. 
tei. 

f 

Jan.     1 
2 

i 

45Leoni. 
lb  Virginis 
BSVirgmi, 

6 
6 
5 
6 

h    m 

6   3 
13  30 

11  aa 

13  22 

h     ID 

11  15 
18  37 
13  24 
1813 

20? 
249 
197 
203 

148 
896 
178 
197 

h    m 
6  53 
14  31 
12  89 
14  34 

T51 

19  38 
17  35 
19  25 

48 

86 

6l 
93 
81 
94 

0  49 

1  1 

112 

17 
20 
25 
25 

a  Aquirii 
j  PiMium 
B.A.C.  1648 
B.A.C.1746 

H 

0   5 
6    C 
325 
11    6 

4  15 
ID    3 

7    3 
14  43 

280 
206 
855 
197 

304 
S58 
198 
853 

1  13 

8taT5'.9 

■     436 

11  19 

523 

south  of 

8  14 

14  57 

158 
»■» 
136 
159 

194 

limb. 

94 

104 

1    7 

111 
0  14 

Fib.    1 

1 
5 

as 

B,A.C.42S9 
«■  Bcorpii  i 
83Cai.wi 

5 
6 
3 
6 

16  36 
16  33 
11    0 

8  48 

18  35 
18  42 
13  54 
10  24 

336 
294 
339 

S77 
375 
246 
886 

16  35 
16  41 

1143 
10   3 

19  44 
19  50 
14  37 
1138 

56 
69 
17 
56 

101 
105 
334 
81 

1    9 
1    9 

0  44 

1  15 

27 
Hu.    1 

2 
6 

e  Leonii* 
^  Virginia 
B5Viigii]i* 
r  Scorpii 

5 
5 
6 
31 

3  31 

8  47 

»n 

1211 

459 
10   6 
10  87 
1314 

286 
200 
148 
SI  7 

238 
165 

103 
180 

4    9 
939 

3tarl'.7 
1315 

538 

10  69 

■outh  of 

14  18 

27 

88 

337 

49 

limb. 

75 

0  39 
053 

1  4 

19 
ID 
21 
28 

m  Pleiidum 

ePIiiadum 
136  Tauri 
j^VirgmU 

7 
5 
5 
5 

9  6 
930 
12  24 
1614 

915 
939 
13  35 
15  47 

896 
186 
171 
254 

351 
240 
833 
297 

10    0 
Stars'.) 

Star  0' .8 
1716 

10  10 
■outh  of 
aouth  of 

16  49 

76 
46 

128 

limb. 

limb 
94 

0  55 

1  3 

28 
8 

B.A.C.4259 

rSagiltarii 

17CapricorDi 

4'iAquarii* 

6 
6 

16  20 

17  55 
17    5 

16   y 

15  53 
17    0 

16  1 
14  58 

850 
315 
16 
202 

294 
301 
336 
151 

17  33 

1914 

Star4'.3 

Swrca 

16  55 

18  19 
north  of 
■outh  of 

60 
69 

D's 

99 
73 

limb. 

limb. 

1    2 
1  19 

9 
9 
17 
19 

81  Aquariit 
82Aquarii 
B.A.C.17461 

6 
6 

16  26 

17  41 
12  23 
14    0 

1611 

16  26 
10  38 
12   6 

876 

3 

258 

865 

234 
313 

308 
317 

1723 
18    7 

13  13 

14  48 

16   8 
16  52 

11  36 

12  64 

135 
51 
91 
67 

85 

8 

136 

115 

0  67 
026 

0  49 
0  48 

21 

22 

as 

28 

Uraiti,* 
45  Leonin 

4<tLeo.,mtat. 
4  Scorpii) 

6 
6 
6 

14  33 
11    9 

15  59 
19  41 

13  31 
9   4 
1353 
17  11 

833 
257 
330 
876 

877 
275 
83 

318 

15  35 
1215 

StorO'-O 
30  47 

1384 

10  10 

nortb  of 

18  17 

78 

86 

»'■ 

72 

130 
63 

limb. 
181 

053 
1    6 

1    6 

29 
M.y  16 

88 
28 

B.  A.  0.5603 
A  Gerainor. 
B.A.C.6190 
a.  A.  C.  6830 

6 
6 
6i 

15  29 
13  33 
15  47 
1910 

12  55 
8  58 
11  19 
14  48 

178 
818 
276 
3S8 

164 
271 
247 
339 

16  49 
14  13 

17  9 
80    9 

13  16 
10  34 
18  43 
15  43 

150 
106 
63 
64 

140 
155 
51 

77 

0  21 

0  42 
123 

1  0 

Jane  13 
IS 
SI 
22 

fli  CaDcrit 
V  Uonist 
fl,A.C.4984 
>r  Scorpii 

6 
5 
t> 
3 

1514 
13  55 
1612 
13  4U 

945 
818 
1210 
7  43 

279 
859 
183 
336 

336 
311 
219 
311 

15  55 
14  50 
18  36 

StBr2'.8 

10  25 
913 
13  34 

north  of 

43 
38 
147 

>'■ 

86 

91 

187 

limb. 

0  40 
055 
024 

24 
24 
30 
30 
Jul;    S 

B.A.C.6072 
B.  A  C.6I80" 
AAquariit 
78  Aquaiii 
pArUlii 

f 

6 
6i 

1729 
22  36 
1711 

18  24 

19  IS 

1115 

16  22 
10  33 
1146 
18  SO 

310 
335 
850 
281 
304 

305 

199 
234 

!B7 

18  42 
3315 
17  56 

19  34 
80   7 

13  38 
17   1 
1119 
13  57 
13  10 

66 
51 
165 
142 
104 

67 
101 
117 
103 

53 

1  13 
0  39 

0  45 

1  11 
050 
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OCCUIiTATIONS,  187T. 


OCCULTATION8  OP   PLANETS  AND  STABS  BY  THE   MOON,   YlgSBLE   AT 

WASHINGTON,  D.  C,  DURING  THE  YEAE  1877. 


Date. 


Julj  14 
20 
24 
25 

25 

28 

31 

Aug.    1 

4 

18 
18 
24 

29 

9«pt.   2 

2 

3 

n 

20 
21 
22 

25 
26 

28 
30 

30 

Oct.     1 

J 

2 

15 

18 
18 
21 

23 

25 

27 

Nov.  1 1 

12 
14 
15 

19 

23 
23 
24 
26 
Dec.    8 

9 
17 
17 
17 
19 


Sfcar'tNmne. 


79  Leonifl 
B.  A.  C.  5603 
B.  A.  C.  7049 

30  Capricorni 

31  Capricorni 
11  Piscium 
104  PiBcium 
26  Arietis 

B.A.C.1648 
B.A.C.6190 
B.A.C.6220 
B.  A.  C.  8094 

e  Ariet ,  rnidt. 
SOGeminor.t 
40  Geminor.* 
fi^  Cancri 

B.A.C.4984t 
78  Aquarii 
21  Pisciumt 
51  Pise.,  mu^<. 

fi  Arietis 
m  Pleiadum 
B.A.C.1746 
B.A.C.2514t 

K  Gemi.,  mult. 

39  Cancri" 

40  Cancri* 
if;  Leonis 

31  Capricor.t 
11  Piscium 
14  Piscium 
104  Piscium 

7  Tauri,  mult. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inyerting  Telescope. 
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d      r 
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Not  Eclipsed. 
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Hay. 
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Not  Eclipsed. 
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NOTB./-Each  diagzam  is  given  for  the  eclipse  which  ooonn  nearest  the  middle  of  the  month. 
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Phases  of  the  Eelipses  of  the  Satellites  for  an  Inyertiog  Telescope. 
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SATELLITE   I. 
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h     m     1 

Jan.       2 
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4     9.1 
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1     9.4 
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0  11.8 

20 

0  10.6 

14 

23  20.5 

8 

20  30.1 

Oct      1 

18  41.0 
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5 
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20 
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14 

3  49.0 

7 

2    9.0 

27 

2  10.2 

22 

1  10.2 

15 

22  15.4 

8 

20  38^ 

28 

20  40.0 

23 

19  37.4 

17 

16  41.7 

10 

15    7^ 

30 

15    9.9 

25 

14    4.7 

19 

11    8.3 

12 

9  37.4 

Feb.      1 

9  39.6 

27 

8  31.8 

21 

5  34.8 

14 

4    7.0 

3 

4    9.4 

29 

2  58.9 

23 

0    1.4 

15 

22  36j6 

4 

22  39.1 

30 

21  25.9 

24 

18  28.1 

17 

17    65 

6 

17    8.8 

May      2 

15  52.9 

26 

12  54.9 

19 

11  35.9 

8 

11  38.3 

4 

10  19.7 

28 

7  21.7 

21 

6    5.6 

10 

6    8.0 

6 

4  46.6 

30 

1  48.6 

23 

0  35.3 

12 

0  37.5 

7 

23  13.4 

31 

20  15.5 

24 

19    5.1 

18 

19    7.1 

9 

17  40.2 

Aug.     2 

14  42.6 

26 

13  35.0 

15 

13  36.4 

11 

12    6.8 

4 

9    9.5 

28 

8    4.8 

17 

8    5.9 

13 

6  33.4 

6 

3  36.7 

30 

2  34.7 

19 

2  35.3 

15 

1    0.0 

7 

22    3.9 

31 

21    4.5 

20 

21    4.8 

16 

19  26.5 

9 

16  31.3 

Not.     2 

15  34.4 

22 

15  34.0 

18 

13  52.9 

11 

10  58.5 

4 

10    4.4 

24 

10    3.4 

20 

8  19.4 

13 

5  25.9 

6 

4  34.4 

26 

4  32.5 

22 

2  45.7 

14 

23  53.5 

7 

23    4.5 

27 

23    1.8 

23 

21  12.0 

16 

18  21.0 

9 

17  34.6 

Mar.      1 

17  30.8 

25 

15  38.2 

18 

12  48.7 

11 

12    4.7 

3 

11  59.9 

27 

10    4.5 

20 

7  16.4 

13 

6  34.8 

5 

6  28.9 

29 

4  30.5 

22 

1  44.1 

15 

1    5.0 

7 

0  57.9 

30 

22  56.7 

23 

20  12.0 

16 

19  35.1 

8 

19  26.8 

June     1 

17  22.8 

25 

14  40.0 

18 

14    5.3 

10 

13  55.6 

3 

11  48.9 

27 

9    7.9 

20 

8  35.4 

12 

8  24.4 

5 

6  14.9 

29 

3  36.0 

22 

3    5.7 

14 

2  53.3 

7 

0  40.9 

30 

22    4.1 

23 

21  353 

15 

21  21.9 

8 

19    7.0 

Sept.     1 

16  32Ji2 

25 

16    6.2 

17 

15  50.6 

10 

13  33.1 

3 

11    0.4 

27 

10  36.5 

19 

10  19.1 

12 

7  59.0 

5 

5  28.8 

29 

5    6.8 

21 

4  47.7 

14 

2  25.1 

6 

23  57.3 

30 

23  375 

22 

23  16.0 

15 

20  51.1 

8 

18  25.7 

I>ec.      2 

18    75 

24 

17  44.5 

17 

15  17.1 

10 

12  54.2 
7  22.7 

4 

12  37J$ 

26 

12  12.9 

19 

9  43.0 

12 

6 

7    8.1 

SATELLITE  II. 

h    m 

h     m 

h    m 

h    m 

Jan.      2 

20  52.1 

Jan.     20 

15  50.2 

Feb.      7 

10  41.7 

Feb.    25 

5  25.4 

6 

10  16.1 

24 

5  12.9 

11 

0    3.2 

28 

18  44.9 

9 

23  40.0 

27 

18  35.5 

14 

13  24.4 

Mar.      4 

8    45 

13 

13    3.7 

31 

7  57.7 

18 

2  45.1 

7 

21  23.0 

17 

2  27.1 

Feb.      3 

21  19.9 

21 

16    5.4 

11 

10  41.3 
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SATELLITE   II. 

Mar.    14 
18 
22 

25 
29 

h    m 
23  59J3 

13  16.7 
2  33.6 

15  50.1 
5    6.2 

May    21 
25 
28 

June     1 
4 

h    m 
11     5.5 

0  13.9 
13  21.8 

2  29.5 
16  36.7 

July     27 
31 

Aug.      3 

7 

11 

h    m 
20  36.3 

9  46.8 
22  58.3 
12  10.0 

1  22.7 

Oct.       3 

6 

10 

14 

17 

h    m 

8  39.5 

22    1.4 

11  22.6 

0  45.3 

14    7.3 

April     1 

5 

8 

12 

15 

18  21.7 
7  36.7 
20  51.2 
10    5.2 
23  18.6 

8 
11 
15 
18 
22 

4  44.0 
17  51.1 

6  58.2 
20    5.1 

9  12.1 

14 

18 
21 
25 

28 

14  35.4 
3  49.4 

17    3.3 
6  18.5 

19  33.5 

21 
24 

28 

31 

Nov.      4 

3  30.8 
16  53.5 

6  17.6 
19  41.0 

9    5.8 

19 
23 
26 
30 
May      3 

12  31.6 
1  44.0 

14  55.8 
4    7.2 

17  18.0 

25 

29 

July      3 

6 

10 

22  19.2 
11  26.7 

0  34.1 
13  42.0 

2  49.8 

Sept.     1 

8 
12 
15 

8  50.0 
22    6.3 
11  24.1 

0  41.6 
14    0.5 

7 
11 

15 
18 
22 

22  29.7 
11  55.0 

1  19.3 
14  45.0 

4    9.7 

7 
10 
14 
17 

6  28.4 
19  38.3 

8  47.8 
21  56.9 

13 
17 
20 
24 

15  58.3 
5    7.0 

18  16.4 
7  25.9 

19 
22 

26 
20 

3  18.9 
16  38.8 

5  58.3 
19  19.3 

25 

29 

Dec.      2 

6 

17  35.7 
7    0.7 

20  27.0 
9  52.3 

SATELLITE   III. 

Jan.       2 

9 

16 

23 

30 

Feb.      7 

h    m 

4  48.2 

9  14.3 

13  39.6 

18    2.7 

22  23.8 

2  43.1 

Mar.    29 

April     5 

12 

19 

26 

May      4 

b    m 
7  37.5 
11  30.2 
15  19.1 
19    3.0 
22  42.4 
2  16.9 

June   23 
30 

July      7 
14 
21 
28 

h    m 

1  49.0 

5    5.8 

8  24.1 

11  44.9 

15    9.4 

18  36.9 

Sept.   16 
24 

Oct       1 

8 

15 

22 

h    m 

20  52.2 

0  54.9 

5    0.7 

9  lO.l 

13  23.1 

17  38.9 

14 
21 
28 
Mar.      7 
14 
22 

7    0.3 
11  15.2 
15  26.4 
19  34.3 
23  39.9 

3  40.6 

11 
18 
25 
June      1 
8 
15 

5  47.3 
9  13.6 
12  36.8 
15  57.6 
19  15.8 
22  33.0 

Aug.     4 
12 
19 
26 

Sep.t     2 
9 

22    8.6 

1  44.1 

5  24.2 

9    9.3 

12  59.0 

16  53.7 

29 
Nov.     6 
13 
20 
27 
Dec.      4 

21  58.2 
2  19.1 
6  42.3 
11    6.6 
15  32.5 
20    0.2 

SATELLITE   IV. 

Aug.  11 

28 

h    m 
13  59.1 
6  33.8 

Sept.    14 
30 

h    m 
0    4.3 

18  26.8 

Oct.     17 

Nov.      3 

h    m 
13  34.7 
9  18.8 

Nov.    20 

h    m 
5  31.3 

In  the  following  Tables  x  and  y  are  the  rectangular  coordinates  for  each 

Satellite, 

referred  to  the  centre  of  the  primary  and  the  major  and  minor  axes  of  the 

apparent 

ellipse  described  by  the  Satellite,     x  is  positive  on  the  east  side  of  the  planet; 

negative 

on  the  west  side,     y  is  positive  when  north;  negative  when  south. 

xf  and  y^  are  the -coordinates  which  correspond  to  a  constant  value  of  the  n 

najor  axis 

and  maximum  value  of  the  minor  axis,  as  seen  from  the  sun  at  its  mean  dist{ 

mce. 

The  factors  by  which  a/  and  y^  must  be  multiplied  to  obtain  the  cooordinate 

s  X  and  jf 

at  any  time,  are  given  for  each  Satellite  on  pages  470-471. 

p  is  the  inclination  of  the  minor  axis  of  the  apparent  ellipse  to  the  circle  ol 

fdecliiuu 

tion ;  reckoned  from  the  norths  +  towards  the  east. 

30 
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JUPITER'S  SATELLITES. 


i 

I 

1 

COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE  DESCRIBED  BY  THE 

SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 

FROM  THE 

SUN,  FOR  THE  TIME  (t)  AFTER  GEO- 

CENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE    I. 

t 

x' 

y' 

t 

xf 

y' 

t 

x' 

y' 

d     h    m 
0     0     0 

+    0.0 

+  6.6 

d     h    m 
0  15     0 

-f  87:i 

^4'JO 

d     b    m 
16    0 

—10^1 

-LS 

0     0  20 

5.4 

6.6 

0  15  20 

83.7 

4.3 

1    6  20 

106.4 

1.5 

0    0  40 

10.8 

6.6 

0  15  40 

80.1 

4.5 

1    6  40 

107.5 

.    1.2 

0     10 

16.1 

6.6 

0  16    0 

76.4 

4.7 

17    0 

106.3 

0.8  i 

0     1  20 

21.4 

6.5 

0  16  20 

72.5 

5.0 

1    7  20 

108.8 

0.5  : 

0     1  40 

26.6 

6.4 

0  16  40 

68.4 

5.2 

1    7  40 

109.1 

—  05 

0    2    0 

+  31.8 

-f  6.3 

0  17    0 

+  64.1 

—  5.4 

18    0 

—109.1 

+  0.1 

0    220 

36.9 

6.2 

0  17  20 

59.6 

5.5 

1    8  20 

108.9 

0.5 

0    2  40 

42.0 

6.1 

0  17  40 

55.0 

5.7 

1    8  40 

108.4 

0.8 

0    3    0 

46.9 

6.0 

0  18    0 

50.3 

5.9 

19    0 

107.6 

1.1 

0    3  20 

51.7 

5.8 

0  18  20 

45.5 

6.0 

1    9  20 

106.6 

1.4 

0    3  40 

56.4 

5.7 

0  18  40 

40.5 

6.1 

1    9  40 

105.3 

1.8 

0    4    0 

+  60.9 

+  5.5 

0  19    0 

+  35.5 

—  6.3 

1  10    0 

—103.8 

+  21  i 

0    4  20 

65.3 

5.3 

0  19  20 

30.4 

6.4 

1  10  20 

102.0 

2.4 

0    4  40 

69.5 

5.1 

0  19  40 

25.2 

6.4 

1  10  40 

99.9 

2.7  , 

0    5    0 

73.6 

4.9 

0  20    0 

19.9 

6.5 

1  11    0 

97.6 

3.0 

0    5  20 

77.5 

4.7 

0  20  20 

14.6 

6.6 

1  11  20 

95.1 

3.3 

0    5  40 

81.2 

4.4 

0  20  40 

9.2 

6.6 

1  11  40 

92.3 

3.5 

0    6    0 

+  84.7 

-f  4.2 

0  21    0 

-f-    3.8 

—  6.6 

1  12    0 

—  89.3 

+  3.8 

0    6  20 

88.0 

3.9 

0  21  20 

—    15 

6.6 

1  12  20 

86.1 

4.1 

0    6  40 

91.1 

3.7 

0  21  40 

6.9 

6.6 

1  12  40 

82.7 

4.3  1 

0    7    0 

94.0 

3.4 

0  22    0 

12.3 

6.6 

1  13    0 

79.1 

4.6 

0    7  20 

96.6 

3.1 

0  22  20 

17.6 

6.5 

1  13  20 

75.3 

4.8 

0    7  40 

99.0 

2.8 

0  22  40 

22.9 

6.5 

1  13  40 

71.3 

5.0 

0    8    0 

-flOl.l 

+  2.5 

0  23    0 

—  28.1 

—  6.4 

1  14    0 

—  67.1 

+  55 

0    8  20 

103.0 

2.2 

0  23  20 

33.3 

6.3 

1  14  20 

62.8 

5.4 

0    8  40 

104.7 

1.9 

0  23  40 

38.4 

6.2 

1  14  40 

58.3 

5.6 

0    9    0 

106.1 

1.6 

10    0 

43.4 

6.1 

1  15    0 

63.7 

5.8 

0    9  20 

107.3 

1.3 

1    0  20 

48.3 

5.9 

1  15  20 

49.0 

5.9 

0    9  40 

108.1 

0.9 

1    0  40 

53.1 

5.8 

1  15  40 

44.1 

6.1 

0  10    0 

-fl08.7 

-f  0.6 

1     1    0 

—  57.7 

-  5.6. 

1  16    0 

—  39.1 

+  65 

0  10  20 

109.1 

-f-  0.3 

1     1  20 

62.2 

5.4' 

1  16  20 

34.0 

6.3  1 

0  10  40 

109.1 

—  0.1 

1     1  40 

66.6 

5.2 

1  16  40 

28.9 

6.4 

0  11    0 

109.0 

0.4 

1    2    0 

70.8 

5.0 

1  17    0 

23.7 

6.5 

0  11  20 

108.6 

0.7 

1    2  20 

74.8 

4.8 

1  17  20 

18.4 

6.5 

0  11  40 

107.9 

1.0 

1    2  40 

78.6 

4.6 

1  17  40 

13.0 

6.6 

0  12    0 

+106.9 

—  1.3 

13    0 

—  82.2 

—  4.4 

1  18    0 

—    7.7 

+  6.6 

0  12  20 

105.7 

1.7 

1    3  20 

85.6 

4.1 

1  18  20 

—    2.3 

6.6  , 

0  12  40 

104.2 

2.0 

1    3  40 

88.9 

3.8: 

1  18  40 

+    3.1 

6.6  : 

0  13    0 

102.5 

2.3 

14    0 

91.9 

3.6 

1  19    b 

8.5 

6.6 

0  13  20 

100.5 

2.6 

1     4  20 

94.7 

3.3 

1  19  20 

13.8 

6.6 

0  13  40 

98.3 

2.9  i 

1 

1     4  40 

97.3 

3.0 

1  19  40 

19.1 

6.5 

0  14    0 

+  95.8 

—  3.2, 

1    5    0 

—  99.6 

—  2.7. 

1  20    0 

+  24.4 

+  6.5 

0  14  20 

93.1 

3.5 

1    5  20 

101.7 

2.4 

0  14  40 

+  90.2 

—  3.7 

1    5  40 

—103.5 

—  2.1 

1 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE    II. 

t 

x' 

y' 

t 

x' 

y' 

t 

xi 

y 

d     h    m 

It 

II 

d     h    m 

II 

// 

d     h   m 

II 

// 

0     0     0 

+    0.0 

+12.2 

16     0 

+139.5 

-  7.3 

2  12    0 

—166.4 

-  i.6 

0     0  40 

8.5 

12.2 

1     6  40 

134.2 

7.7 

2  12  40 

168.6 

2.9 

0    1  20 

17.0 

12.1 

1     7  20 

128.6 

8.2 

2  13  20 

170.4 

2.3 

0    2    0 

25.5 

12.1 

18    0 

122.7 

8.6 

2  14     0 

171.9 

1.8 

0    2  40 

33.9 

12.0 

1    8  40 

116.5 

9.0 

2  14  40 

173.0 

15 

0    3  20 

42ii 

11.8 

1    9  20 

110.1 

9.4 

2  15  20 

173.6 

—  0.6 

0    4    0 

+  50.5 

+11.7 

1  10    0 

+103.4 

—  9.8 

2  16    0 

—173.8 

0.0 

0    4  40 

58.6 

11.5 

1  10  40 

96.4 

10.1 

2  16  40 

173.6 

+  0.6 

0    5  20 

66.5 

11.3 

1  11  20 

89.2 

10.5 

2  17  20 

172.9 

15 

0    6    0 

74.3 

11.0 

1  12    0 

81.7 

10.8 

2  18    0 

171.8 

1.8 

0    6  40 

81.9 

10.8 

1  12  40 

74.1 

11.0 

2  18  40 

170.3 

2.4 

0    7  20 

89.4 

10.5 

1  13  20 

66.3 

11.3 

2  19  20 

168.4 

3.0 

0    8    0 

+  96.6 

+10.1 

I  14    0 

+  58.3 

—11.5 

2  20    0 

-1665 

+  3.5 

0    8  40 

103.6 

9.8 

1  14  40 

505 

11.7 

2  20  40 

163.5 

4.1 

0    9  20 

110.3 

9.4 

1  15  20 

42.0 

11.8 

2  21  20 

160.4 

4.7 

0  10    0 

116.7 

9.0 

1  16    0 

33.7 

12.0 

2  22    0 

156.9 

55 

0  10  40 

122.9 

8.6 

1  16  40 

25.3 

12.1 

2  22  40 

153.0 

5.8 

0  11  20 

128.8 

8.2 

1  17  20 

16.8 

12.1 

2  23  20 

148.8 

6.3 

0  12    0 

+134.4 

+  7.7 

1  18    0 

+    8.3 

—12.2 

3    0    0 

—1445 

+  6.8 

0  12  40 

139.6 

7.3 

1  18  40 

-    0.2 

125 

3    0  40 

139.3 

7.3 

0  13  20 

144.5 

6.8 

1  19  20 

8.8 

125 

3    1  20 

134.1 

7.8 

0  14    0 

149.0 

6.3 

1  20    0 

17.3 

12.1 

3    2    0 

128.5 

85 

0  14  40 

153.2 

5.7 

1  20  40 

25.7 

12.1 

3    2  40 

122.6 

8.6 

0  15  20 

157.0 

5.2 

1  21  20 

34.1 

12.0 

3    3  20 

116.4 

9.0 

0  16    0 

+160.5 

+  4.7 

1  22    0 

—  42.4 

—11.8 

3    4    0 

—109.9 

+  9.4 

0  16  40 

163.6 

4.1 

1  22  40 

50.6 

11.7 

3    4  40 

103.1 

9.8 

0  17  20 

166.3 

3.5 

1  23  20 

58.7 

11.5 

3    5  20 

96.1 

10.1 

0  18    0 

168.6 

3.0 

2    0    0 

66.7 

11.3 

3    6    0 

88.9 

10.5 

0  18  40 

170.5 

2.4 

2    0  40 

74.5 

11.0 

3    6  40 

81.5 

10.8 

0  19  20 

171.9 

1.8 

2    1  20 

82.1 

10.7 

3    7  20 

73.9 

11.0 

0  20    0 

+172.9 

+  1.2 

2    2    0 

—  89.5 

—10.4 

3    8    0 

—  66.1 

+11.3 

0  20  40 

173.6 

•     +  0.6 

2    2  40 

96.7 

10.1 

3    8  40 

58.1 

11.5 

0  21  20 

173.8 

0.0 

2    3  20 

103.7 

9.8 

3    9  20 

50.0 

11.7 

0  22    0 

173.6 

—  0.6 

2    4    0 

110.4 

9.4 

3  10    0 

41.8 

11.8 

0  22  40 

172.9 

1.2 

2    4  40 

116.8 

9.0 

3  10  40 

33.5 

12.0 

0  23  20 

171.8 

1.8 

2    5  20 

123.0 

8.6 

3  11  20 

25.1 

12.1 

10    0 

+170.4 

—  2.4 

2    6    0 

—128.9 

—  85 

3  12    0 

—  16.6 

+12.1 

1    0  40 

168.5 

3.0 

2    6  40 

134.5 

7.7 

3  12  40 

-    8.1 

125 

1    1  20 

166.2 

3.5 

2    7  20 

139.7 

75 

3  13  20 

+    0.4 

125 

12    0 

163.5 

4.1 

2    8    0 

144.6 

6.7 

3  14    0 

9.0 

125 

1     2  40 

160.4 

4-7 

2    8  40 

149.1 

65 

3  14  40 

17.5 

12.1 

1     3  20 

157.0 

55 

2    9  20 

153.3 

5.7 

3  15  20 

26.0 

12.1 

14    0 

+1535 

—  5.8 

2  10    0 

—157.1 

—  55 

3  16    0 

+  34.4 

+12.0 

,   1    4  40 

149.0 

6.3 

2  10  40 

160.6 

4.6 

1     520 

+144.4 

—  6.8 

2  11  20 

—163.7 

—  4.1 
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1 

1 

COORDINATES 

APPAKENT  ELLIPSE. 

I  IN  TEE  MEAN 

1 

SATELLITE   III. 

1 

t 

x' 

y' 

t 

z* 

y' 

t 

x* 

y 

t 

4     h    m 

o 

H 

d     h    m 

// 

M 

k    d   m 

ii 

u 

0    0    0 

+    0.0 

+17.4 

2  12    0 

+225.4 

-10.1 

5    0    0 

-262.3 

-  ^^6 

0    1  20 

13.5 

17.4 

2  13  20 

217.3 

10.8 

5    1  20 

266.4 

4.8 

0    2  40 

26.9 

17.3 

2  14  40 

208.6 

11.5 

5    240 

269.8 

4.0 

0    4    0 

40.3 

17.2 

2  16    0 

1995 

12.1 

5    4    0 

272.6 

35 

0    5  20 

53.6 

17.1 

2  17  2U 

189.9 

12.7 

5    520 

274.7 

2.3 

0    6  40 

66.8 

16.9 

2  18  40 

179.9 

13.3 

5    6  40 

2765 

1.5 

0    8    0 

+  79.8 

+16.7 

2  20    0 

+169.4 

—13.8 

5    8    0 

-277.0 

—  0.6 

0    920 

92.7 

16.4 

2  21  20 

158.5 

14.3 

5    920 

2775 

+  05 

0  10  40 

105.3 

16.1 

2  22  40 

1475 

14.8 

5  10  40 

276.7 

1.1 

0  12    0 

117.6 

15.8 

3    0    0 

135.6 

155 

5  12    0 

275.5 

1.9 

0  13  20 

129.7 

15.4 

3    1  20 

123.7 

15.6 

5  13  20 

273.7 

2.7 

0  14  40 

1 

141.5 

15.0 

3    2  40 

lllJi 

16.0 

5  14  40 

2715 

3.6 

0  16    0 

+153.0 

+14.5 

3    4    0 

+  99.0 

—16.3 

5  16    0 

—268.1 

+  4.4 

0  17  20 

164.1 

14.0 

3    5  20 

86.3 

16.6 

6  17  20 

264.4 

55 

0  18  40 

174.7 

13.5 

3    6  40 

73.3 

16.8 

5  18  40 

260.1 

6.0 

0  20    0 

184.9 

13.0 

3    8    0 

60.2 

17.0 

5  20    0 

255.1 

6.8 

0  21  20 

194.7 

12.4 

3    920 

47.0 

17Si 

5  21  20 

249.5 

7.6 

0  22  40 

204.1 

11.8 

3  10  40 

33.6 

17.3 

5  22  40 

243.3 

8.3 

1     0    0 

+213.0 

+11.1 

3  12    0 

+  20i2 

—17.4 

6    0    0 

—236.6 

+  9.1 

1     1  20 

221.4 

10.6 

3  13  20 

+    6.7 

17.4 

6    1  20 

229.3 

9.8 

1     2  40 

229.3 

9.8 

3  14  40 

—    6.8 

17.4 

6    2  40 

221.4 

10.5 

14    0 

236.6 

9.1 

3  16    0 

20.3 

17.4 

6    4    0 

213.0 

11.1 

1     5  20 

243.3 

8.3 

3  17  20 

33.7 

17.3 

6    520 

204.1 

11.8 

1    6  40 

249.5 

7.6 

3  18  40 

47.1 

17J2 

6    6  40 

194.7 

12.4 

1     8    0 

+255.1 

+  6.8 

3  20    0 

—  60.3 

—17.0 

6    8    0 

—184.9 

+13.0 

1    9  20 

260.0 

6.0 

3  21  20 

73.4 

16.8 

6    920 

174.7 

13.5 

1  10  40 

264.3 

5.2 

3  22  40 

86.3 

16.6 

6  10  40 

164.1 

14.0 

1  12    0 

268.0 

4.4 

4    0    0 

99.0 

16.3 

6  12    0 

153.0 

14.5 

1  13  20 

271.1 

3.6 

4    1  20 

111.5 

16.0 

6  13  20 

141.5 

15.0 

1  14  40 

273.6 

2.7 

4    2  40 

123.7 

15.6 

6  14  40 

129.7 

15.4 

1  16    0 

+275.5 

+  1.9 

4    4    0 

—135.7 

—15.2 

6  16    0 

—117.6 

+15.8 

1  17  20 

276.7 

1.1 

4    5  20 

147.2 

14.8 

6  17  20 

1055 

16.1 

1  18  40 

277.2 

+  0.2 

4    6  40 

158.4 

14.3 

6  18  40 

92.6 

16.4 

1  20    0 

277.0 

—  0.6 

4    8    0 

169.3 

13.8 

6  20    0 

79.8 

16.7 

1  21  20 

276.2 

IJb 

4    920 

179.8 

13.3 

6  21  20 

66.8 

16.9 

1  22  40 

• 

274.7 

2.3 

4  10  40 

189.9 

12,7 

6  22  40 

53.6 

17.1 

2    0    0 

+272.6 

-  3.2 

4  12    0 

—199.5 

—12.1 

7    0    0 

—  40.3 

+175 

2    1  20 

269.8 

4.0 

4  13  20 

208.6 

1L5 

7    1  20 

26.9 

17.3 

2    2  40 

266.4 

4.8 

4  14  40 

217.3 

10.8 

7    2  40 

—  13.4 

17.4 

2    4    0 

2G2.3 

5.6 

4  16    0 

225.5 

10.1 

7    4    0 

+    0.1 

17.4 

2    6  20 

257.6 

6.4 

4  17  20 

233.1 

9.4 

7    5  20 

13.6 

17.4 

2    6  40 

252.3 

7.2 

4  18  40 

240.1 

8.7 

7    6  40 

27.0 

17.3 

2    8    0 

+246.4 

—  8.0 

4  20    0 

—246.5 

—  8.0 

7    8    0 

+  40.4 

+175 

2    920 

240.0 

8.7 

4  21  20 

252.3 

75 

2  10  40 

+233.0 

-  9.4 

4  22  40 

—257.6 

—  6.4 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE   IV. 

t 

i' 

y' 

t 

x' 

y' 

t 

x' 

y' 

d     h 

// 

// 

d     h 

II 

II 

d     h 

// 

// 

0    0 

+    0.0 

+34.8 

5  18 

+406.2 

-19.3 

11  12 

—449.0 

—13.5 

0    3 

22.8 

34.8 

5  21 

393.1 

20.6 

11  15 

457.4 

12.0 

0    6 

45.6 

34.7 

6    0 

379.2 

21.9 

11  18 

464.8 

10.5 

0    9 

68.3 

34.5 

6    3 

364.4 

23.1 

11  21 

471.2 

8.9 

0  12 

90.9 

34.2 

6    6 

348.8 

24.3 

12    0 

476.5 

7.3 

0  15 

113.2 

33.9 

6    9 

332.5 

25.5 

12    3 

480.8 

5.7 

0  18 

+135.3 

+33.5 

6  12 

+315.4 

-26.6 

12    6 

—484.0 

—  4.1 

0  21 

157.1 

33.0 

6  15 

297.6 

27.6 

12    9 

486.2 

2.5 

1    0 

178.5 

32.4 

6  18 

279.2 

28.5 

12  12 

487.3 

—  0.8 

1    3 

199.6 

31.8 

6  21 

260.2 

29.4 

12  15 

487.3 

+  0.8 

1    6 

220.3 

31.1 

7    0 

240.6 

30.3 

12  18 

486.3 

2.4 

1    9 

240.4 

30.3 

7    3 

220.5 

31.1 

12  21 

484  J3 

4.0 

1  13 

+260.0 

+29.5 

7    6 

+199.9 

—31.8 

13    0 

—480.9 

+  5.7 

1  15 

279.0 

28.6 

7    9 

178.8 

32.4 

13    3 

476.6 

7.3 

1  18 

297.4 

27.6 

7  12 

157.4 

33.0 

13    6 

471.3 

8.9 

J  21 

315i2 

26.6 

7  16 

135.6 

33.5 

13    9 

465.0 

10.5 

2    0 

332.3 

25.5 

7  18 

113.5 

33.9 

13  12 

457.6 

12.0 

2    3 

348.6 

24.3 

7  21 

91.2 

34.2 

13  15 

449.3 

13.5 

2    6 

+364.1 

+23.1 

8    0 

+  68.7 

—34.5 

13  18 

—440.0 

+15.0 

2    9 

378.9 

21.9 

8    3 

46.0 

34.7 

13  21 

429.7 

16.4 

2  12 

392.9 

20.6 

8    6 

23.2 

34.8 

14    0 

418.5 

17.8 

2  15 

406.0 

19.3 

8    9 

+    0.3 

34.8 

14    3 

406.3 

19J3 

2  18 

418.2 

17.9 

8  12 

—  22.5 

34.8 

14    6 

393.2 

20.6 

2  21 

• 

429.5 

16.5 

8  15 

45.3 

34.7 

14    9 

379.3 

21.9 

3    0 

+439.8 

+15.0 

8  18 

-  68.0 

—34.5 

14  12 

+364.6 

+23.1 

3    3 

449.1 

13.5 

8  21 

90.5 

34i2 

14  15 

349.1 

24.3 

3    6 

457.5 

12.0 

9    0 

112.9 

33.9 

14  18 

332.8 

25.4 

3    9 

464.9 

10.5 

9    3 

135.0 

33.5 

14  21 

315.7 

26.5 

3  12 

471.3 

8.9 

9    6 

156.8 

33.0 

15    0 

298.0 

27.5 

3  15 

476.6 

7.3 

9    9 

178.2 

32.4 

15    3 

279.6 

28.5 

3  18 

+480.8 

+  5.7 

9  12 

—199.3 

—31.8 

15    6 

—260.5 

+29.4 

3  21 

484.0 

4.1 

9  15 

220.0 

31.1 

15    9 

240.9 

30.3 

4    0 

486.2 

2.5 

9  18 

240.1 

30.3 

15  12 

220.8 

31.1 

4    3 

487.3 

+  0.8 

9  21 

259.7 

29.5 

15  15 

200i2 

31.8 

4    6 

487.3 

—  0.8 

10    0 

278.7 

28.6 

15  18 

129.2 

32.4 

4    9 

486.3 

2.4 

10    3 

297.2 

27.6 

15  21 

157.7 

33.0 

4  12 

+484.2 

—  4.1 

10    6 

—315.0 

-26.6 

46    0 

—135.9 

+33.5 

4  15 

480.9 

5.7 

10    9 

332.1 

25.5 

16    3 

113.8 

33.9 

4  18 

476.6 

7.3 

10  12 

348.4 

24.4 

16    6 

91.5 

34.2 

4  21 

471.3 

8.9 

10  15 

363.9 

23.2 

16    9 

69.0 

34.5 

5    0 

465.0 

10.4 

10  18 

378.7 

21.9 

16  12 

46.3 

34.7 

5    3 

457.7 

12.0 

10  21 

392.7 

20.6 

16  15 

23.5 

34.8 

5    6 

+449.3 

—13.5 

11     0 

—405.8 

—19.3 

16  18 

—    0.6 

+34.8 

5    9 

439.9 

15.0 

11    3 

418.0 

17.9 

16  21 

+  22J2 

34.8 

5  12 

429.6 

16.4 

11    6 

429.3 

16.5 

17    0 

+  45.0 

+34.7 

5  15 

+418.4 

—17.9 

11    9 

—439.6 

—15.0 
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SATELLITE    I. 

r             1 
1 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OF 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OP 

Date, 
1877. 

CONJUNCTION. 

ECLIPSE. 

Date, 
1877. 

CONJUNCTION, 

ECLIPSE. 

Factor 

Factor 

• 

Factor 

Factor 

for  X'. 

for  y'. 

P- 

X. 

y- 

for  zf. 

fory'. 

P' 

X. 

9' 

Jan.     2 

0.839 

—0.612 

+1    h 

-2i' 

-^ 

June  21 

1.227 

—0.800 

—8  10.4 

+d 

-4' 

9 

0.846 

0.612 

3  20.3 

23 

4 

28 

1.225 

0.797 

+0  14.6 

26 

5 

16 

0.855 

0.613 

2  39.5 

25 

4 

July     5 

1.219 

0.791 

0  38.7 

29 

5 

23 

0.865 

0.615 

1  59.9 

27 

4 

12 

1.209 

0.782 

1     0.8 

32 

5 

30 

0.876 

0.618 

1  21.7 

28 

4 

19 

1.194 

0.769 

I  20.3 

34 

5 

Feb.    6 

0.889 

—0.622 

+0  45.4 

—30 

—4 

26 

1.177 

—0.754 

+1  36.6 

+36 

-5 

13 

0.904 

0.627 

+0  11.2 

31 

4 

Aug.    2 

1.159 

0.737 

1  49.0 

38 

5 

20 

0.920 

0.633 

—0  20.5 

33 

4 

9 

1.138 

0.719 

1  57.4 

39 

27 

0.938 

0.640 

0  49.5 

34 

4 

16 

1.116 

0.700 

2    1.6 

40 

Mar.    7 

0.957 

0.648 

1   15.5 

36 

4 

23 

1.093 

0.680 

2    1.3 

40 

14 

0.977 

—0.657 

—1  38.2 

—37 

—4 

30 

1.070 

—0.660 

+1  56.8 

-HO 

21 

0.998 

0.667 

1  57.3 

38 

4 

Sept.   7 

1.047 

0.640 

1  47.9 

40 

4 

28 

1.021 

0.678 

2  12.5 

38 

4 

14 

1.025 

0.620 

1  34.8 

39 

Apr.    4 

1.044 

0.690 

2  23.7 

39 

4 

21 

1.004 

0.601 

1  17.7 

38 

11 

1.068 

0.703 

2  30.8 

39 

4 

28 

0.983 

0.582 

0  57.0 

37 

18 

1.092 

—0.716 

—2  33.6 

—39 

—4 

Oct.     5 

0.964 

—0.564 

+0  32.7 

+36 

—3 

25 

1.115 

0.730 

2  31.9 

39 

5 

12 

0.946 

0.546 

+0    5.2 

35 

3 

May     2 

1.1:^8 

0.744 

2  25.9 

38 

5 

19 

0.929 

0.529 

—0  25.3 

34 

3 

9 

1.159 

0.757 

2  15.9 

37 

5 

26 

0.914 

0.512 

0  58.4 

32 

3 

16 

1.178 

0.769 

2    1.9 

35 

5 

Nov.    2 

0.900 

0.496 

1  34.0 

31 

3 

23 

1.195 

—0.780 

—1  44.0 

—33 

—5 

9 

0.888 

—0.480 

—2  11.7 

+29 

—3 

30 

1.209 

0.789 

1  231 

30 

5 

16 

0.877 

0.465 

2  51.3 

27 

3 

June    7 

1.219 

0.795 

1    0.3 

27 

5 

23 

0.868 

0.451 

3  32.3 

25 

3 

14 

1.225 

—0.799 

—0  35.7 

—24 

—5 

30 

0.860 

—0.437 

—4  14.5 

+23 

—3 

■ 

SATEL] 

LITE    II. 

t 

ATOE( 

XJENTRIC 

J  SUPERIOR 

AT  TIME  OF 

ATOE( 

)CENTRIC 

;  SUPERIOR 

AT  TIME  OF 

Date. 
1877. 

( 

JONJUNUI 

nON. 

ECLIPSE. 

Date. 
1877. 

( 

30NJUNC1 

noN. 

ECLIPSE. 

Factor 

Factor 

Factor 

Factor 

for  a/. 

for  y'. 

P- 

z. 

for  Tf. 

for  ff'. 

p« 

z. 

9' 

1 

Jan.     2 

0.839 

—0.441 

+S  5l'.2 

-2g 

June  22 

1.228 

—0.556 

-0°   /2 

+^Ji 

-y 

9 

0.846 

0.440 

3    9.8 

28 

5 

29 

1.225 

0.553 

+0  17.5 

29 

7 

17 

0.855 

0.439 

2  29.7 

30 

5 

July    6 

1.217 

0.548 

0  41.1 

34 

7 

24 

0.865 

0.439 

1  50.8 

33 

5 

13 

1.206 

0.541 

1    2.6 

39 

6 

31 

0.877 

0.440 

1  13.3 

35 

5 

20 

1.191 

0.532 

1  21.3 

43 

6 

Feb     7 

0.891 

—0.442 

+0  37.7 

-38 

—5 

27 

1.173 

—0.521 

+1  36.7 

+46 

—6 

14 

0.906 

0.444 

+0    4.3 

40 

5 

Aug.    3 

1.154 

0.508 

1  48.4 

49 

6 

21 

0.922 

0.447 

—0  26  6 

42 

5 

11 

1.133 

0.494 

1  56.1 

51 

6 

28 

0.940 

0.451 

0  54.9 

44 

5 

18 

1.111 

0.480 

1  59.4 

52 

6 

Mar.    7 

0-959 

0.456 

1  20.1 

46 

5 

25 

1.088 

0.465 

1  58.4 

53 

6 

15 

0-980 

—0.461 

—1  41.9 

—48 

—5 

Sept.    1 

1.065 

—0.450 

+1  53.1 

+53 

—5 

22 

1.001 

0.468 

2    0.1 

49 

6 

8 

1.043 

0.435 

1  43.6 

53 

5 

29 

1.02;^ 

0.475 

2  14.6 

50 

6 

15 

1.021 

0.420 

1  30.0 

52 

5 

Apr.    5 

1.047 

0.483 

2  25.1 

51 

6 

22 

1.000 

0.405 

1  12.5 

51 

5; 

12 

1.071 

0.491 

2  31.3 

51 

6 

29 

O.J)79 

0.391 

0  51.3 

49 

5i 

19 

1.095 

—0.500 

—2  33.2 

—50 

6 

Oct.     6 

0.960 

—0.379 

+0  26.6 

+48 

26 

1.118 

0.510 

2  30.9 

49 

6 

14 

0.942 

0.364 

—0     1.2 

46 

May    3 

1.141 

0.519 

2  24.3 

47 

6 

21 

0.926 

0.351 

0  31.9 

44 

^     1 

10 

1.162 

0.528 

2  13.5 

45 

6 

28 

0.911 

0.339 

1     5.2 

41 

17 

1.181 

0.536 

1  58.8 

42 

6 

Nov.    4 

0.897 

0.327 

1  40.8 

39 

25 

1.198 

—0.544 

—1  40.9 

—39 

—6 

11 

0.885 

—0.315 

—2  18.4 

+36 

—4 

Jnne    1 

1.211 

0.550 

I  20.1 

34 

7 

18 

0.875 

0.304 

2  57.7 

34 

4 

8 

1.220 

0.554 

0  56.8 

29 

7 

25 

0.866 

0.293 

3  38.5 

31 

3 

15 

1.226 

—0.556 

—0  32.1 

—24 

—7 

Dec.    4 

0.859 

—0.282 

—4  20,5 

+28 

—3 

I 
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SATELLITE    III. 

DsU, 
19T*. 

RIOR  CONJUNCTION. 

ECLIPSE. 

DU*. 
197T. 

June  23 

'""': 

aj 

19 

36 

Sepl.  a 

16 
84 

Oct.  ; 

8 
15 
23 
29 

Nov.  6 
13 
20 
27 

Deo.  4 

AT  OEOCENTRIC  SUPE- 
RIOR CONJUNCTION. 

AT  TIME  OF 

FkIot 

P.ctor 

.- 

DlL 

lU^. 

FKtor 

Factor 

P- 

DU. 

Lr«,; 

-is 

16 
30 
23 
-27 

30 

3f 
37 

4i 
41 
41 
40 

-38 
35 
31 
26 

-20 

■ 

-ii 
11 
i] 
It 

-11 
It 
11 

u 

-13 
12 
13 
13 
12 

-13 

13 
-14 

-13 
-13 
13 
13 
13 

la 
11 

10 
10 
-10 

10 
H 
9 
9 
-8 
-  8 

Jan.    U 

!) 

16 
23 
30 

F.b.  7 
14 
31 
»8 

Mar.  7 
14 
22 
29 

Apr.  b 

10 
26 

IB 

ss 

June  1 

1           8 
15 

0.839 
0.846 
0.B55 
0.S65 
0.B77 
0.890 
0.905 
0,921 
0.339 
0.959 
0.980 
1,008 
1024 
1.048 
1.072 
1.096 
1.119 
1.141 
1.163 
1,183 
1.199 
lJil2 
\3Si 
1,227 

0.617 
0,61!) 
0.622 
0.627 

-0.632 
0£3» 
0,64ti 
0.654 
0£63 

-0.673 
0.685 
0,697 
0.710 
0.724 

—0.738 
0.753 
0.767 
0.780 
0.793 

— 0J«3 
0.813 
0.817 

-0.B19 

44  l-i.3 
3  306 
2  49,0 

2  8.7 
1  29.8 

+0  52-9 
+0  18.3 
—0  13.8 

0  43.1 

1  9,3 
—I  33.0 

1  60.9 

3  5.9 
3  16.8 
8  23.3 

-3  25J3 
8  22.7 
3  15.7 
3    4.6 
1  49.5 

—1  30.8 

1    eji 

0  45.4 
-0  30.3 

30 
34 
39 
43 

-47 
50 
54 
57 
60 

-68 
64 
65 
66 
66 

-65 
63 
60 
56 
50 

-41 

39 

-20 

11 

11 

]| 

11 
11 
11 
11 

-12 

12 

la 

13 
13 

-13 
13 
13 
13 
14 

-14 
14 
14 

-14 

1.228 
1.224 
IJilG 
1.205 

1.190 
1.173 
1.152 
1,131 

1.108 
1.085 
1.062 
1.039 
1.016 
0.996 
0.975 
0.956 
0.938 
0.923 
0.907 
0JJ94 
0.883 
0.872 
0.864 
0J»7 

—0.817 

0.BI8 
0.804 
0.793 
0.780 

—0.764 
0.746 
0,727 
0.707 
0.687 

—0.667 
0.647 
0.627 
0,607 
0.588 

—0.570 
0.554 
0538 
0.533 
0^8 

-0493 
0.479 
0.465 

—0.453 

-HS     ^.5     ." 
0  30.7     . 

0  54,6    . 

1  165    . 

1  35.1   hSO 
-1-1  50.4  h26 

2  1.8    31 

2  8,8    35 

3  11.5    38 

2  9.7    39 
-f-3    3,4  h40 

1  52.7     40 
1  37.9    40 
1  19.0    39 

0  56.4    37 
-H)30J2  f35 
-i-0    0.7    33 
—0  31.8    89 

1  6.6    25 
1  43.8    22 

-8  23,3  ►le 

3  4.6  tU 
3  47.0    -  - 

—4  30.7    , 

4'v 

30 
38 
45 
58 
-f58 
62 

%i 
67 
64 

+63 
59 
56 
63 
48 

+44 
40 
36 

<»33 

-A 

'IS 

9 
9 

-8 
8 
6 

-  8 

SATELLITE    IV. 

Due. 
1877. 

ttlOR  CONJUNCTION. 

AT  TIKE  or 

Due, 
1877. 

AT  SEOCBNTRIC  BUPE- 

*15^.^' 

P«lor 
fori'. 

. 

D.. 

BMP. 

T?. 

Pkiot 
lor,-'. 

p- 

Dl. 

=-■11 

101 
101 

Sopt.14 
an 

1.132 

1.078 
1.035 

-0,576 

0.538 
0.500 

+§  lf,2 

2  i7,a 

1  58.3 

89 

-*J() 
19 
17 

19 
17 

Oct.  17 

Nov.  3 
30 

0.934 
0.899 
O-BTJ 

—0,433 

0.405 

-0.379 

-f-5    i.2 
-1  18.9 
-2  51  .B 

56 

.1! 

4^ 

71 
+66 

-ii 
14 
-13 

4'y2       SATURN'S  RING,  &c.,  1877. 


THE  APPARENT  ELEMENTS  OP  SATURN'S  RING. 


Washington 
Mean  Noon. 


Jan.         0 

20 

Feb.        9 

March     1 

21 


April 

May 
June 


July 
Aug. 

Sept. 
Oct. 


Nov. 
Dec. 


10 
30 
20 
9 
29 

19 
8 

28 
17 

7 

27 
16 
6 
26 
31 


a 

b 

Outer 

Outer 

Mivior 

Minor 

Axis. 

Axis. 

n 

// 

36.52 

5.06 

35.72 

4.38 

35.23 

3.67 

35.08 

2.96 

35.25 

2.29 

35.76 

1.68 

36.56 

1.15 

37.64 

0.75 

38.91 

0.50 

40.28 

0.44 

41.59 

0.61 

42.66 

0i)8 

43J29 

1.49 

43.35 

2.06 

42.82 

2.52 

41.80 

2.77 

40.50 

2.77 

39.13 

2.53 

37.85 

2.09 

37.55 

1.96 

p 

Inclination  of 

Northern 

Semi-minor 

Axis  to  Circle 

of  Declination 

from  North 

to  East. 


+1 

5 
5 
5 

5 
5 
5 
4 
4 

4 
5 
5 
5 
5 

5 
5 
5 
5 

+5 


8.4 

0.4 

50.9 

40.4 

29.6 

19.1 

9.7 

2.2 

57.1 

55.0 

56i2 

0.4 

6.8 

14.0 

20.6 

25.1 

26.8 
25.3 
20.7 
19.0 


I 

The  Elevation 

of  the  Earth 

above  the 

Plane  of  the 

Ring. 


-h8 
-h7 
-h6 
H-4 

-h3 


3.0 

5.7 

0.4 

51.8 

43.9 


-h2  41.8 
-hi  48.7 
-hi  8.3 
-hO  44.0 
-hO  37.8 

-hO  50.1 
-hi  19.0 
-hi  59.6 
-h2  43.8 
-h3  22.8 


-h3 
-h3 
-h3 
-h3 
-h3 


48.5 
55.7 
42.7 
10.5 
0.0 


I' 

The  Elevation 

of  the  Snn 

above  the 

Plane  of  the 

Ring. 


+5 

5 
5 
5 

4 

4 
4 
3 
3 
3 

2 
2 
2 
2 
1 


52.7 
35.6 
18.4 
1.1 
43.8 

26.5 
9.1 
51.7 
34.2 
16.7 

59.2 
41.6 
24.0 
5.3 
48.6 


1  30.8 
1  13.1 
0  55.3 
0  37.5 
+0  33.0 


u  uf 

Earth's  Longitude  from  Saturn 

counted  on  Plane  of  Ring 

from  the  Ring's  Aa- 

oending  Node  on 


Equator. 


328  34.3 
326  48.0 
324  47.1 
322  38.1 
320  29.1 

319  28.0 
376  41.9 
315  18.2 
314  22.7 
314  0.0 


314 
314 
316 


12-3 

57.6 

6.ti 


317  27.0 

318  41.2 

319  33.6 
319  54.0 
319  37.2 
318  44.8 
318  26.6 


Ediptio, 


285  41.6 
283  55.4 
281  54.6 
279  45.7 
277  36.8 

275  35^ 
273  49.8 

272  2&2 
271  30.8 
271  8.2 

271  20.6 

272  ao 

273  15.3 

274  35.6 

275  49.9 

27Ci  42.4 
277  2.9 

276  46J2 
275  53.9 
275  35.7 


Factors  which  are  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of 


The  inner  ellipse  of  the  outer  Ring  =0.8801 
The  outer  ollipse  of  the  inner  Ring  =0.8599 
The  inner  ellipse  of  the  inner  Ring  =0.6650 
The  inner  ellipse  of  Bond's  dusky  Ring=0.5486 


log  Factor=9.9445 
=9.0344 
=9.8228 
=9.7392 


KOTB.    The  sign  of  { indicates  whether  the  visible  surface  of  t)ie  Ring  is  northern  or  southern. 


THE  APPARENT  DISCS  OF  VENUS  AND  MARS. 


The  Tened  Sinei  of  their  IllQminated  Portions,  divided  by  their  Apparent  Diameters. 


ISTJf. 


January 

March 

April 

May 

June 


1 

31 

2 

1 

1 

31 

30 


Venus. 


Mars. 


.861 
.918 
.960 
.987 
.999 
.988 
.942 


.938 
.919 
.895 
.876 
.862 
.859 
.883 


1877. 


July  30 

August  29 
September  28 
October  28 
November  27 
December  27 


Yenus. 


.863 
.758 
.635 
.500 
.355 
.201 


.937 

.972 
i)13 
.880 
.874 


PHENOMENA,  18T7. 
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d 

Jan.  2 

h  m 

3  3 

8  21  36 

9 

3  50 

10  10  41 

11 

2  7 

11 

6  51 

11 

14  - 

13 

2  56 

15 

9  7 

17 

6  - 

17 

8  54 

17  10  53 

21 

16  7 

22 

2  12 

26 

5  41 

28 

0  23 

29  12  27 

31 

5  38 

Feb.  6  21  16 

7 

4  - 

7  10  53 

7  18  25 

10 

8  33 

10  13  0 

10  15  16 

13  21  26 

18 

9  7 

20 

6  25 

20  12  7 

21 

8  28 

25  21  51 

27 

^  ^ 

28 

9  45 

28  22  20 

Mar.  2  16  30 

7 

7  55 

7 

9  14 

7  16  6 

12  15  38 

13 

5  6 

13  10  57 

14 

»  — 

15  16  44 

17  15  57 

18  17  20 

19  19  4 

22 

4  54 

23 

2  24 

25 

5  33 

25 

9  5 

29 

0  19 

<j  §c ^  —  8 si 

6  9  21  .....    9  -H  0  34 

6  i<£ ^4-538 

§  gi-eatest  elong.  E.  18  57 
6  2t<[. :j;-h5  29 

6  9  € 9M-554 

tp  stationaiy. 

5  in  a 

(5SC 54-3  13 

^  stationary. 

6  h€ lz—120 

5  in  Perihelion. 

D  ^O 

<JW€ t|?-.620 

6  SOlnf. 

S  greatest  Hel.  Lat  N. 

<$  S<r 5-054 

9'^tS 
6  i€ ^4-528 

5  otationary. 

<$  5  ? a  4-  2  52 

621<L J/4-528 

<J5C 54-538 

f  SO 

6  9  € -9  4-3    0 

6h€ h— 142 

6  ^<L tp— 6  39 

5  greatest  elong.W.  26  41 
Sin  8 
5  in  8 

<i  SC S-1    1 

C  eclipsed,  invis.  at  Wash. 

6  hO 

(5  ^J/ ^-032 

5  in  Aphelion. 

9  in  Aphelion. 

6  2l€ :j;4-523 

6  S€ (?  4-436 

<ss<r S--135 

(5  9  <r    .....    9—  1  24 

<5  he h  — 2    4 

O  eclipsed,  invis.  at  Wash. 
6  9  h 94-0  20 

i  ^<r tp—  6  26 

6  ^  h    '- g--037 

O  enters  ^,  spring  com. 

n2iO 

E  greatest  Hel.  Lat.  S. 
(£ S—  1    5 

<J»9 5-0  41 

9  greatest  Hel.  Lat.  S. 


d   h  m 

April  3  21  44 

5  12  31 

5  19  56 

10 

1  8 

11 

2  11 

12  16  2 

13  21  4 

14 

0  13 

14 

13  10 

15  16  9 

19 

8  - 

21 

11  29 

24 

9  30 

24  10  14 

25  23  39 

27 

3  - 

27 

6  4 

May  1 

6  36 

223  43 

4 

9  50 

6 

8  7 

7  J5  1 

10  13  45 

11 

10  17 

12  18  4 

13  18  57 

14 

1  - 

18  17  18 

19  11  23 

23 

5  33 

24 

9  6 

26 

2  36 

28  11  4 

99  15  46 

June  2 

5  36 

4 

3  12 

7  11  - 

7  21  19 

9  16  5 

10 

3  35 

11 

14  35 

15 

1  3 

19 

1  40 

19 

5  27 

20 

5  52 

20  15  10 

24  12  5 

27 

1  1 

30 

14  - 

30  18  59 

6  2t€ :j?4-5  10 

6  i<£ ^4-3    1 

<S  5  O  Sup. 

6  h<£ h— 2  31 

Sina 

6  9  <L 9  — 458 

<J5C g  —  3  57 

6W  € W—  6  23 

i  r$  ^    .....   ^4-232 
^  in  Perihelion. 

f  stationary. 
C §  —  0  59 

g  greatest  Hel.  Lat  N. 

f  stationary. 
9 ^  —  0  47 

631C J? 4-4  59 

g  greatest  elong.  E.  21    5 

6  i€ ^4-039 

(5  9©  Sup. 

6h€ h-3    3 

n  50 

(5\P<r ^—626 

6  9  C 9  —  532 

(5gC g  — 339 

^  stationary. 

(5  5<r 5—044 

SinQ 

<$  «  9 S-1    3 

9ina 

i  S  O  Inf. 

6  21<L    ....  .  2f4-4  51 

g  in  Aphelion. 
6  SC ^—222 

6  h€ h  — 337 

g  stationary. 

5  ^  <£ q;— 6  37 

(5  5  <r 5  —  923 

n  hO 

6  9<L ?  —  3  47 

«j5<r 5  —  025 

5  greatest  Hel.  Lat.  S. 

g2lO 

5  gieatest elong.W. 22  35 

0  enters  2Z,  summer  com. 

62l€ J/4-453 

9  in  Perihelion, 
h  stationary. 
6  S€ <?— 5  33 
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d      h     m 

July     1  12  17 

3  9- 

5  7  53 

8  1  27 

9  8    8 

n  11  8 

12  11  41 
12  15  25 

18  21    0 

19  12  13 

21  12  30 

22  22  55 
24    4  34 

27  5    3 

28  1  36 

28  17  43 

28  18  20 

30*0    3 

Aug.    1  12  52 

1  16  36 
5  14    - 

8  -    - 

9  0  39 

9  20    - 

•    9  22  29 

10    9  43 

15  10  39 

17    6  16 
17  15  49 

19  21    - 
21    0  32 

23  -    - 

24  20  20 

24  20  37 

25  15    3 

25  16    7 

28  22  53 

30  23  50 

Sept    5    6  32 

5  14  20 

7  -    - 

8  14  35 

8  21    9 

9  8  14 

12  22    0 

13  10    - 

14  0  13 

15  0  56 
17    2  35 

20  11  46 
20  22  14 


6h€ h— I    4 

0  in  Apogee. 

6^  € t;;  —  6  51 

5  in  8 
(J  5  C S-4    5 

6  9  <L ?  .-  0  42 

6  ^€ 0—  0    9 

^  ill  Perihelion. 

9  greatest  Hel.  Lat  N. 
<J  S  O  Sup. 

621C :j?4-5  0 

b  greatest  Hel.  Lat.  N. 
<J  §  9 §—  0  54 

6ih ^—343 

^  greatest  Hel.  Lat  S. 


6  h<L 

6  S€ 


4  17 

8    7 


§— 0  52 
tp—  7    2 


6^C 

Btationaiy. 

eclipsed,  invis.  at  Wash. 
<5  SC $+  0    3 


^  Btationaiy. 
6  li€ 

6  9<i 

Sin?5 


9 


1  27 
349 


6  S© 

62tc 

jI  Btationary. 

^  in  Perihelion. 


21+5    2 


<C  eclip'd,partly  Ti8.at  Wash. 

6h<L h-iU 

6  i<L ^— 846 

§  in  Aphelion. 


ih ^—438 

tpC V—  7    6 

b  greatest  elong.E.  27  10 


6 

6 


6  &€ §-4-  0  14 

O  eclipsed,  invis.  at  Wash. 
<Jg<C S  — 0    9 


?<C 

9in?S 

^  Stationary. 

M<L 


4  37 


21+  4  55 


9  greatest  Hel.  Lat  S. 
6  i<L ^—648 

<j  h«: h  — 4  2 


d       b     m 

Sept  22  5  40 

25  336 

26  6    9 
Oct     3  2  42 

4  0  44 

5  2- 
5  4  52 
5  11    - 

8  14  41 

9  5  58 

n  13  56 
11  19  15 
17    0  48 

17  16  33 

18  1  44 

18  22  11 
22  8  30 
24  0  2 
28  17  50 

30  12  10 
Nov.  3  11  56 

4  9  33 
8  5  27 

8  7  40 

8  21  15 

9  11  37 
11  9  54 

13  0  7 

14  8  15 

14  16  52 

15  23  - 

18  15  3 

20  20  35 

21  14  18 
26  18  48 

Dec.  4  1- 

5  4  49 

5  5  4 

6  3  26 

8  6  19 

10  18  30 

11  17  53 

12  0  12 

13  5  18 

14  10  39 

15  23  20 
20  23  42 

22  12  17 

24  0  33 
24  18  6 
30  19  - 
30  23  58 


O         I 

0  enters  £2b,  autumn  com. 
6^  <L    '     ...   W  — 7    2 
6  §  O  Inf. 
6  &€ $+027 

^  stationary. 

<$  5 <r 5-h3  1 

^  stationary. 
§  ill  Perihelion. 
6  9  € 9  +  3  47 

62t€ :j?+435 

$  jp-eatest  elong.W.  18    6 

9  m  Aphelion. 

6  ^<L ^-428 

6h<L li— 354 

S  greatest  HeL  Lat  N. 
61f€ V— 6  57 

<J(5C S+0  47 

6ih i-hO  11 

<55<r 5  +  5  51 

6  9  <L 9+  1  30 

63l€ :?;+4  7 

9  greatest  HeL  Lat  S. 

6  921 9-242 

5  in  8 

<J  g  0  Sup. 

6hC h— 4   0 

6  $<L ^—334 

12  stationary. 

6^€ V— 6  57 

n  S0 

b  in  Aphelion. 

<$  S<r S+  1   8 

^  stationary. 

D  1Z0 

<JgC S  +  2  12 

621C :j^+337 

6  9  (L 9  —  0  42 

9  greatest  elong.  E.  47  19 

6h(L 12-4  15 

5  greatest  He].  Lat  S. 

6  i€ ^—346 

61i2l S-glJ 

6^C W— 7    5 

0  enters  \J,  winter  com. 

<?ina 

6  &<L 5-H  1  25 

S  greatest  elong.  R.  19  47 
ID  Perigee. 
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POSITIONS  OF  THE  PRINCIPAL  OBSERVATORIES. 
{North  Latitudes  and  West  Longitudes  are  considered  as  positive.) 


Place. 


•Abo,     .     . 
Albany,     . 
Allegheny, 
Altona, 
Ann  Arbor, 

Armagh,  . 
Athens, 
Berlin, 
Bilk,     .     . 
•Bonn,   .     . 

Breslau,    . 
Brussels,   . 
Cambridge,  (Eng.,) 
Cambridge,  (Mass.,) 
Gape  of  Good  Hope, 


Chicago,    . 
Cincinnati, 
Christiania, 
Clinton,     . 
Copenhagen, 

•Cracow,    . 
•Dorpat, 

Dublin, 

Durham,   . 

Edinburgh, 

*  Florence,  . 
•Geneva,    . 

Georgetown, 
•Gottingen, 

Gotha,  .     . 

Greenwich, 
Hamburg, 
•Helsingfors 
Hudson,    . 
Kasan, 

Kdnigsberg, 
•  Kremsmiinster, 
Leipsic,     . 

Leyden,    . 

I 

'  Liverpool, 

Madras,     . 

Madrid, 
•Mannheim, 


Latltnde. 


// 


--60  26  56.8 

--42  39  49.5 

--40  27  36.0 

--53  32  45.3 

--42  16  48.0 


■54  21  12.7 
-37  58  20.0 
-52  30  16.7 
-51  12  25.0 
-50  43  45.0 


--51 
--50 
--52 
--42 
—33 


6 
51 
12 
22 
56 


56.5 
10.7 
51.8 
48.1 
3.2 


--41  50  1.0 
--39  6  26.5 
--59  54  43.7 
--43  3  16.5 
--55  41  13.6 

--50  3  50.0 
--58  22  47.0 
--53  23  13.0 
--54  46  6.4 
--55  57  23.2 

--43  46  40.8 
--46  11  58.8 
--38  54  26.2 
--51  31  47.8 
--50  56  37.5 


■51 
53 
-60 
41 
55 


28  38.2 
33  7.0 
9  42.6 
14  42.6 
47  24.2 


-54  42  50.6 

-48  3  23.7 

-51  20    6.3 

52  9  20.3 

-53  24  47.7 

■13  4     9.2 

-40  24  29.7 

-49  29  12.9 


liongitnde 

firom  WAflhioi^n 

in  Time. 


IB 


—  6  37  20.32 

—  0  13  12.87 
-I-  0  11  50.66 

—  5  47  58.54 
H-  0  26  42.67 

—  4  41  36.92 

—  6  43    7.58 

—  6     1  47.77 

—  5  35  17.77 

—  5  36  36.02 

—  6  16  22.19 

—  5  25  41.29 

—  58  35.08 

—  0  23  41.54 

—  6  22  8.09 


0  42  14.26 
0  29  46.94 
5  51  6.69 
0     6  35.08 

5  58  31.05 

6  28  2.80 
6  55     6.02 

4  42  50.39 

5  1  52.64 
4  55  29.34 


—  5  53  15.12 

—  5  32  49.24 
H-  0    0    6.20 

—  5  47  58.49 

—  5  51     3.39 

—  58  12.39 

—  5  48    5.95 

—  6  48     1.32 
-I-  0  17  32.06 

—  8  24  41.14 

—  6  30  11.87 

—  64  45.03 

—  5  57  46.87 

—  5  26    8.57 

—  4  56  12.34 
—10  29     9.67 

—  4  53  27.00 

—  5  42     3.06 


Longitude 

from  Washington 

in  Dayfl. 


—.2759296 
—.0091767 
-I-.0082252 
—.2416498 
H-.0 185494 

—.1955662 
—.2799488 
—.2512473 
—.2328445 
—.2337502 

—.2613679 
—.2261723 
—.2142949 
—.0164530 
—.2653711 


.0293317 
.0206822 
.2438274 
.0045727 
.2489703 

.2694768 
.2882641 
.1964165 
.2096370 
.2052007 


—.2453139 
—.2311344 
-I-.0000718 
—.2416492 
—.2437892 

—.2140323 
—.2417355 
—.2833486 
4-.0121766 
—.3504761 

—.2709707 
—.2532990 
—.2484592 
—.2264881 

—.2056984 
—.4369175 
—.2037847 
—.2375354 


Longitude 

from  Waaliington 

in  Arc 


260  39  55.2 

356  41  47.0 

2  57  39.9 

273  0  21.9 

6  40  40.0 

289  35  46.2 
259  13  6.3 

269  33  3.4 
276  10  33.4 

275  50  59.7 

265  54  27.1 
278  34  40.7 
282  51  13.8 
354  4  36.9 
264  27  58.7 

10  33  33.9 

7  26  44.1 

272  13  19.6 
358  21  13.8 

270  22  14.3 

262  59  18.0 

256  13  29.7 
289  17  24.1 

284  31  50.4 
286  7  39.9 

271  41  13.2 

276  47  41.4 
0  1  33.0 

273  0  22.7 

272  14  9.2 

282  56  54.2 
272  58  30.8 

257  59  40.2 
4  23  0.9 

233  49  42.9 

262  27  0.2 
268  48  44.6 
270  33  17.0 
278  27  51.5 

285  56  54.9 
202  42  35.0 

286  38  15.0 

274  29  14.1 
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Place. 


Markree,  . 
•Marseilles, 
•Milan,  .  . 
•Modena,    . 

Moscow,    . 

•Munich,  " . 
•Naples, 

New  York, 

Nicolajew, 
•Olmatz,     . 

Oxford, 
•Padua, 
•Palermo,  . 

Paramatta, 
•Paris,    .     . 

Philadelphia, 
•Prague, 

Pulkowa,  . 

Rome,  .  . 
•San  Fernando, 

Santiago,  .     . 

Senf^enberg,  . 
•Speyer,  .  . 
•Stockholm,     . 

St.  Petersburg, 


•Upsala, 
•Utrecht,     . 
•Vienna, 
Washington, 
•Wilna,.     . 


Latitude. 


o 

--54 

4-43 
--45  28 


// 


10  31.8 

17  49.0 

0.7 

--44  38  52.8 
--55  45  19.8 

--48  8  45.0 
--40  51  46.6 
--40  43  48.5 
--46  58  20.6 
"49  35  43.0 

--51  45  35.5 
--45  24  2.5 
--38  6  44.0 
—33  48  49.8 
+48  50  11.0 


+39 
--50 
--59 
--41 
--36 


57 
5 
46 
53 
27 


7.5 
18.5 
18.1 
53.7 
45.0 


—33  26  42.0 
--50  5  10.1 
--49  18  55.4 
--59  20  33.8 
--59  56  29.7 

--59  51  31.5 
--50  5  10.5 
--48  12  35.5 
--38  53  38.8 
--54  50  59.1 


liongitnde 

from  Washington 

in  Time. 


h      m       8 

4  34  24.00 

5  29  40.55 
5  44  58.20 
5  51  55.53 
7  38  29.29 

5  54  38.00 

6  5  10.95 
0  12  15.47 

7  16  6.53 
6  17  15.43 

5  3  9.79 

5  55  41.17 

6  1  37.00 
15  12  18.64 

5  17  33.02 

0  7  33.64 

6  5  53.52 

7  9  31.06 

5  58  8.53 

4  43  22.42 

0  25  30.00 

6  14  3.00 

5  41  58.00 

6  20  26.35 

7  9  25.87 

6  18  42.70 

5  28  43.67 

6  13  44.09 
0  0  0.00 
6  49  23.33 


liongttnde 

from  Wadiington 

in  DayB. 


—.1905556 
—.2289415 
—.2395625 
—.2443927 
—.3183946 

—.2462731 
—.2535990 
—.0085124 
—.3028534 
—.2619841 

—.2105300 
—.2470043 
—.2511227 
—.6335491 
—.2205211 

—.0052505 
—.2540917 
—.2982757 
—.2487098 
—.1967873 

—.0177083 
—.2597570 
—.2374769 
—.2641939 
—.2982161 

—.2629942 
—.2282832 
—.2595381 
.0000000 
—.2842978 


Longitude 

from  Waahlngton 

In  Arc. 


// 


291  24  0.0 
277  34  51-8 

273  45  27.0 
272  1  7.1 
245  22  40.7 

271  20  30.0 

268  42  15.8 
356  56  0.8 
250  58  22.1 

265  41  8.6 

284  12  33.2 
271  4  42.5 

269  35  45.0 
131  55  20.4 
280  36  44.7 

358  6  35.4 
268  31  37.2 
252  37  14.1 

270  27  52.1 
289     9  23.7 

353  37  30.0 

266  29  15.0 

274  30  30.0 
264  53  24.7 
252  38  32.0 


265  19 
277  49 

266  33 
0    0 

257  39 


19.5 
5.0 

58.7 
0.0 

10.1 


The  authorities  for  these  positions  are  given  in  the  volumes  for  1871  and  1872. 

More  recent  telegraphic  determinations,  made  by  the  United  States  Coast  Survey  ^  give 
the  lt>ngitude  of  Cambridge,  Mass.,  -0^23"»41Ml,that  of  Greenwich,  — 5»»  8"»  12M2, 
and  that  of  Paris,  -5^  17°^  33^22. 

The  correction  therefore  to  be  applied  to  the  longitudes  of  Ann  Arbor,  Cambridge, 
(Mass.),Chicago,  and  Clinton,  in  the  preceding  table,  is  +0».43= +0^.0000050= + 6''.45 ; 
to  the  longitudes  of  places  marked  with  an  •,  —0».20=— 0^.0000023=— 3''.00;  and  to 
the  longitudes  of  other  places  not  in  the  United  States, +0».27=+ 0*^.0000031 =+4.''05. 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  TABLES  IN 

THIS  EPHEMERIS. 


THE  NAUTICAL  PART. 

This  Part  of  the  American  Efhemebis  and  Nautical  Almanac  is  designed  for  the 
special  use  of  Navigators  and  adapted  to  the  Meridian  of  Greenwich.  It  contains  the 
Ephemeris  of  the  sun  and  moon ;  the  distances  of  the  moon  from  the  centres  of  the  sun 
and  the  four  most  conspicuous  planets,  and  from  certain  Fixed  Stars  j  the  Ephemeris  of 
the  planets  Venus,  Mars,  Jupiter,  and  Saturn ;  and  the  Mean  Places  of  198  principal  Fixed 
Stars  for  the  beginning  of  the  year  1877. 

7%me. — Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time. — Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or  as  it  is 
nsed  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  the  Sidereal  THme,     Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over 
any  meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24 
hours.  The  sidereal  hours  are  counted  from  0  to  24,  commcncmg  with  the  instant  of  the 
passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  fixed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time,  and  is  combined  with 
the  daily  motion  of  the  heavens ;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
sidereal  time  in  common  use  might  therefore  be  called  Apparent  Sidereal  Time;  and. 
Mean  Sidereal  Time  would  be  that  reckoned  from  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2".3  in  a  period  of  nineteen  years,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time, — Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian;  and 
the  hour  angle  of  the  sun  is  called  Solar  Timje,  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun^s  motion  in  right  ascension  arises  from  two  different, 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that 
the  sun^s  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion, 
a  fictitious  sun,  ccdled  a  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform 
velocity. 
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Mean  Time^  which  is  perfectly  equahle  in  its  increase,  is  measured  hy  the  motions  of  this 
Mean  Sun;  the  latter  at  cei'tain  periods  agrees  with  the  real  sun,  then  again  is  in  advance 
of  it,  and  at  other  times  is  behind  it.  The  clocks  in  ordinary  use,  and  chronometers  used 
by  Navigators,  are  regulated  to  meofi  time. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  apparent  and  mean  time  is  called  the  Equation  of  Time,  By 
means  of  it  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I.  of  the  Calendar.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 

Day, — The  civil  day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  0  to  12 "from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
0  to  12  from  noon  to  midnight  Thus  the  day  is  divided  into  two  periods  of  12  hours 
each;  the  first  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M. 

The  astronomical  day  commences  at  noon  of  the  civil  day  of  the  same  date.  It  also 
comprises  twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  The  astronomical,  as  well  as  the  civil,  time  may  be 
either  apparent  or  m^an^  according  as  it  is  reckoned  from  apparent  noon,  or  from  mean 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last 
part  of  the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2^  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2^  P.  M., 
civil  time,  is  also  January  9th,  2^,  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  the  civil  time  into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  date,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astro- 
nomical time  is  had  without  further  change. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  it  is  west,  added  to  the 
local  time,  or,  when  it  is  east,  stibtracted  fi*om  the  local  time,  the  result  is  the  con-esponding 
Greenwich  time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Greentvich  astro- 
nomical  time,  which  ordinarily  is  required  for  the  use  of  this  Part  of  the  Ephemeris. 

The  Calendar. — The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are 
assigned  eighteen  pages,  of  which  the  contents  are  as  follows : 

Page  I.  contains  the  Apparent  Bight  Ascension  and  Declination  oi  the  Sun  and  the 
Equation  qf  Time  for  each  Greenwich  apparent  noon.  Adjoining  columns  contain  the 
differences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  houis 
and  parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  sub- 
tracting it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing, 
we  obta.in  the  value  of  the  quantity  for  a  given  G-reenimch  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  great 
accuracy  is  required,  should  be  first  interpolated  for  hd(f  the  hours  and  parts  of  an  hour  of 
the  Greenwich  apparent  time. 

This  piige  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  0.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant 
the  Greenwich  apparent  time,  or  time  c{fter  Greenwich  apparent  noonj  if  east,  it  is  time 
before  Greenwich  apparent  noon.  The  longitude  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  any  place. 
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The  Right  Ascension  of  the  sun  thus  reduced  is  the  Sidereal  Time  of  Local  Apparent 
Noon,  The  difference  between  it  and  the  olook  time  of  the  meridian  passage  of  the  sun 
is  the  error  of  the  clock  on  Sidereal  time. 

The  Declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
needed  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  this  page,  let  the  sun^s  declination  be  required  at  noon  of 
January  3d,  1877,  in  longitude  146°  4'  W.,  or  +  9^  44°»  16».     We  first  find 

For  January  3d,  at  Greenwich  apparent  noon,  Q's  declination  =  22  47  33.0  S. 

// 
The  diff.  for  1  hour,  +15'M8,  multiphed  by  9,  is    136.62 

The  proportional  part  for  30™  =   1*>,  7.59 

u  u  M       12na=    i-h,  3.04 

"  "  "        2»  =  ^,  .       .51 

"  ««  «      15«  =  ^of  2«,  .06 


The  sum  to  be  subtracted,  147.82  or        2  27.8  N. 


The  sun's  declination  required,  22  45    5.2  8. 

The  longitude  9»»  44«  16»=9h  44".27  =  9^.738;  and  16'M8  x  9.738  =  147".82  =  2' 27".82;  which 
18  also  the  reduction  obtained  in  another  way. 

If  the  longitude  is  146**  4'  E.,  the  reduction,  2'  27^^.8,  should  be  added,  and  the  resulting 
declination  becomes  22°  5(y  (y^8  S. 

If  greater  precision  is  required,  the  hourly  difference  may  be  first  interpolated  for  4^  52™ 
(or  half  the  longitude)  after  noon  for  the  west  longitude,  or  for  4^  52™  before  noon  for  the 
east  longitude.  This  will  give,  in  the  first  case,  the  hourly  difference  15''.41,  and  the 
resulting  declination  22°  45^  3^^.0  S. ;  and,  in  the  second  case,  the  hourly  difference 
14''.95,  and  the  declination  22°  49^  SS^'.e  S. 

At  sea,  however,  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  reduction  may  be  found  by  Table  V.  of  Bowditch's  American  Practical 
Navigator. 

The  Equation  of  THme^  as  has  been  before  explained,  is  the  number  of  minutes  and 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an 
observation  of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  in  the  months  of  April  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points 
out  the  date  at  which  the  change  takes  place.  As  given  on  page  I.,  the  equation  of  time  is 
the  mean  time  of  apparent  noon,  or  the  hour  angle  of  the  mean  sun  at  that  instant. 

On  page  I.  are  also  given  the  Sun'^s  Semidiaineter^  which  is  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some  other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  the  Sidereal  Time  of  the 
Semidiameter  passing  the  Meridian^  which  is  employed  in  obtaining  the  passage  of  the 
sun's  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has 
been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of 
the  firstj  or  western,  limb,  to  be  subtracted  from  the  time  of  transit  of  the  second^  or 
eastern,  limb. 

Page  II.  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 
Declination  of  the  Sun^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 
them  to  any  given  Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated 
for  half  the  Greenwich  time,  when  great  precision  is  required. 
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The  Right  Ascension  and  Declination  on  pages  I.  and  II.  are  affected  by  Aberration^ 
and  therefore  denote  the  apparent  position  of  the  triLe  sun.  Page  II.  is  more  conyeniently 
used  when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
TJiean  time.  The  quantities  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for 
the  longitude,  as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  local  time  from  observations  of  the  sun, 
and  the  latitude  from  other  than  meridian  observations.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

As  given  on  page  II.,  the  equation  is  the  apparent  time  of  mean  noon;  and  in  general 
it  is  the  hour  angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  Sidereal  Time  of  Mean  Noon  is  also  the  Right  Ascension  of  the  Mean  Sun.  It 
may  be  reduced  for  the  longitude,  or  to  any  Grefenwich  mean  time,  by  using  the  hourly 
difference,  9*.8565 ;  or  by  Table  III.  in  the  "appendix  of  the  American  Ephemeris  for 
reducing  intervals  of  mean  solar  to  sidereal  time.  Table  LI.  of  Bowditch's  NoDigator 
may  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  solar  time  to  sidereal  time.  If  we  add  the  right  ascen- 
sion of  the  true  sun  to  the  apparent  time,  or  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given 
sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the 
corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval  in  Table  II.  of  the 
American  Ephemeris^  or  Table  LII.  of  Bowditch's  NavigcUor^  will  give  the  mean  time 
required.  This  reduction  may  also  be  found  by  multiplying  9".6296  by  the  hours  and  parts 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. : 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1877,  Aug.  3, 
ffi  12"*  13*  A.  M.  mean  time  at  a  place  whose  longitude  is  118*"  W  E. 

h     m     I 

The  local  astronomical  mean  time  is  Aug.  2,  18  12  13 

The  longitude  in  time,  —    7  52  56 

The  Greenwich  mean  time,  Aug.  2,  10  19  17 

or  Aug.  2,  10.3214 

Sun*s  R.  A.  Equation  of  time. 

Aug.  2,  Jfoon,  B  50  42*66  Aug.  2,  JVboA,  5  58*47  Subtraaive. 

li.D.    9-.678  X  10.3214    +    139.89  H.D.—0«.178X  10.3214     —     1.84 


8  52  22.55  5  56.63 

If  greater  precision  is  required,  the  hourly  differences  interpolated  to  5^.2,  or  9*.673  for  the  right 

ascension,  and  O'.ISS  for  the  equation  of  time,  should  be  used. 

The  equation  of  time  in  this  example  is  subtractive  from  mean  time.    Its  reduction  could  ha^e  been 

found  by  Table  VI.  A.  of  Bowditch's  Navigator  to  seconds  only. 

2.  If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have 

Aug.  2,  JVoon,  the  R.  A.  of  the  mean  sun  is 
Add  the  H.  D.  9«.8565  x  10.3214,  or 
Add  the  local  astronomical  mean  time 

The  required  sidereal  time  is,  (rejecting  24^,)  2  58  38.92 

The  reduction  1™  41>.73  could  have  been  found  in  Table  III.  corresponding  to  the  Greenwich  mean 
time,  10^  10>»  17>.    By  Table  LI.  of  Bowditch*s  Jfatng4Uor,  the  reduction  is  1™  41>.7. 


h    m      ■ 

8  44  44.19 

+ 

1  41.73 

18  12  13.00 
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3.  18T7,  Aug.  3,  A.  M.,  at  a  place  whose  longitnde  is  118^  14'  E.,  suppose  the  sidereal 
time  to  be  2**  58"  38*.92,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  Aug.  2;  the  longitude  in  time  —  7*»52»56»,or — 7^.882. 

b     m       ■ 
Aug.  2,  the  sidereal  time  of  Greenwich  mean  noon  is  8  44  44.19 

The  H.  D.  9-.8565  x  (—  7.882),  or  the  red.  for  7^  52^  56-  in  Table  III.        —    1  17.69 

The  sidereal  time  of  local  noon,  8  43  26.50 

The  given  sidereal  time  (-|-24*>,  if  necessary)  26  58  38.92 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  firom  noon    18  15  1 2.42 = 18>^i254 
—  9».8296  X  18.254,  or  the  red.  for  18^  IS™  12"  in  Table  II.,  —    2  59.42 

The  required  astronomical  mean  time,  Aug.  2,  18  12  13.00 

Page  m.  contams  the  Longitude  and  Latitude  of  the  Sun^  and  the  Logarithm  of  its 
Distance  from  the  Earthy  at  Greenwich  mean  noon  of  each  day.  The  longitude  is  given 
in  two  columns,  headed  X  and  X' ;  X  representing  the  sun^s  longitude  counted  from  the  true 
equinox  of  the  date ;  and  X'  the  same  coordinate  counted  from  the  mean  equinox  of  th^ 
beginning  of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain 
the  sun^s  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  ot 
the  radius  vector  are  likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes, 
not  affected  by  aberration.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III.  contains  the  Mean  Time  of  Sidereal  0^,  or  24^ — the  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the 
longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9*.8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II.  of  the  American  Ephemeris, 
for  reducijig  intervals  of  sidereal  time  to  mean  solar  time,  or  approximately,  from  Table 
Lll.  of  Bowdxtch's  Navigator, 

This  column  id  used  in  converting  sidereal  time  to  mean  time.  As  an- illustration,  let 
us  take  Example  d,  above. 

b    m      • 
Aug.  2,  the  mean  time  of  Greenwich  sidereal  0^  is  15  12  45.86 

The  H.  D.  -^9^.8296  X  (—  7.882),  or  the  red.  for  long..  Table  II.,     +    1  17.48 

The  mean  time  of  local  sid.  e^  15  14    3.34 

Add  the  given  sidereal  time,  2  58  38.92«b2h.977 

The  sum  is  18  12  42.26 

—  9«.8296  X  2.977,  or  the  red.  for  2»»  58"  39«  in  Table  II.,  —        29.26 

The  required  astronomical  mean  time,  Aug.  2,  18  12  13.00 

It  was  readily  seen,  in  advance,  that  the  sum  of  the  mean  time  of  sidereal  0^  and  the 
given  sidereal  time  would  be  less  than  24?^.  Were  it  more  than  24l\  the  mean  time  of 
sidereal  0^  should  be  taken  out  for  Aug.  1,  that  is  the  preceding  astronomical  day. 

Page  rV.  contains  the  Moon^s  Semidiameter  and  Equatorial  Horizontal  Parallax  for 
very  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  c^  the  horizontal 
parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
to  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun^s  declination  and  the  equa- 
tion of  time  in  the  preceding  examples.  The  sign  plus  or  minus  (-f-  or  — )  prefixed  to  the 
hourly  differences,  shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon^s  semidiameter  may  be  readily  found  by  multiplying  the 
reduction  of  the  horizontal  parcdlax  by  0.273.  It  may  also  be  obtained  from  Table  XI.  of 
Bowdxtch's  Navigator^or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1877,  Mar.  20,  9^  P.  M.  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Mar.  20  is 
4''.4 ;  then  as  121" :  9^=:  4''.4 : 3".  3 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increas- 
ing.   The  moon's  semidiameter  then,  for  Mar.  20,  9t>,  is  15'  45'M  +  3".3,  or  15'  48".4 
31 
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The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  difFerences  should  be  first  interpolated 
for  /wij^the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon^s  Meridian  Passage  at  Greenwich,  which  is  given  on  page 
IV.  to  minutes  and  tenths  of  minutes,  is  also  accompanied  with  a  column  of  differences  for 
one  hour  of  longitude,  by  means  of  which,  having  the  longitude  turned  into  time,  the  time 
of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may 
be  taken  itofm  Bowditch's  Table  XXVIII.  by  simple  inspection.  The  last  column  of 
this  page  contains  the  Age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  qew  mooo, 
to  tenths  of  days. 

Pages  y.  to  XII.,  inclusive,  contain  the  Moon^s  Bight  Ascension  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences 
for  one  minute^  which  are  also  given  at  each  hour.  The  right  ascension  and  declination 
of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude 
and  time.  The  Greenwich  mean  time,  which  is  required  for  taking  out  these  quantities, 
may  be  taken  directly  from  a  well-regulated  chronometer,  or  obtained  by  applying  the 
longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  Each  is  taken  out  for 
the  day  and  hour  of  the  Greenwich  mean  time;  the  diff.for  1"  multiplied  by  the  miniUes 
and  parts  of  a  minute  of  the  Greenwich  time;  and  the  product  added  to,  or  subtracted  from, 
the  quantity^  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1877,  Jan.  7, 
Iffx  iQja  2o<»,  astronomical  mean  time  at  Greenwich : 

Right  Ascension.  DecUnatian 

Jan.  7, 15i>  14  10    8.14  17  3l'  33J2  8. 

Diff.  2».0512  X  15.333  =  +  31.45  12".252  X  15.333  =    3    7.9  S. 


Jan.  7, 15»il5»aO«  14  10  39.59  \i  34  41.1  S. 

The  differences  interpolated  for  7>».67  =  0^^.13  are  for  the  right  ascension  2*.0515,  and  for  the  decli- 
nation 12".240,  which  may  be  used  for  greater  precision. 

Page  XII.  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII.  to  XVIII.,  inclusive,  contain  the  Lunar  DistanceSj  or  the  angular  distances 
of  the  centre  of  the  moon  from  the  centre  of  the  sun,  the  four  larger  planets,  and  certain 
fixed  stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given 
for  every  third  hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  arc  therefore 
astronomical.  All  the  distances  that  can  be  observed  on  the  same  day  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  E.,  is  affixed  to  the  name  of  the  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  on  the'  earth's  surface  having  measured  a  Ltmar  Distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  tmCj  or  geocentric,  distance.  With  this  distance 
and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  GreenvHeih 
mean  time  of  the  observation  can  be  found.  * 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris  between  every  two 
successive  distances  the  logarithm  qf  the  seconds  of  time  in  which  the  distance  changes  V% 
or,  as  it  is  usually  called,  the  proportional  logarithm  qf  the  difference.  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 
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For  computing  the  Greenwich  time  we  have  the  following  rule : 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearest  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L,ofDiff,  between  them : 

Find  the  difference  betweea  the  true  distance  and  the  distance  taken  from  the  Almanac; 
and  from  the  proportional  logarithm  of  this  difference  subtract  the  P.  L.  qf  Biff,  taken  from 
the  Almanac: 

The  result  is  the  proporticmal  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  distance  is  used;  to 
be  sid)tracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac  distances  to  the  P.  L,  qf  Diff,  of  the  Almanac;  the  sum  will  be  the  common 
logarithm  of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of 
Logarithms  qf  small  Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves 
the  operation  of  reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the  reversCi 

As  the  P,  L,  qfDiff.  in  the  Ephemeris  varies,  the  Greenwich  time,  found  by  the  methods 
just  described,  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  2d  differ- 
encej  take  the  difference  between  the  P,  L.  ofDiff-  used  and  the  one  which  follows  it  in  the 
Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I.  Appendix,  and  take  out  the  corresponding  seconds,  which  are  to  be  added  to 
the  approximate  Greenwich  time  if  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  to  be 
subtracted  if  they  are  increasing. 

Thus  the  Greentoich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  as  found  from  the  Lunar 
Distance.  The  agreement  or  disagreement  of  this  error  with  that  brought  up  from  the 
eiror  and  rate  of  a  previous  date,  may  show  whether  the  chronometer  has  Tun  well  or  ill. 
In  this  way  Lunar  Distances  can  be  used  as  a  check  upon  the  chronometer.  By  a  series  of 
carefully  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer  error  can 
be  tolerably  well  ascertained. 

If  the  observer  has  found  the  heal  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  Lunar  Distance  will  be  his  longitude. 

Ad  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  suppose  that  in  1877, 
Jan.  6,  about  2^^  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon's  centre  from 
Antare8i8  51oi7'43": 

o        /      /I 

Corrected  distance,  51  17  43 

Distance  in  the  Ephemeris,  Jan.  6,  21^  0»  0",  51    6  33  P.  L.        .2577 

Difference,  0  11  10  P.  L.      1.2073 

Time  from  3^  (before)  —  0  20  13  P.  L.        .9496 

Corr.  for  2d  Diff.,  Table  1,-2 

Greenwich  Mean  Time,  Jan.  6,        2  39  45 
By  a  Table  of  common  logarithms,  or  a  Table  of  logarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus  : 

From  Ephemeris,  P.  L.  0iJ577 

Diff.  of  distances,  O^  11'  10"  =  1670"  log     2.8261 

Red.  of  Greenwich  time,  —  0^  201°  13«  =  1213*  log     3.0838 

the  result  being  the  same  as  by  the  previous  method. 
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Pages  218  to  241,  inclusive,  contain  the  Ephetnerides  of  the  four  principal  planets,  Venus, 
Mars,  Jupiter,  and  Saturn.  The  Ephemeris  of  each  consists  of  its  apparent  right  ascension 
and  declination^  and  their  variations  in  one  kour^  for  each  Greenwich  mean  noon ;  the 
mean  time  of  meridian  pcussage ;  and,  at  the  bottom  of  the  page,  the  semidiameter  and 
horizontal  parallax. 

North  declinations  are  marked  -f-,  south  decimations  — .  4~  prefixed  to  the  hourly  change  of 
declination  of  the  sun,  moon,  or  a  planet,  indicates  that  north  declinations  are  increasing,  and  south 
declinations  are  decreasing  j  ^  indicates  that  north  declinations  are  decreasing,  south  declinations 
increasing. 

The  right^ascension  and  declination  are  needed  in  all  observations  of  the  planet  for  time, 
latitude,  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean  time 
is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of  passage 
across  any  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and  using  the 
hourly  difference  thus  obtained,  as  in  the  case  of  the  moon ;  or,  the  reduction  can  be  found 
by  the  proportion:  As  24^  (or  360**)  is  to  the  longitude,  so  is  the  daily  difference  to  the 
reduction  required. 

Pages  259  to  262  contain  the  Mean  Places^  with  their  annual  variations^  of  one  hundred 
and  ninety-eight  Fixed  Stars  for  the  beginning,  of  the  year  18T7.  North  declinations  are 
marked  +  ;  south  declinations  — . 

The  right  ascension  of  a  star  is  also  the  sidereal  time  of  its  meridian  passage.  From 
Diis  we  may  roughly  find  the  mean  time  of  meridian  passage  by  adding  the  mean  time  of 
sidereal  0^  on  page  III.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  II.,  (disregarding  seconds;)  but  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  generally  needed  when  it  has  been 
observed  for  time,  latitude,  or  azimuth.  Tlie  mean  places  are  sufficiently  accurate  for 
most  observations  at  sea;  1>ut  for  more  exact  observations,  the  apparent  places  should  be 
used. 
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THE  ASTRONOMICAL  PART. 

This  part  is  adapted  to  the  meridian  of  Washington ;  and  Washington  time,  astronomical 
or  sidereal^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
tobe  +  5*^8°»  12". 

Obliquity  of  the  Ecliptic^  ^c.^  page  248. — This  page  contains  for  every  ten  days  of  the 
year  the  Apparent  Obliquity ^^  which  is  required  for  the  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse  ;  the  EquiUion  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  mean  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date ;  the  Sun'*s 
Aberration^  which  is  to  be  applied  to  the  true  longitude  of  the  sun,  as  given  in  the  Ephe- 
meris,  to  obtain  its  apparent  longitude ;  the  Suk's  Horizontal  Parallax;  and  the  Mean  Lon- 
gitude  of  the  Moon's  Ascending  Node. 

At  the  bottom  of  the  page  are  given  the  Mean  Obliquity  for  the  beginning  of  the  year ; 
the  Annual  Precession  for  the  middle  of  the  year,  the  precession  in  a  sidereal  and  in  a 
solar  day,  and  the  daily  motion  of  the  moon's  node  in  longitude. 

Fixed  Stars. — Pages  24^257  contain  for  each  mean  midnight  the  logarithms  of  A^  B, 
C,  D,  also/,  G,  If,  i,  and  logarithms  of  g,  A,  and  t,  (following  Bessel's  notation,)  for  re- 
ducing the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  apparent 
places  on  any  day. 

The  formulae  by  which  they  are  prepared,  and  those  in  which  they  are  used,  are  given 
on  page  258.  The  coefficients  are  ^ose  of  Peters  and  Struve.  In  terms  of  right 
ascension  they  are  expressed  in  time. 

The  first  set  of  quantities  requires  for  the  star  the  logarithms  of  a,  by  c,  d^  af^  ^,  (/,  d'^ 
which  are  to  be  found  in  the  Star  Catalogues.  'The  other  set  requires  no  other  star  con- 
stants than  the  right  ascensions  and  declinations,  f  G,  and  H  are  given  in  time,  as  well  as 
arc,  to  facilitate  their  use  with  tables  of  sines,  &c.,  which  have  the  argument  in  time. 
Such  a  table  is  given  in  the  Appendix. 

Tables  IV.,  VI.  and  VII.,  in  the  Appendix,  facilitate  the  computation  of  terms  depending 
on2C  and<C— P. 

FoT  A  Star  near  the  pt^le,  it  is  best  to  compute  the  reductions  with  the  mean  right  ascension  and 
declination  at  the  date  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  «,  6,  c,  ^.,  reduced 
to  the  date),  and  add  such  of  the  following  terms  as  may  be  of  sufficient  magnitude  : 

In  Deelinatian. 


In  Right  Ascension. 
+0".000003   r*  sin  a  >  .       . 
— 0-.000149   T«co8«5"^^ 

— 0>.0e00650  r2  sin  2  a  ) 

+0«.0(M)0103  sin  2  ft  cos  2  a  >  tan«  6 
— 0-.0000107  cos  2  ft  sin  2  a) 

+0«.0000e20  sin  2  O  cos  2  a  >       ^  . 
— 0«.00006a2 cos 2  O  sin  2  a  5"®^  ^ 

+0«.0000513  sin  (© ^-  ft) co82a^ 
— 0».0000507  cos  (O  +  ft)  Bin  2a 
+0«.O000097  sin  (Q—  ft) cos 2a 
— 0*.e0000&3  cos  (0—  ft)ain  2a 


+  0".000975r«sinaa 
— '0".00O023  cos  2  ft 

—  0".000080  cos  2  ft  cos  2  a 

—  0".0000778in  2(1  ain  2o 
+  0".0OO040  cos  2  Q 

—  0".000467  cos  2  0  cos  2  a 

—  0".000465  sin  2  0  sin  2  a 


»tan  ^ 


>>tan  6  seo  d 


>>Bindtand 


—  0".00004cos(O  +  fl) 

—  0"  .00038  cos  (O  -f  ft)  COB  2  a 

—  0".00038  sin  (O+ft)  sin  2  a 
— O".OOO38cos(0— ft) 

—  0".00004  COS  (0— ft)  cos  2a 

—  0".00007sin  (0— ft)  sin  2a  J 

Pages  259-262  contain  the  mean  places  and  annual  variations  of  196  Fixed  Stars  for 
1877,  Jan.  0^— .469,  or  the  instant  when  the  sun's  mean  longitude  is  280°.  t  on  the 
preceding  pages  is  reckoned  from  the  same  epoch.  Stars  within  25°  €ff  either  pole  are 
designated  by  a  *. 

The  apparent  places  of  a,  ^,  and  x  Ursae  Minoris,  and  of  51  Cephei,  are  given  on  pages 
263-274  for  every  upper  transit  at  Washington.  They  include  the  terms  depending  on 
2  i£  and  C  —  /'%  as  well  as  other  small  terms  given  above  and  on  page  258,  so  far  as  they 
were  of  sufficicmt  importance. 
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The  apparent  places  of  the  remaining  194  stars  follow  on  pages  275-323,  in  the  order 
of  their  right  ascensions.  They  are  given  for  every  tenth  transit,  together  with  their 
motions  in  ten  days ;  and  include  all  terms  of  the  preceding  formulae  exceeding  O'.OOS  in 
right  ascension,  or  (K^03  in  declination,  except  those  which  depend  on  2  C  and  C  —  F'. 
The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth  of  a  day. 

Solar  Ephemeris, — Pages  324-329  contain  the  Apparent  Right  Ascension  and  Dedina^ 
tion  of  the  Bun  for  each  mean  and  apparent  noon  at  Washington ;  the  Hourly  Motion  at 
mean  noon ;  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  application  to 
apparent  time ;  the  Sun's  Semidiameter  and  the  Sidereal  Time  of  its  passing  the  Meridian  ; 
and  the  Sidereal  Time  of  Mean  Noon.  The  explanation  of  these  quantities  and  their  use 
has  already  been  given  on  pages  478-481. 

The  Sun's  Horizontal  Parallax  is  given  on  page  248. 

Moon  Culminations. — Pages  330-332  contain  the  mean  solar  time  of  the  Upper  TV'ansU 
of  the  Moon's  centre  at  Washington,  expressed,  to  hundredths  of  a  minute,  the  difference 
for  one  hour  of  longitude,  and  the  Sidereal-  Time  of  Semidiameter  passing  the  Meridian^ 
both  giv^n  for  the  instant  of  transit  at  Washington.  The  numbers  in  the  fifUi  column  indi- 
cate the  Stars  in  the  list  of  Moon  Culminating  StarSj  pages  333-336,  within  30™  of  the 
moon  in  right  ascension.  The  two  preceding  and  the  two  next  following  the  moon,  are 
proper  to  be  observed  with  the  moon  at  each  transit.  The  bright  Limb  of  the  Moon  is 
indicated  by  the  Roman  numerals  in  the  last  column. 

The  time  of  transit  at  any  plcu^e,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difierepce  interpolated  for  a  longitude  from  Washington  equal  to  half  that  of  the  given 
place.  With  this  time  reduced  to  Greenwich  time  the  moon's  right  ascension  can  be  taken 
from  the  Lunar  Ephemeris,  pages  V-Xll  of  each  month,  as  in  the  example  on  page  482. 
If  greater  precision  is  required,  or  the  place  is  more  than  six  hours  from  Washington,  we 
may,  from  the  right  ascension  thus  obtained,  (which  is  nearly  the  local  sidereal  time^)  find 
the  local  mean  time^  as  on  page  481,  more  accurately  than  before^  and  thence  the  Green- 
toich  mMn  time^  and  with  this  revise  the  computation. 

As  an  example,  suppose  the  right  ascension  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  January  4,  1877,  at  Berlin,  in  longitude 

6^    f  47*50=  6.0299»0.2dl2  East  of  Washington. 
0  53  35.50  "  Greenwich. 

Transit  at  Washington,  (p.  330) Jan.    4,  16  59.44 

Corr.  for  longitude — 6.0299  Xl".919  —        11.57 

Transit  at  Berlin, Jan.   4,  16  47.87 

Longitude  from  Greenwich, —    0  53.59 

Greenwich  mean  time, Jan.    4,  15  54.28 

Moon's  R.  A.,  Jan.  4,     16    0 11  47  28*.12 

Reduction  for                 —    5.72 —5.72X2^.0311  —  11.62 

Moon's  R.  A.,  Jan.  4,    15  54.28 1147  16.50 

Sid.  time  of  semidiameter  passing, -|-    1     6i28 

R.A.  of  II,  orbrigktlimb, 1148  22.78 

The  diff.  for  1^  of  long.,  1»^.919,  is  found  by  interpolating  back  0^.126  from  that  giren  on  page  330: 
and  2".0311,  the  change  of  R.  A.  in  1™,  by  interpolating  back  3™  from  that  given  on  page  6  for 
Jan.  4,  16^.  The  time  of  the  semidiameter  passing  the  meridian  is  interpolated  back  0<^.2512  from 
that  given  on  page  330,  for  Jan.  4,  and  is  added  to  the  right  ascension  of  the  centre,  as  the  bright 
limb  is  II.,  or  the  following  oue. 

The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  centre  is  15^  R4">  16*89, 
and  the  consequent  correction  of  that  right  ascension,  -f-O'.Ol. 
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Mo(m' Culminating  Stars^  pages  339-336. — The  mean  places,  with  their  annual  varia- 
tions, of  138  stars  near  the  moon's  path  are  given  for  the  beginning  of  the  fictitious  year 
(1877,  Jan.  0*— .469).  The  names  of  those  whose  apparent  places  are  given  in  the 
Ephemeris  of  the  Fixed  Stars  are  printed  in  small  capitals. 

The  apparent  places  of  the  others  may  be  obtained  by  the  quantities  and  formuls  on 
pages  249-258.  To  illustrate  the  use  of  these,  suppose  the  apparent  place  of  No.  66, 
P  Virginis,  one  of  the  four  stars  proper  to  be  observed  with  the  moon  on  January  4,  be 
required  at  its  transit  of  that  date  at  Berlin. 


The  Washington  mean  time  of  the  transit  at  Berlin  is  January  4,  lO^*  46%  or  0^.05  before  mid- 
night  of  January  4.    The  quantities  from  page  249,  or  page  252,  are  to  be  taken  out  for  this  time. 


1st  Method. 

(Rtar  Tables) 

m 

log  a       0.488 

log  6 

7.465 

n           loge       8.823  R           log  d       7.660 

(p.  249) 

\ogA      9.079 

log  5 

0.919 

R           log  C     0.686R           log  D      1.296 

(Star  Tables) 

log  a'      1.301  n 

iog  bf 

8.83C 

iR           logc'      9.634              logdf      8.631  R 

logj^a   9.567 

log  B  b  8.384 

log  Cc   9.509              log  Dd  8.956 

XogAa'  0.380  n 

log  B  bi  9.755 

log  Ce'  0.320 R           log  Dd'  9,927 n 

h     m 

■ 

o      /     // 

(p.  333)               a 

=  11  44  17M3 

J  =+  2  27  27.2 

Aa 

=       + 

.369 

Aaf=              —  2.40 

Bb 

=       + 

.024 

Bbf^              +0.57 

C^ 

=       -h 

.323 

Ccf^              —2.09 

Dd 

=       + 

.090 

Ddf^              —  0.85     . 

^ss-|-0".053     Tft 

=       + 

.001 

/=r—0"i»     r;tt'=                  0.00 

k 

Apparent  Place,  ce' 

=  11  44  18.04 

<5'  =  +  2  27  22.4 

2d  Method. 

h 

m 

o      / 

a  =  ll 

44.3 

j  =  +  2  27.5 

G  =  19 

4.7 

G+a=  6  49.0=102  15'.0 

H=23 

4.6 

H+a=10  48.9=162  13.5 

logiV 

8.824 

loglV 

8.824                  a    =    1 1*44  17^23 

log^ 

0.937 

log  A 

1.308                  /    =            -h    .370 

1.  sin  (G 

+a)    9.990 

1.  sin  (H+tt) 

9.485                   (^)=            +    .024 

1.  tan  6 

8.633 

1.  sec  6 

0.000                   (A)=            +    .414 

log(^) 

8.384 

log  (k) 

9.617                   Tfit=            +    .001 

Apparent  Right  Ascension    . 

•           •           ■ 

•        •        • 

a'    =     Jl  44  18.04 

log^ 

0.937 

log  A 

1.308                                      0     ,     //' 

1.  cos(G  +  a)    9.327 » 

1.  cos  (H-\-a) 

9.979R                (J     =+    2  27  27.2 

log(^) 

0.264  n 

1.  sin  d 
log  (hf) 

8.632                   (^0=           —    1.84 
9.919R                 (A')=            —    0.83 

logi 

0.325  R 

(i)  =            _    2.11 

1.  COB  6 

0.000 

r//'=                   0.00 

'og  (0 

0.325  R 

Apparent 

Declination     .     .     .    6f    ^+   2  27  22A 

The  MooN^s  Semidiameter  and  Equatorial  Horizontal  Parallax  for  each  mean  noon  and 
midnight  are  on  pages  337-340.*  In  the  moon's  Ephemeris,  as  in  that  of  the  sun,  the 
hourly  motions  belong  to  the  instants  for  which  they  are  given.  The  hourly  change  of 
semidiameter  is  equal  to  .2723  times  that  of  the  horizontal  parallax. 


*For  eclipses  and  occultationo,  Burckhardt's  value  of  the  semidiameter,  which  is  2'^5  less,  is 
preferred. 
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The  times  of  the  MoorCs  Phases^  Apogee^  PerigeCy  and  greatest  lAbration^  are  given  on 
page  341 ;  the  position  of  the  Moon* 8  Equator  and  the  Moon's  mean  longitude  on  page 
342;  and  a  Table  for  computing  the  Lihration  of  the  Moon  on  page  343. 

The  Ephemerides  of  the  seven  principal  Planets  (pages  344-385)  are  given  both  for 
mean  noon  and  the  time  of  transit.  The  hourly  differences  are  also  given  for  the  same 
instants.     Third  differences  were  used  in  their  computation. 

The  Horizontal  Parallaxes^  Vertical  Semidiameters^  and  Sidereal  T^mes  of  the  Send" 
diameters  passing  the  Meridian^  are  on  pages  386  and  387. 

The  Sun'*s  Coordinates  (pages  388-399)  are  given  for  each  mean  noon  and  midnight, 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator 
at  the  beginning  of  the  year,  (Jan.  0^.0.)  In  the  case  of  the  rectangular  coordinates,  only 
the  last  four  decimals  are  given  for  the  mean  equinox  and  equator,  and  the  first  three  placet 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  the  third  place,  it  is  indicated  by  a  corresponding  colon  (:).  The  latitude  is  referred 
to  the  ecliptic  of  the  date.  The  reduction  to  the  mean  ecliptic  of  Jan.  0,  is  -|-(y^488  r  sin 
(0  -f- 187°),  in  which  r  is  ^e  time  from  Jan.  0,  in  parts  of  a  year. 

The  Heliocentric  CoHrdinates  of  the  Planets  (pages  400-406)  are  referred  to  the  ms^n 
equinox  and  ecliptic  of  the  mean  noon  of  the  2405,000th  day  of  the  Julian  Period,  or  1872, 

July  25. 

k'  '    k^  k^  ifi 

The  columns  —  —  a?,  &c.,  contain  the  quantities  —  1600  nt  —  x^ —  1600  m—y, — 1600 m-^, 

in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass  of  the  planet,  and  i^  the 
unit  of  attractive  force  in  the  solar  system,  or  log  jr=8.2355814. 

Page  407  contains  the  Inclinations  and  Longitudes  of  the  Ascending  Nodes  at  the  same 
epoch,  and  the  Masses  of  the  several  Planets  with  their  logarithms.  The  changes  of  the 
Inclinations  and  Nodes  in  100  days  are  also  given. 

The  Heliocentric  Coordinates  and  Masses  of  the  Planets  are  given  for  the  computation 
of  perturbations. 

Eclipses, — Pages  408-414  contain  the  elements  necessary  for  computation  and  the  prin* 
cipal  phases  of  each  eclipse  of  the  Sun  and  Moon.  The  semidiameters  of  the  moon  are 
2^^.5,  and  those  of  the  sun  2^^.2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visible. 
The  dotted  curves  pass  through  places  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
end,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of  the 
eclipse.     The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elements  and  independent  of  the  place  of  observation.  They  are  given  for  successive 
times  at  the  Washington  meridian ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  To,  assumed  near  that  of  the  beginning,  or  end,  of  the  eclipse  at  any  place,  the  pre- 
diction for  that  place  may  be  computed  quite  accurately  by  the  following  formulae : 

Let  <p  =  the  latitude  of  the  place,  -|-  when  north, 

A  ==  its  longitude  from  Washington,  -|-  when  west, 
{Bessel,)   log  e  =  8.912205,        log  (1— c*)  =  9.9970916,        sin  /  =  «  sin  f , 

h  =s  sec X  cos  ^,  k  =  {l — e*)  sec /  sin  ^, 

a=iA  —  h sin  {fi — A), 
b  =  B—  E  k+  G  hcoa  {/JL—X), 
c  =—C+Fk—Hhcos  (fi—X), 
m=  yf  h  c  (usually  with  same  sign  as  a). 

*The  ibrmulffi  are  given  in  Chauve5et*s  Spherical  and  Practical  Astronomy,  Vol.  I,  page  513.  The 
c.hangBB  of  .^,  B,  and  C  for  otic  minute,  or  one  second,  are  expressed  in  units  of  tiie  sixth  decimal  place 
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If  m  s  a,  the  time  To  is  correctly  chosen.  If  m  differ  from  a,  a  correction  t  of  the  asuumed 
time  may  be  obtained  in  seconds  by  the  formulse, 

log  fi'  =  1.86167,  of  =^  A'— fi'h  cos  (pL  —  X,) 

^      tan  J  Q  =  -=-  "^  ^'^        '^ 

m     b 

1000000  (m  —  fl) 
a'+ft'cot  Q 

and  a  new  approximation  to  the  actual  Washington  time  will  be 

To'=ro+<, 

with  which  the  computation  may  be  revised. 

Thus  successive  approximations  are  made  until  for  the  last  assumed  time  Toym=sa 
very  closely,  and  t  is  quite  small.  The  local  mean  time  of  the  phenomenon  will  be,  using 
the  last  values  of  To  and  t, 

To+t—X. 

Q  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun^s'limb, 
-|-  towards  the  east. 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  tha 
same  way,  using  the  VtUa  for  the  Shadow ;  except  that  Q  will  have  a  sign  opposite  that  of 
a  in  a  total  eclipse. 

To  fiqd  F,  the  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun^s  limb, 
-|-  towards  the  hft^  we  have  the  formulae 

j7sinP  =  sinf>  c  sin  C  =s  cos  P  tan  (/i — X) 

p  cos  P  =  cos  ^  cos  {fJi-T-^)         c  cos  C  =  sin  (P —  d') 

in  which  d'  is  the  sun^s  declination. 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 
difference  (with  regard  to  signs)  be  denoted  by  2  ^,  the  number  of  digits  eclipsed  is 

12  (1  +  n)  sin»  J  (?,  or  12  (1 +n)  cos»  J  0, 

according  as  ^  is  acute  or  obtuse ;  n  being  the  quotient  of  the  semidiameter  of  the  moon 
divided  by  that  of  the  suja. 

0  may  also  be  found  from  the  formulae : 

A/ 

tan-R==-  e==Q+R 

a'  ' 

(in  which  R  has  the  sign  of  I/);  and  the  expression  of  t  may  be  changed  to 

m  —  a  sin  Q  cos  R 


t^h 


' 


q/     '       sin  ^ 


The  following  is  an  example  of  the  computation  of  the  beginning  of  the  ^clipse  of 
September  6,  1677,  for  the  Observatory  at  Santiago,  for  which 

^  ==  —  33°  26'  42'^0  >l  =  353°  37'  30^^.0 

(1)  log  e==  8.912205 

(2)  I.  sin  sP  =  9.7412590 n  <  1)  +  (2)  I.  sin  ;t  ==»  8.65346^1 » 

(3)  log (1-^)  =9.9970916 

(4)  1.  sec  ;t  =0.0004406  (2)-f  (3)  +  (4)   log  A  =  9.7887912  n 

(5)  1.  cos  s^  =  9.9213822  (4)  +  (5)  log  A  =  9.9218228 

By  the  chart,  or  from  a  previous  computation,  the  Washington  mean  time  of  the  begin- 
ning of  the  eclipse  at  Santiago  is  18^  8™ 20*,  for  which  we  take  from  the  table  for  Penumbra^ 
on  page  411,  the  values  ol'  A^  j5,  C,  &c. 
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Computation  of  t^  the  correction  of  T©. 

;i  =  272  37  24!l  (9)  log  E  =  9.997861 

A  =  353  37  30.0  (10)  log  k  =  9.738791  n 

;<  —  A  =  278  59  54.1  (11)  log  F  =  9.997440 

(1)  1.  Bin  (ji  —  X)  =  9.9946219  n  (9)  +  (10)  \ogEk  =  9.736652  n 

(2)  log  A  ==9.9218228  (10) +  (11)  log  FA;  =r 9.736231 « 

(3)  L  COB  (ji  —  X)  =9.1942540 

(12)  ^  =  —1.35233 

(4)  =  (1)  +  (2)        log  h  sin  (ji  —  X)     =  9.91 64447  n  (13)  -.  jl  sin  (^  —  A)  =  +  0.82498 

(5)  log  fi'  =1.86167 

(6)  logG  =8.996205  (14)  S=— 0.10090 

(7)  =  (2)  +  (3)        log  k  COB  (ji  —  X)    =  9.1160768  (15)  —  £  ^  =  +  0^532 

(8)  logff  =9.034891  (16)  G  *  cos  (^— A)  =  +  0.01295 

(6)  +  (7)        log  GAcoB(/z  — ;i)  =  8.112282  (17)  — C=  +  1.16704 

(7)  +  (8)        log  H  A  cos  (ji  —  X)=  8.150968  (18)  F  A  =  —  0.54479 

(19)  —  HA  cos  (/i  —  X)  =  —  0.01416 

(5) +  (7)   log  ;z' A  cos  (^  —  A)  =  0.97775  (12) +  (13)        «  =  — 0.52735 

(4)  +  (5)  +  (6)    log  ft'Oh  Bin  (/z— A)  =  0.77432  n  (14)  +  (15)  +  (16)    *  =  +  0.45737 

(17)  +  (18)  +  (19)    c  =  +  0.60809 

(20)  log  b   =  9.660268  m =  —  0.52737 

(21)  logc  =9.783968  m  — a =  —  0.00002 

(22)  =  i  [(20)  +  (21)]  log  m  =  9.722118n 
(22)  —  (20)  =  (21)  —  (22)       1.  tan  i  Q  =  0.061850  n 

Angle  from  Jf.  point,  Q  =  98o8'.0  (23)  A'  =  +   142.33 

(24)  --/x'Aco8(/x  — A)  =  —       9.50 

(28)  1.  cot  Q==  9.15508       (25)  B'  =  —  76.46 

(29)  log  6'  =  1.84825 n      (26)    — /GAsin(;i  — A)  =  +   5.95 
(28)  +  (29)         log  b'  cot  Q  =  1 .00333  n 

(25) +  (26)        *'  =  —  70.51 

(81)             log(»ii  — fl)+6=I.3010»       (27)=(23)  +  (24)       a'  =  +  132.83 

(32)                            log  («'  +  *' cot  Q)==  1.0876                   (30)                            ft/cotQ=—  10.08 

(31)  —  (32)                               log  t  =  9.21 34»                 (27)  +  (30)        a'  +  A'  cot  <i=  +  122.75 

Assumed  time, To  =  18     8  20*0 

Correction  of  the  assumed  time, t    =  —  0.2 

Washington  time  of  the  beginning 18    8  19.8 

Santiago  time  of  the  beginning September  6*,  18  33  49.8 

We  have  also  C=-124^  17^  the  angle  from  the  Fer<ea;,y=- 137^  3^;  (?=70*'6',  and 
the  magnitude  of  the  eclipse  8.1  digits,  or  0.67  of  the  sun^s  disc,  on  the  north  limb. 

Occultations, — Pages  415-446  contain  Elements  for  facilitating  the  Prediction  of  OccuU 
tations  of  Planets  and  Stars  by  the  Moon.  The  list  includes  all  stars  to  the  6^  magnitude 
in  the  Catalogue  of  the  British  Association,  and  a  few  others  of  less  magnitude,  contained 
in  the  Almanac  Catalogue  of  Zodiacal  Stars  and  chiefly  belonging  to  clusters,  which  can 
be  occulted  during  the  year  1877. 

Pages  447-449  contain  a  list  of  such  occultations  and  near  approaches  as  will  be  visible 
at  Washington  during  the  year  1877.  For  the  latter,  the  time  of  nearest  approach,  the 
nearest  point  of  the  moon^s  limb  and  the  distance  of  the  star  from  the  moon^s  limb  are 
stated. 

The  elements  comprise  the  D(tte,  the  Name,  Magnitude  and  Declination  of  the  Star; 
the  Limiting  Latitudes  within  which  the  occultation  may  be  visible ;  and,  at  the  time  of 
geocentric  conjunction  of  the  moon  and  star  in  right  ascension,  the)  following  quantities : 
^  =s  Washington  mean  time, 

H  =  Hour  angle  of  the  star  at  Washington,  +  when  west ; 

j^ -^ i ^cos^  =  0,  Y= , 

n  It 

a/  = cos  d,    y'  = — ,  the  hourly  changes  of  x  and  y; 

It  It 
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in  which  a  and  d  are  the  true  right  ascension  and  declination  of  the  moon, 
J  a  and  J  d,  their  motions  in  one  hour  of  mean  time, 
TT,  the  moon^s  equatorial  horizontal  parallax, 
(/  and  ^^,  the  apparent  right  ascension  and  declination  of  the  star. 
The  reductions  of  the  mean  place  of  the  star  at  the  beginning  of  the  year  to  its  appa- 
rent place  at  the  date,  are  also  given  to  facilitate  the  reduction  of  observed  occultations. 

For  any  other  Washington  mean  time  T  =  <J  +  ^  we  have  (^t  being  the  sidereal  equiva- 
lent of  ty  and  /  as  a  coefficient  being  expressed  in  hours) 

A=fr-|-  /*,  the  star's  hour  angle  at  Washington, 
x=zt  a/,  y  =:  Y+ 1  y\ 

As  the  moon's  motion  is  here  regarded  as  uniform,  the  expressions  for  x  and  y  are  more 
nearly  correct  the  smaller  the  interval  L  The  exact  values,  to  be  employed  in  the  reduc- 
tion of  an  5bserved  occultation«  are 

sin  (o  —  a^  cos  d 

sin  TT 
sin  (d  —  ^)  cos»  i  (tt  — «/)  + sin  {d  +  d')  sin»  j  {a  —  ct') 

sin  TT 
in  which  «,  d  and  n  are  to  be  taken  from  the  Ephemeris  for  the  time  T.     But  for  predicting 
the  times  of  immersion  and  emersion^  and  the  points  on  the  moon's  limb  where  these  appear- 
ances take  place,  the  preceding  expressions  suffice  to  enable  the  observer  to  determine 
when  and  where  to  watch  for  these  phenomena. 
For  the  place  of  observation,  let 

^ssits  latitude,  -|-  when  north ; 
i  ssits  longitude  from  Washington,  -|-  when  west ; 
{Bessel)    log  e=8.9122  05,  log  (1  — c»)=9.9970  916, 

sin  7=6  sin  ^,  E^=i{\  —  e*)  sec  /,  F==sec  /. 

/*'=54147.8  sin  V,         log  /i'=9.41916. 
The  constants  for  the  place,  required  both  in  the  prediction  of  occultations  and  the  re- 
duction of  those  observed,  are  ^,  A,  and  E  sin  ^,  Fcos  ^,  fx'  F  cos  f>,  or  their  logarithms. 

The  values  of  E  and  F  and  their  logarithms  are  given  for  different  latitudes  in  the 
following  table '. 


9 

JB. 

F. 

Log£. 

LogF. 

0^ 

1  .0067 

1.0000 

9.9971 

0.0000 

±10 

1  .0066 

1.0000 

9.9971 

0.0000 

20 

1  .0063 

1.0004 

9.9973 

0.0002 

30 

1— .0059 

1.0008 

9.9975 

0.0004 

40 

1— .0053 

1.0014 

9.9977 

0.0006 

50 

1  .0047 

1.0020 

9.9979 

0.0009 

60 

1  .0042 

1.0025 

9.9982 

0.0011 

70 

1  .0037 

1.0030 

9.9984 

0.0013 

80 

1  .0034 

1.0033 

9.9985 

0.0014 

90 

1  .0033 

1.0034 

9.9985 

0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  included  within  the  limiting  parallels ; 

2.  At  the  time  of  occultation,  or  the  local  mean  time  ( T —  A),  the  sun  is  sufficiently 
below  the  horizon ; 
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3.  At  that  time  the  star  is  ahove  the  horizon,  or  its  local  hour  angle  (h — X)  is  numen- 
cally  less  than  r  found  by  the  formula 

cos  T  =  —  tan  ^  tan  ^ , 

A  table  of  r,  or  the  hour  angle  of  a  body  in  the  horizon,  computed  for  the  latitude  of  the 
place  and  different  declinations,  will  be  useful  for  such  comparisons. 

These  conditions  can  generally  be  determined  in  advance,  as  in  latitudes  less  than  60^ 
( <J  —  ^)  ""^y  ^  ^^^  instead  of  ( T —  X)  except  within  two  hours  of  sunrise  or  sunset ; 
and  (H — X)  instead  of  (h — X)  except  within  half  an  hour  of  the  starts  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time 
of  apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time 
of  occultation^  can  be  subsequently  employed. 

Having  ascertained  that  an  occultatiou  will  be  visible,  we  may  proceed  to  compute  the 
times  of  immersion  and  emersion  by  the  following  formulee : 

1.  To  find  approximately  the  time*  of  apparent  conjunction  in  right  ascension,  as  affected 
by  parallax ; 

tt  s=s      F  cos  fp  sin  (H — X) 
vf^  yf  FcoB  f  cos{n — X) 

In  hours.  (0**-7 ; 

'     a/  —  uf 

Washington  time  of  apparent  conjunction,  ( T)  =s  ^  +  (/) 

Local  "  "  "  {T)-^X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.  If  a  closer  ap- 
proximation is  desired,  the  computation  may  be  repeated,  using  h  ss  H'\-'  (/i)  instead  of  JJ, 
(fx)  being  the  sidereal  equivalent  of  (t), 

x=(o«'  if) — ^=^  (To-(r>+(o. 

2.  To  find  a  nearer  approach  to  the  time  of  either  phase,  let  us  assume  the  Washington 
mean  time  T,  which  for  the  first  computation  may  be  the  computed  time  of  apparent  con- 
junction, or  some  conjectural  time  near  it     For  this  time  find 

t=  T-  i  h^H+fi,  or  h—X^H^X^fi 

x^ttxf  y=^Y'^ty\ 
and  then  T]  and  T2,  the  approximate  Washington  mean  times  of  immersion  and  emersion, 

by  the  following  formulee.     The  local  mean  times  will  be  found  by  subtracting  from  7i 
and  T2  the  longitude  of  the  place. 

A  sin  B=E  sin  1^  u  =Fcob  tp  sin  (A— >l)              vf^sfif  A  cos  B 

A  cosjB=Fcosv>  cos(A— A)t  V  =^A  sin  {B—d')                     ©'=/:*'«  sin  df 

[or,  with  other  auxiliaries  than  A  and  B^ 

h  =F  cos  ^  cos  (A— A)  tif^b  //  v'^E  sin  f  cos  ^  —  h  sin  J'] 

m  sin  Jlf=sa?— tt  n  sin  N^^xf^u' 

m  cos  ilf=y— 1>  n  cos  N^y' — v' 

Burckhardt.  ifc=.27227  log  ifc=9.43500 

.     m  sin    M—N  ,       ,^^ 

cos  ^= 7 </f  <  180* 


*It  is  coDTenient,  but  not  necessary,  to  have  this  time. 

tif  (A  —  X)  be  restricted  to  values  numerically  less  than  12^,  or  180^,  B  may  be  taken  in  the  same 
quadrant  with  (h  —  /),  and  have  the  sanTe  sign  hh  the  latitude.  For  a  place  where  many  occultations 
aure  observed,  tables  of  Jl^  B,  u  and  ti'  for  different  valaes  of  (k  —  X)^  or  of  E  sin  ^  cos  S'  for  different 
declinations,  would  be  convenient. 
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For  Imm$rsion,  For  Emersion. 

,    ,  m  COS  (M^N)    ksin<p  i»  cos  (Jif— JV)  .  A:  sin  c^ 

In  hours,  <i«s ^ -■ /j= ^ --{ 

n  n  n  ^       n 

Washington  mean  time,  Ti=^  T+ti  T^^  T+t2 

Locdf.  "      "  Ti-A  T2-A 

3.  Assuming  now  Ti=  ^ -|- i -j- «i  for  the  immersion,  or  T2=<J+«  +  <2for  the  emer- 
sion, as  the  Washington  time  instead  of  T,  and  recomputing,  we  ccm  obtain  nearer  approxi- 
mation to  the  times  of  these  phenomena.  But  the  first  operation  will  give  the  times  usually 
within  one  or  two  minutes,  which  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable.  But  for  this  purpose  it  will  often 
be  sufficient  to  substitute  (^— ^)=(^— ^+ J/^)  for  (i^— ^)  in  the  computation  of  vf  and  «', 
and,  using  the  same  m  and  M  as  before,  recompute  n,  JV,  (p  and  ^,  a  new  correction  to  be 
added  to  T. 

If  log.  m  sin  (Jif—iV)  =9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  de- 
termine whether,  numerically,  cos  ip  <  1,  or  cos  ^  >  1.  In  the  latter  case  the  impossible 
value  of  cos  0  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  com- 
puted distance  from  the  moon^s  limb  is  within  the  errors  of  the  Ephemeris  of  the  moon 
and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  ^^0°,  or  ISO**,  accord- 
ing as  HI  sin  (ilf— JY)  is-{-  or — ;  and  for  finding  the  time  of  nearest  approach, 

__    m  cos  {M'-N) 
n 
The  distance  from  the^moon's  limb  is  then 

7r[msin(af-JV)-q, 
disregarding  the  sign  of  m  sin  (i&f— iV);  or,  allowing  for  the  augmentation  of  the  semi- 
.  diameter, 

TT  \m  sin  (Jtf— iV)— A:]  [I  +  %  sin  ^], 
where  a  =  -4  cos  (B  —  y). 

4.  Haying  found  satisfactorily  the  times  of  immersion  and  ttmeraion,  and  therefore  N  fua4 
^  in  each  case,  we  have  as  the  angle  from  the  North  point  of  the  moon's  limb,  positive 
towards  the  West, 

Q-s9(y>  — JV— 0  for  9Xi  Immersion, 

q^Wf^N+ilf  iot ^  Emersion ; 

and,  taking 

esin  C=tf  +  tvf 
ccos  C-Bt>  +  t  v'j 
in  which  the  last  value  of  t  for  the  particular  phase  is  prqperly  used,  we  have  as  the  an^e 
from  the  Vertex  of  the  moon's  limb,  or  that  point  which  is  nearest  4be  zenith, 

V^Q  +  C 

also  reckoned  positive  in  the  same  direction  as  Q,  i.  e.,  towards  the  left 

For  the  image  as  seen  through  an  inverting  telescope,  these  angles  should  be  increased 
by  180^ 

5.  As  a  check  on  the  accuracy  of  the  work,  we  have,  using  the  last  computed  values  of 
the  several  quantities, 

[(a:-u) +« (x'-tt')]»+ [(y-tj) +<  (y'-i^)]* -*»  =  0.07413 ; 
Or,  we  may  compute  it,  »,  a:,  and  y,  with  the  last  determined  time  of  immersion,  or  of 
emersion*  and  we  should  have  for  either,  as  the  condition  of  the  phenomenon, 

•     («-«)»+ (y-.v)»=ife*=0.07413 
or,  log  m^log  A:==9.4350 
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Greater  values  than  these  indicate  that  the  computed  time  of  an  immersion  is  too  early, 
of  an  emersion  too  late,  by  a  quantity  nearly  proportional  to  the  difference. 

Example. — It  is  required  to  find  the  times  of  immersion  and  emersion  of  B.  A.  C.  1709, 
January  25,  1877,  at  Conception  City,  Chili,  for  which 

^=-36^  49^5  ;=-0^  15".8 

The  data  for  the  computation  are  given  on  page  416.  We  see  in  advance  that  0  is  between  the 
limiting  latitudes;  that  (d  —  X),  the  local  time  of  geocentric  conjunction,  is  less  than  an  hour  from 
midnight;  and  that  (H — X)  is  only  two  hours  and  a  half  from  the  meridian. 

The  constants  of  the  place  arc  : 

1.  Bind         =9.7777n  1.  cos  0         =9.9034 

log£  =9.9976  logF  =0.0005 

(1)  log  £  sin  0  =  9.7753  n  (2)  log  F  cos  a  =  9.9039         (3) 

From  page  416  we  have  for  the  time  of  geocentric  conjunction  ; 

h     m 
Washington  time,  6         =  Jan-  25,  11  12.4  F=  —  .8002 

Local  time,  6--^^    ''    25,1128.2  x'  =  +  .6064  l.sind'  9.'6868 

H        =  +  2  12.6  y'  =  +  .0303 

H—  X  =  +2  28.4=+3706' 

1.  For  an  approximation  to  the  time  of  apparent  conjunction,  we  have : 


log  i*  cos  0       =9il039 
log  fi  =9.4192 

log  fi  Fcou^  =9.3331 

<j/  =  +  29  5.4 


(2) 

(6K2W4) 
(8) 

(6H8) 


log  F  cos  0  =  9.904 

l.sin  (if— ;i)=  9.780 

log  u  =  9.684 

log  (a:/  —  tt')=  9.641 

log  (0=0.043 


(3) 
(5) 
(7M3H5) 


log/i'  F  cos  0  =  9.323 

1.  cos  (H—X)=  9.902 

log  tt'  =  9.225 


(t)=  +  1.10  = 


x^  =  +  .606 

«'  =  +  .168 

x'  — it'  =  +  .438 

h     m 

+  1    6.0 
11  12.4 


Washington  mean  time, . 


(r)=  c$  +(«)=  Jan.25,  12  18.4 


m 


2.  Assuming  this  time,  for  which  (ss(()s=-|-l    6.0,  we  proceed  as  follows  to  find  the  times  of  im- 
mersion and  emersion : 


(9) 
(10) 


h 
t=+l 


m 
6.0, 


m 
6.2 


(9>H10) 


h 

H-X=+2  28.4 

A-X=+3  34.6=+53«39'.0 


ai) 

(12K2) 
(13) 


1.  sin  (Jk-;i)= 9.9060 
log  F  cos  0=9.9039 
1.  cos  (A -X)= 9.7728 


(27) 
(28) 
(29) 
(30) 


(27H28) 
(29H30) 


s' =4.  .6064 

1C'=:4..1247 
^zr-l-.OSOS 

1^=4.  .0834 
x' -tt'=n  sin  A*=:.|.  .4817 
y'-v'=RCOsA*=-.053l 


(14) 

(11)^12) 

(165K12)+{13) 

(17M1) 

(17H16) 
(18) 

(19K17H18) 
(20) 

(19)^20) 


1.  sin  d'  =  9.6868) 

log  tt = 9.8099  { 1.  o'^.9159 

log  fif  =  9.4192  { 1.  u'=9.0959 

log  jiT  cos  5 =9.6767  5  o    / 

log  Jl  sin  B= 9.7753n     B = -  51  27  (35) 

l.tan£  =  0.09d6»     d'=:-f29    5(36) 

1.  sin  £=:9.8932fiB-^'=-80  32  (37) 

log  ^=9.8821  (38) 

l.sin(£-dO=9.9940A 

log  V = 9.8761»  (39)=(3])-(34) 

(21)  <x'=.|.1.10X.6064=:x=+.6670 

(22)  tt=+.6455 

(23)  F=-.8002 

(24)  <y'=.|.1.10X.0303     =+.0333 
(25)=(27)+(28)  y=-.7669 

(26)  «=-.7518 

(21)-<22)x-«=msinJlf=+.0215    (46)-<45) 

(25)-(26)  y-vz:mooBJIf =-.0151    (46>H45) 


logm  sin  ^=8.3324 

logmcos.M=8.1790f» 
l.tan.tf=0.1534ii 
1.  sin  .tf=  9.9129 

logn8inJV=  9.6827 
IogncosJV=8.7168n 
l.tanJ^3  0.9659n 
1.  sin  JV=  9.9975 


Jlf=12§    i 


JV=  96  10 
Jlf-JV=  36  56 


log  m  =8.4195  (39)  log  m  8.4195 

(40)  Constant,        log ^=0.5650  (42)=(35H38)       loglo.3148 

(41)  1.  sin  (^-A")  =9.6844  (43)  I  cos  (Jtf-J^*)  9.9422 
(39>K40)+(41)     l.cosV'=8.6689  (44)    log- cos (Jlf-JV^ 8.6765 


(45) 
(46) 


V»=+87  20    (47) 

90<>-JV=-  610 

atlm. 

at  Em.        _ 

(49) 

(50) 


Qi=-93  30 

03  =  461  10 


1.  sin  ^9.9995 

(42)-(40)       log -9.7498 

(48)  log  ~8in^  9.7493 

-- cos  (JH-JV^- 0.047 

*  * 

—  sin  1^4- 0.661 

n 
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4d5 


For  Immersion. 


For  Emersion. 


(49H50) 


T 


h 

—  0.608: 


h    m 


—  0  36.5    (49>|.(50)     <,  =  +  0.51 4  == 


h    m 
+   0  30.8 


Washingtonmeantimef  7iss  T-f-^i 
Local  mean  timey  Ti  —  X 


Jan.  25,     12  18.4 

<«    25,     11  41.9 

—   0  15.8 

«    25,     11  57.7 


T  » Jan.  25,     12  18.4 

r8=r+£,  -=    »    26,     12  49.2 

X  =  —       15.8 

r— ;i  =  «  25,    13  5.0 


b     m  h     m 

3.  Assuming  these  times,  for  which  we  have  respectively  t -f- 1^  = -f. 0  29.5,  and  t  +  t^^  +  l  36.8, 
and  reyising  the  computation,  we  obtain  as  a  nearer  approximation : 


h.     m 
t',         =  +0    0.4 

Local  mean  time,  T'  — ^  =  Jan.25,     11  58.1 

AnglefromJf.  Point,         Q',         =  —    92o.8 

e,sinCi  =  tt  +  t',tt'=  +    .5747 

c,  cos  C,  =  »  +  «',«'«=  —     .7982 

C,  =  144.2 

Angle  from  Vettex,  Fi=Q'i+C,=s  51.4 


tU        = 


h     m 

—  0    0.7 


r',  — A = Jan.  25,     13    4.3 

qi^  sir  +     80O.9 

CaSinCasstt  +  t'an'—  +     -7023 

CgC08Ca==»-H'a»'=  —     -7085 

Ca=  135.3 

r,=i«'9+C8=  216i8 


We  also  find  for  [(x  —  «)+«'  (x'  —  «')]*  +  [(V  —  »)  +  <'  (V'  —  »') J* 

At  Immersion,        0.07410  At  Emersion, 


0.07414 


Instead,  however,  of  an  entire  recomputation,  a  partial  revision  may  be  made,  like  the  following,  for 
correcting  the  computed  time  of  emersion :  • 


(9) 
(10) 


m 


(9>f(10) 


(27) 
(28) 


(11) 

(12K2) 

(13) 

(14) 

(11>f)12) 

(15) 
16)K12>H13) 


itss  +  15.4    l^«=  +  0  15.4 
A.A  =  +  3  34.6 

*j  — ^«+3  50.0  =  +  57030'0     (29) 

(30) 
1.  sin  (A,  — A)  9.9260 
log  F  cos  ^  9.9039 
l.cos(i^  — A)  9.7303 


(27H28) 
(38)=<35)-(36)    (29H30) 


z'»+  .6064 

tt'=»+  .1131 

y'  =  +  .0303 

»'  =  +  .0863 

nsinJV»+  .4933 
ncosJVss—   .a560 


l.sintl'  9.6868) 
logv  9.8299  <   l.v' 
log  fif  9.4192  { 
log ^ cos  B  9.6342 i   !.«'< 


8.9359 
9.0534 


log  n  sin  J^= 

log  n  cos  J\r=: 

I.  tan  JV= 

1.  sin  JVsss 


9.6931 
8.7482» 
0.9449 
9.9972i» 


Jf— A'as 


9§  29 
125    5 

28  36 


(39)  From  1st Comp.  log m»    8.4195 


4-=    0.5650 

k 


(39) 

(42K35H38) 

(43) 

(44) 


(40)  Constant, 

(41)  l.sin(.«-vV)==r    9.6801 
(39)4(40>f(41)  l.cos^s    8.6646 

(45)  i,  =+  8?  21l    (47) 

(46)  90O  — JV«—  6  29  (42)-(40) 

(48) 
(46)^45).    ^iij^2«yromJV.|iaiiK,Q,s80  52 


(49) 


(60) 


—  =•  cos  (JV— JVO  »—  .046 


-^8inV=+.548 
Lo0a2  mean  time. 


logms  8.4195 

log-»  0.3041 

l.cos(Jlf-JV^==   9.9435 

l0g^C0B(Jlf-JV^=:    8.6671 

l.sinVrs  9.9995 
log~s  9.7391 

log-sinVr»  9.7386 

|/,s4.0.502a  +0  301 

7  Jan.  35,      12  18.4 


r ',  »  r  + 1,  B  Jan.  25,      12  48.5 
r'g  — A  «  13    4.3 
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Jupiter'* 8  SeUellites^  pages  450-471.— These  pages  contain  for  the  several  Satellites — 

1.  The  Washington  mean  times  of  the  occultations,  eclipses,  transits  and  transits  of 
shadows,  arranged  in  the  order  of  time.  Those  visible  at  Washington,  or  which  occur 
when  the  sun  is  more  than  8°  below  and  Jupiter  more  than  S°  aboVe  the  horizon  of  that 
place,  are  indicated  by  a  *. 

2.  A  diagram  for  each  month  constructed  for  the  eclipse  which  occurs  nearest  the  mid- 
dle of  the  month,  showing  the  phases  of  the  eclipse  for  an  inverting  telescope.  The  stars 
indicate  the  points  of  disappearance  and  reappearance,  distinguished  by  d  and  r.  The 
space  between  them  shows  the  position  of  the  shadow  of  the  planet. 

3.  Washington  mean  times  of  geocentric  superior  conjunctions,  arranged  for  each  satel- 
lite separately. 

4.  The  rectangular  Coordinates  a/  and  y^  for  successive  times  reckoned  from  the  next 
preceding  superior  conjunction,  computed  for  a  constant  major  axis  and  maximum  minor 
axis  of  the  apparent  ellipse  described  by  the  satellite  as  seen  from  the  sun  at  its  mean  dis- 
tance from  the  planet. 

5.  The  factors  by  which  x'  and  y'  are  to  be  multiplied  to  obtain  the  actual  codrdinates 
X  and  y  for  the  apparent  ellipse,  as  seen  from  the  earth  at  any  date ;  the  inclination  p  of 
the  minor  axis  to  the  circle  of  declination,  reckoned  from  the  norths  positive  towards  the 
east ;  and  the  actual  codrdinates  »  an^  y  at  the  times  of  eclipse  of  each  satellite. 

The  codrdinates  are  referred  to  the  centre  of  the  primary  and  to  the  major  and  minor 
axes  of  the  ellipse  described  by  the  satellite,  and  are  expressed  in  seconds  of  arc.  x  is 
positive  when  on  the  eciat  side  of  the  planet;  y  is  positive  when  nwrth.  By  means  of  them 
the  configurations  of  the  satellite  can  b&  found  at  any  tim6. 

The  Elements  of  Saturn*s  Ring^  page  472,  give  the  apparent  magnitude  and  position  of 
its  several  components  for  each  20  days.  The  apparent  Discs  of  Venus  and  Mars  are 
given  on  the  same  page  for  each  80  days. 

The  Phenomena,  pages  473  and  474,  include  the  times  of  conjunction,  opposition,  and 
quadrature,  perihelion  and  aphelion,  stationary  points,  and  conjunction,  with  the  moon  in 
right  ascension,  of  the  principal  planets. 

The  Positions  of  the  Principal  O^ervatories  are  given  on  pages  475  and  476,  The 
authorities  for  these  positions,  and  the  longitudes  with  reference  to  ^e  meridians  upon 
Which  they  actually  depend^  will  be  found  in  4he  American  Ephomeris  for  1870,  1871, 
and  1872. 


APPENDIX 


CONSTEUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1877. 


The  Precession  of  the  Equinoxes,  the  Mean  Obliquity  of  the  Ecliptic,  and  the  Constant 
of  Aberration  (p.  248)  are  taken  from  Struve  and  Peters.     They  are : 

Precession*  =5(K^2411+(y^0002268«, 
Obliquityt    =23**  27'  54^^22- (y^4645  t-.(y'.0000014  /^ 
Aberration  f =2(y^4451  db  (K^Ol  1 1, 
in  which  /  is  the  number  of  years  after  1800. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are  com- 
puted from  Peters'  formulae  given  in  kis  Numerus  Canstans  Nutationis^  pp.  46--48,  and 
reprinted  in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

In  the  Ephemerides  of  the  Sun,  Moon  and  Planets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olufsen's  Tables  du  Soleil  have  been  used ;  but  the  same 
Constant  of  Aberration  as  for  the  fixed  stars.  The  Mean  Obliquity  exceeds  that  of  Peters 
by  (y\22. 

The  General  Constants  for  Star  Reduction  are  adapted  to  the  formulae  given  on  page 
258.  They  are  computed  from  the  Tables  to  facilitate  the  Reduction  of  Places  of  the 
Fixed  Stars^  prepared  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington,  1869,  which  have  been  used  in  the  preparation  of  previous  volumes  of  this 
work  subsequent  to  that  of  1861. 

The  Mean  Places  of  the  198  Standard  Stars  have  also  been  taken  from  the  same  tables. 
Dr.  Gould's  Standard  Places  of  Fundamental  Stars^  U.  S.  Coast  Survey^  Washington, 
1866,  is  the  authority  given  for  48  Northern  Circumpolar  Stars  and  128  Time  Stars ;  the 
British  Nautical  Almanac  for  1848  for  13  Stars  south  of  —40^  declination ;  and  Wolfer's 
TabuhB  Reductionum  Ohservationum  Astronomicarum^  Berlin,  1858,  for  Sirius,  Castor,  (the 
mean  of  the  components,)  Procyon,  y  Draconis,  and  a  Cephei.  The  magnitudes,  except 
of  the  13  Southern  Stars,  are  Argelander's. 

The  reductions  from  the  mean  to  the  apparent  places  of  the  Stars  contained  in  Wolfer's 
TabulcB  Reductionum^  except  a  and  d  Ursse  Minoris,  have  been  derived  from  that  work ; 
the  reductions  of  the  rest  from  the  TaJfles  of  the  American  Ephemeris,  These  reductions 
include  the  terms  of  the  formulae  on  pages  258  and  497,  so  far  as  sensible,  except  those 
depending  on  the  moon's  longitude.  These  terms,  however,  have  been  applied  to  the 
four  stars  whose  places  are  given  for  every  day.  Their  values  for  other  stars  may  readily 
be  found  by  Tables  VI.  and  VII.  of  this  Appendix. 

*  Peters'  Jfumerus  Constans  JVWottonw,  p.  71. 

t  Ibid.,  pp.  66  and  71. 

t  Struye'b  Constant  de  V Aberration^  p.  47. 
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APPENDIX. 

To  the  position  of  Sirius,  as  derived  from  Wolfers,  (the  correction  of  the  "  Tabula 
Subsidiaria'*'*  being  omitted)',  have  been  applied  the  terms  given  by  Auwers,* 

^=+08.0647-0«.000718  (^-1860)+  0M510  cos  («+   r  60 
r=-(y^630  -(y^00044  (\- 1860)+ 1^^445    sin  (tt+23°  3(y) 

in  which  u^  the  eccentric  anomaly  from  the  inferior  apsis,  is  found  by  the  formula 

tt— e  sin  u=«  (t—  T), 
from  the  elements 

T=  1793.830,    passage  through  the  inferior  apsis, 
e  =       0.6010,  the  eccentricity, 
n  s=     7^.28475,  mean  annual  motion  in  orbit, 
49^.418,  period  of  revolution. 

The  Mean  Places  of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  order  of  preference  from  the  Almanac  Catalogue  of 
Zodiacal  Stars  printed  for  the  tise  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington,  1864;  the  Greenwich  Twelve^Year  Catalogue;  and  the  Catalogue  of  the 
British  Association, 

The  Ephemeris  of  the  Sunt  is  constructed  from  Hansen  and  Olitfsen's  Tables  du  SoleU^ 
Copenhagen,  1853,  except  that  Struve's  Aberration  has  been  used.  This  is  equivalent  to 
adding  0^^.19  to  the  longitudes,  but  does  not  affect  the  right  ascensions  and  declinations. 
The  Sun's  rectangular  equatorial  codrdinates  have  been  computed  from  the  longitudes  and 
latitudes  by  the  following  formulae : 

X:=R  cos  A 

Y==R  sin  X  cos  o^— 19.3  JR  fi 

Z  ==R  sin  X  sin  a>+44.5  R  fi 

X'==X+YQecwAX 

F=r-Zcos«>  JA+ZJoi-.  9v4  r  B  sin  (O  + 187**) 

Z'^Z-X  sin  wJX^YA  iD+2h7  r  R  sin  (©  +  187*) 

in  which  ^,  fi  and  ai  are  referred  to  the  equinox  and  ecliptic  of  the  date  ;  J  A  is  the  reduc- 
tion of  longitude  for  precession  and  nutation  from  Jan.  0 ;  J  a»  the  reduction  of  the  mean  to 
the  apparent  obliquity ;  r  the  part  of  the  year  since  Jan.  0 ;  and  the  numerical  coefficients 
are  in  units  of  the  7th  place  of  decimals. 

The  mean  equatorial  Horizontal  Parallax  of  the  Sun,  adopted  from  Prof.  Newcomers 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,^  is  8^^.848. 
The  adopted  Semidiameter  of  the  Sun  at  the  Earth's  mean  distance  is  16^  2''. 

The  Ephemeris  of  the  Moon  is  constructed  from  Peirce's  Tables  of  the  Moon^  2d  edi' 
tion^  Washington,  1865.  They  include  the  Tables  of  the  Moon^s  Parallax  constructed 
from  Walker's  and  Adams's  formules. 

The  Semidiameter  of  the  Moon  is  computed  from  the  Moon's  Horizontal  Parallax  by  the 
formula, 

S=.272274  7r+2'^5. 
A  semidiameter  2^^.5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations. 

The  Ephemeris  of  Mercury  is  derived  from  Prof.  Winlock's  Tables  of  Mercury^  Wash- 
ington, 1864.  They  are  based  on  the  theory  of  Le  Verrier,  published  in  the  Additions  to 
the  Connaissdnce  des  Temps  for  1848. 


^AstTonomische  JYachrickten,  No.  1506. 
t  From  Carlini's  Tables  before  1858. 
X  Astronomical  Observations  made  at  the  U.  S.  Naval  Ohstrvatory^  Washingpon^  1865,  Appendix  IL 
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CONSTRUCTION  OF  THE  ALMANAC. 

The  Ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill^s  Tables  of  Venus^  Wash- 
ington, 1872. 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from  Lindenau's 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lind- 
ENAu's  Elements  of  Mars^  published  in  the  Memoirs  of  tfie  Royal  Astronomical  Society^ 
Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Le  Verrier^s  secular  variations  of 
the  elements  are  likewise  adopted.  The  following  are  the  corresponding  corrected  ele- 
ments, and  annual  variations  for  Washington,  1855.0 : 

L  =320  13  33.87+689 101'M627/. 
TT  =333  23  17.84+65^^9990 «. 
a  =  48  25  55.29+27^^6997  ^ 
i  =     1  51     2.20-  0^^0214U. 
e  =  19238'^75     +  0'M8549<. 
n  =  689050^^.8927 
a  =  1.5236915 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Bouvard^s 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulee. 

The  Ephemeris  of  Saturn  is  derived  from  Boxivard's  Tables.  The  perturbations  pro- 
duced by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased 
by  -^  of  their  value.  Adamses  Table  in  the  British  Nautical  Almanac  for  1851  has  been 
substituted  for  Bouvard's  Table  XLII.  The  following  corrections  of  the  elements  for 
1855.0  have  also  been  introduced : 

corr.  mean  long.  =+     4''.9 

corr.  long,  of  node  =— 143^^0 

corr.  inclination  =—     5'^7+0''.0149/. 

The  Ephemeris  of  Uranus  is  derived  from  Prof.  Newcomb's  Tables  of  Uranus^  Wash- 
ington, 1873. 

The  Ephemeris  of  Neptune  is  derived  from  Prof.  Newcomb's  Tahles  of  Neptune^  Wash- 
ington, 1866. 

The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  Damoiseau's 
Tables. 

The  semidiameters  of  the  Planets  are  computed  from  the  following  values : 

Log  Diat  Aathority. 

0.00    Le  Verrier,  Theory  of  Mercury, 

0.00] 

0.25     Peirce,  from  the  Washington  Obser- 

0.70  i       vations  of  1845  and  1846,  made 

0.95  with  the  mural  circle. 

1.303 

0.70 

0.95 

• 

The  apparent  elements  of  Saturn's  Rings  are  computed  from  Bessel's  data,  except  those 
for  Bond's  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  are  adapted  to  the  modification  of  Bessel's  for- 
mulae, suggested  by  T.  Henry  Safford,  jr.  The  formulse  are  given  in  Peikce's  Spherical 
Astronomy  and  Chauvenet's  Spherical  and  Practical  Astronomy^  Vol.  I. 
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Semidiameter. 

Mercury 

3.34 

Venus 

8.546  d=  0.086 

Mars  (polar) 

2.842  d=  0.057 

Jupiter  (polar) 

18.78   zt  0.067 

Saturn  (polar) 

8.77   zt  0.039 

Uranus 

1.68   ±0.3 

Jupiter  (equat.) 

20.00 

Saturn  (equat.) 

9.38 

APPENDIX. 

The  elements  for  occultations  of  stars  by  the  moon  are  adapted  to  Bessel's  method  in 
the  Astronomische  NackricJUeny  Vol.  VII.,  and  the  Berliner  Astronomisches  Jahrbuck  for 
1831.     The  formulae  are  also  to  be  found  in  Chauvenet's  Astronomy, 

The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  proofs 
from  the  stereotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  in 
which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Moon's  longitude,  latitude,  semi- 
diameter  and  horizontal  parallax  by  Prof.  Keith,  right  ascension  and  declination  by  Prof. 
Van  Vleck,  and  culminations  by  Prof.  Runkle;  the  lunar  distances  by  Mr.  W.  B. 
Oliver  ;  Mercury  and  Venus  by  Mr.  Austin  ;  Mars  and  Uranus  by  Mr.  Febrel  ;  Jupiter 
and  Jupiter's  Satellites  by  Prof.  Kendall;  Saturn  by  Prof.  Van  Vleck;  and  Neptune 
by  Mr.  Wiessner.  The  fixed  stars  have  been  prepared  by  Mr.  Wiessner,  Mr.  Loomis 
and  Mr.  Eastwood;  the  general  constants  for  their  reduction  by  Mr.  Hill;  and  the  occul- 
tations by  Mr.  Downes  assisted  by  Mr.  Wiessner.  The  eclipses  have  been  computed  and 
the  charts  projected  by  Mr.  Hill.  The  positions  of  observatories  were  compiled  by  Dr. 
B.  A.  Gould,  and  revised  by  him  for  the  volume  for  1870. 
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40 

37 

41 
41 

37 
40 
41 
42 

38 
40 
43 
42 

38 
41 
42 
43 

gaiilhmB  in  the  EphemeriB  are  decratnng,  mid  nbtracUd  when  tbey  ace  increanng. 

onal 

Lo- 

TABLli:  II.-SIDEREAL  OTO  MEAN  SOUR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SffiEREAL  TIME  INTERVAL, 

Side- 
real. 

Qh. 

Ih. 

211. 

3^ 

4h. 

5^- 

e**- 

7h. 

For 
SecoBda. 

m 
0 
1 

2 
3 
4 

m 
0 
0 
0 
0 
0 

0.000 
0.164 
0.328 
0.491 
0.655 

m      8 
0     9.830 
0    9.993 
0  10.157 
0  10.321 
0  10.485 

0  19*659 
0  19.823 
0  19.987 
0  20.151 
0  20.314 

0  29*489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 

m       8 
0  39.318 
0  39.482 
0  39.646 
0  39.810 
0  39.974 

m       8 
0  49.148 
0  49.312 
0  49.475 
0  49.639 
0  49.803 

m      H 
0  58.977 
0  59.141 
0  59.305 
0  59.469 
0  59.633 

m      ■ 
1     8.807 
1     8.971 
1     9.136 
1    9.298 
1     9.462 

B 
1 

2 

3 

4 

0.003 
.005 
.008 
.011 

5 
6 
7 

8 
9 

0 
0 
0 
0 
0 

0.819 
0.983 
1.147 
1.311 
1.474 

0  10.649 
0  10.813 
0  10.976 
0  11.140 
0  11.304 

0  20.478 
0  20.642 
0  20.806 
0  20.970 
0  21.134 

0  30.308 
0  30.472 
0  30.635 
0  30.799 
0  30.963 

0  40.137 
0  40.301 
0  40.465 
0  40.629 
0  40.793 

0  49.967 
0  50.131 
0  50.295 
0  50.458 
0  50.622 

0  59.796 

0  59.960 

1  0.124 
1    0.288 
1     0.452 

1    9.626 
1    9.790 
1     9.954 
1  10.118 
1  10.281 

5 
6 

7 
8 
9 

.014 
.016 
.010 
.022 
.025 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.638 
1.802 
1.966 
2.130 
2.294 

0  11.468 
0  11.632 
0  11.795 
0  11.959 
0  12.123 

0  21.297 
0  21.461 
0  21.625 
0  21.789 
0  21.953 

0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 

0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  50.786 
0  50.950 
0  51.114 
0  51 .278 
0  51.441 

0.616 
0.779 
0.943 
1.107 
1.271 

]  10.445 
1  10.600 
1  10.773 
1  10.937 
1  11.100 

10 
11 
12 
13 
14 

.027 
.030 
.033 
.035 
.038 

15 
16 
17 

18 
19 

0 
0 
0 
0 
0 

2.457 
2.621 
2.785 
2.949 
3.113 

0  12.287 
0  12.451 
0  12.615 
0  12.778 
0  12.942 

0  22.1 17 
0  22.280 
0  22.444 
0  22.608 
0  22.772 

0  31.946 
0  32.110 
0  32.274 
0  32.438 
0  32.60a 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.960 

1.435 
1.599 
1.762 
1.926 
2.090 

1  11.264 
1  11.428 
1  11.692 
1  11.756 
1  11.920 

15 
16 
17 
18 
19 

.041 
.044 
.046 
.049 
.052 

20 
2] 
22 
23 
24 

0 
0 
0 
0 
0 

3.277 
3.440 
3.604 
3.768 
3.932 

0  13.106 
0  13.270 
0  13.434 
0  13.598 
0  13.761 

0  22.936 
0  23.099 
0  23.263 
0  23.427 
0  23.591 

0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
0  43.250 

0  52.424 
0  52.588 
0  52.752 
0  52.916 
0  53.080 

f 

2.254 
2.418 
2.582 
2.745 
2.909 

1  12.083 
1  12.247 
1  liL41] 
I  12.575 
1  12.739 

20 
21 
22 
23 
24 

.055 
.057 
.060 
.063 
.066 

25 
26 
27 

28 
29 

0 
0 
0 
0 
0 

4.096 
4.259 
4.423 
4.587 
4.751 

0  13.925 
0  14.089 
0  14.253 
0  14.417 
0  14.581 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  53^243 
0  53.407 
0  53.^71 
0  53.735 
0  53.899 

3.073 
3.237 
3.401 
3.564 
3.728 

1  12.903 
1  13.066 
1  13.230 
I  13.394 
1  13.558 

25 
26 
27 

28 
29 

.068 
.071 
.074 
.076 
.079 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.915 
5.079 
5.242 

5.406 
5.570 

0  14.744 

0  14.908 
0  15.072 
0  15.236 
0  15.400 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 

0  44.233 
0  44.397 
0  44.561 
0  44.724 

0  44.888 

0  54.063 
0  54.226 
0  54.390 
0  54.554 
0  54.718 

3.892 
4.056 
4.220 
4.384 
4.547 

1  13.722 
1  13.886 
1  14.049 
1  14.213 
1  14.377 

30 
31 
32 
33 
34 

.082 
.085 
.087 
.090 
.093 

35 
36 
37 
38 
39 

0 
0 
0 
0 
0 

5.734 

5.898 
6.062 
6.225 
6.389 

0  15.563 
0  15.727 
0  15.891 
0  16.055 
0  16.219 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
0  26.048 

0  35.223 
0  35.386 
0  35.550 
0  35.714 

0  35.878 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  45.707 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
0  55.537 

4.711 

4.875 
6.039 
6.203 
5.367 

1  14.541 
1  14.705 
1  14.868 
1  15.032 
1  16.196 

35 
36 
37 
38 
39 

.096 
.096 
.101 
.104 
.106 

40 
41 
42 

43 

44 

0 
0 
0 
0 
0 

6.553 
6.717 

6.881 
7.045 
7.208 

0  16.383 
0  16.546 
0  16.710 
0  16.874 
0  17.038 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  36.042 
0  36.206 
0  36.369 
0  36.533 
0  36.697 

0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  65.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

1 

5.530 
5.694 
5.858 
6.022 
6.186 

I  16.360 
1  15.524 
1  15-688 
1  15.851 
1  16.015 

40 
41 
42 
43 
44 

.109 
.112 
.115 
.117 
.120 

45 
46 

47 
48 
49 

0 
0 
0 
0 
0 

7.372 
7.536 
7.700 
7.864 
8.027 

0  17.202 
0  17.366 
0  17.629 
0  17.693 
0  17.857 

0  27.031 
0  27.195 
0  27.359 
0  27.523 
0  27.687 

0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
0  47.346 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

6.360 
6.513 
6.677 
6.841 

7.005 

1  16.179 
1  16.343 
1  16.507 
1  16.671 
1  16.834 

45 
46 

47 
48 
49 

.123 
.126 
.128 
.131 
.134 

50 
51 
52 
53 
54 

0 

t) 

0 
0 
0 

8.191 

8.355 
8.519 
8.683 

8.847 

0  18.021 
0  18.185 
0  18.349 
0  18.512 
0  18.676 

0  27.850 
-0  28.014 
0  28.178 
0  28.342 
0  28.506 

0  37.680 
0  37.844 
0  38.008 
0  38.171 
0  38.335 

0  47.510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

7.169 
7.332 

7.496 
7.660 

7.824 

1  16.998 
1  17.162 
1  17.326 
1  17.490 
1  17.654 

50 
51 
52 
53 
54 

.137 
.139 
.142 
.145 
.147 

55 
56 
57 

58 

59 



0 
0 
0 
0 
0 

9.010 
9.174 
9.338 

9.502 
9.666 

0  18.840 
0  19.004 
0  10.168 
0  19.331 
0  19.495 

0  28.670 
0  28.833 
0  28.997 
0  29.  J  61 
0  29.325 

0  38.499 
0  38.663 
0  38.827 
0  38.991 
0  39.154 

0  48.329 
0  48.492 
0  48.656 
0  48.820 
0  48.984 

0  58.158 
0  58.322 
0  58.486 
0  58.650 
0  58.814 

1 
1 

7.988 
8.152 
8.315 
8.479 
8.643 

1  17.817 
1  17.981 
1  18.145 
1  18.309 
1  18.473 

55 
56 
57 

58 
59 

.150 
.153 
.156 

.l.f)8 
0.161 

8 


TABL<£  II.-SIDEREAl  INTO  MEAN  SOLAR  TIME. 


1 

Side- 
real. 

m 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

• 

8*^ 

m      8 

gh. 

10^- 

11^- 

12^ 

13*^ 

14h. 

15^- 

For 
Secondii. 

m      8 

m      8 

m      8 

m 

8 

m      8 

m       8 

m      8 

0 

I  18.636 

1  28.466 

1  38.296 

1  48.125 

57.955 

2    7.784 

2  17.614 

2  27.443 

8 

8 

1 

1   18.800 

1  28.630 

1  38.459 

1  48.289 

58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

58.282 

2    8.112 

2  17.941 

2  27.771 

2 

.005 

3 

1  19.128 

1  28.958 

I  38.787 

1  48.617 

1  58.4461 

2    8.276 

2  18.105 

2  27.935 

3 

.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

58.610 

2    8.440 

2  18569 

2  28.099 

4 

.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

58.774 

2    8.603 

2  18.433 

2  28.263 

5 

.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597 

2  28.426 

-6 

.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

59.101 

2    8.931 

2  18.761 

2  28.590 

7 

.019 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

59.265 

2    9.095 

2  18.924 

2  28.754 

8 

.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1 

59.429 

2    9.259 

2  19.088 

2  28.918 

9 

.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49763 

59.593 

2    9.423 

2  19.252 

2  29.082 

10 

.027 

11 

1  20.439 

1  30.268 

1  40.098 

i  49.927 

59  757 

2    9.586 

2  19.416 

2  29.245 

11 

.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2    9.750 

2  19.580 

2  29.409 

12 

.033 

]3 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

.038 

15 

1  21.094 

1  30.923 

I  40.753 

1  50.583 

2 

0.412 

2  10542 

2  30.071 

2  29.901 

15 

.041 

16 

1  21.258 

1  31.087 

I  40.917 

1  50.746 

2 

0.576 

2  10.405 

2  20  235 

2  30.065 

16 

.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

.060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

.063 

24 

1  22.568 

1  32.398 

1  42iJ27 

1  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2 

2.050 

2  11.880 

2  21 .709 

2  31.539 

25 

.068 

26 

1  22.896 

1  3'iJ.726 

1  42.555 

1  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

.076 

29 

1  23.387 

1  33517 

1  43.047 

1  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

.082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

33 

.090 

34 

1  24i«)7 

1  34.086 

1  43.866 

1  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34 

.093 

35 

1  24.370 

1  34i200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

•101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.508 

2  14.337 

2  24.167 

2  33.996 

40 

.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.822 

2  34.652 

44 

.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2 

5.327 

2  15.156 

2  24.986 

2  34.816 

45 

.123 

46 

1  26.172 

1  :i6.002 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

2  15.484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

.137 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35.%2 

52 

.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

6.6:37 

2  16.467 

2  26.297 

2  36.126 

53 

.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

.1.50 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.2f)9 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2 

7.2<)3 

2  17.122 

2  20.952 

2  36.781 

57 

.ir»() 

58 

1  28.138 

1  37.J)68 

1  47.797 

1  57.627 

2 

7.457 

2  17.286 

2  27.116 

2  36.945 

5H 

.ir>s 

59 

1  28.302 

1  38.132 

1  47.1K31 

1  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

5* 

O.UH 

TABLE  II.-SIDEREAL  INTO  MEAN  SOLAR  TIME, 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 


16' 


m 
0 

1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

20 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 

42 
43 

44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


m  s 
2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 


Ijh. 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


38.092 
38.256 
38.420 
38.584 
38.747 

38.'911 
39.075 
39.239 
39.403 
39.566 

39.730 
39.894 
40.058 
40.222 
40.386 


2  40.549 
2  40.713 
2  40.877 
2  41 .041 
2  41.205 

2  4]  .369 
2  41.532 
2  41.696 
41.860 
42.024 


2 
2 


2  42.188 
2  42.352 
2  42.515 
2  42.679 
2  42.843 


2 
2 
2 
2 
2 

2 
2 
2 
2 


43.007 
43.171 
43.334 
43.498 
43.662 

43.826 
43.990 
44.154 
44.317 


2  44  48] 


2 
2 
2 
2 
2 


44.645 
44.809 
44.973 
45.137 
45.300 


2  45.464 
2  45.628 
2  45.792 
2  45.956 
2  46.120 

2  46.283 
2  46.447 
2  46.611 
2  46.775 
2  46.939 


m  8 
2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 


18^ 


19^- 


2 
2 
2 
2 
2 


47.922 

48.085 
48.249 
48.413 
48.577 


2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  51.034 


2 
2 
2 
2 

2 


51.198 
51.362 
51.526 
51 .690 
51.853 


2  52,017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  53.164 
2  53.328 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.31] 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  55.458 
2  55.621 
2  55.785 
2  55.949 

2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


m  I 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 

2  57.751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 


2 
2 
2 
2 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 


3 
3 
3 
3 
3 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


59.389 
59.553 
59.717 
59.881 
0.045 

0.209 
0.372 
.0.536 
0.700 
0.864 

1.028 
1.192 
1.355 
1.519 


3    1.683 


1.847 
2.011 
2.174 
2.338 
2.502 


3  2.666 

3  2.830 

3  2.994 

3  3.157 

3  3.321 


3.485 
3.649 
3.813 
3.977 
4140 

4.304 
4.468 
4.632 
4.796 
4.960 

5.123 

5.287 
5.451 
5.615 
5.779 

5.942 
6.106 
6.270 
6.434 
6.598 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


6.762 
6.925 
7.089 
7.253 
7.417 

7.581 
7.745 
7.908 
8.072 
8.236 

8.400 
8.564 
8.728 
8.891 
9.055 

9.219 
9.383 
9.547 
9.710 
9.874 


20 


h. 


3  10.038 

3  10.202 
3  10.366 

3  10.530 

3  10.693 

3  10.857 

3  11.021 

3  11.185 

3  11.349 

3  11.513 

3  11.676 

3  11.840 

3  12.004 

3  12.168 

3  12.332 

3  12.496 

3  12.659 

3  12.823 

3  12.987 

3  13.151 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


13.315 
13.478 
13.642 

13.806 
13.970 

14.134 
14.298 
14.461 
14.625 

14.789 

14.953 
15.117 
15.281 
15.444 

15.608 

15.772 
15.936 
16.100 
16.264 
16.427 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


16.591 
16.755 
16.919 
17.083 
17.246 

17.410 
17.574 
17.738 
17.902 
18.066 

18.229 
18.393 
18.557 
18.721 

18.885 


2V 


3  19.049 
3  19.212 
3  19  376 
3  19.540 
3  19.704 

3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 


3 
3 
3 
3 
3 


21.506 
21.670 
21.834 
21.997 
22.161 


3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
3  23.308 
3  23.472 
23.636 
23.800 


3 
3 


3  23.963 
3  24.127 
3  24.291 
3  24.455 
3  24.619 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


24.782 
24.946 
25.110 
25.274 
25.438 

25.602 
25.765 
25.929 
26.093 
26.257 


m 
3 
3 
3 
3 
3 


26.421 
26.585 
26.748 
26.912 
27.076 


3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 

3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 


22^ 


3 
3 
3 
3 
3 


28.878 
29.042 
29.206 
29.370 
29.533 


3  29.697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 


3 
3 
3 
3 
3 


31.336 
31.499 
31.663 
31.827 
31.991 


3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 


3 
3 
3 
3 
3 


32.974 
33.138 
33.301 
33.465 
33.629 


3  33.793 
3  33.957 
3  34.121 
3  34.284 
3  34.448 


3 
3 
3 
3 
3 


34.612 
34.776 
34.940 
35.104 
a5.267 


3  35.431 
3  35.595 
3  35.759 
3  35.923 
3  36.086 


m 
3 
3 
3 
3 
3 


36.250 
36.414 
36.578 
36.742 
36.906 


3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 

3  37.889 
3  38.052 
3  38.216 
3  38.380 
3  38.544 


23^ 


3 
3 
3 
3 
3 


38.708 
38.871 
39.035 
39.199 
39.363 


3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 

3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


43.622 
43.786 
43.950 
44.114 

44.278 

44.442 
44.605 
44.769 
44.933 
45.09ft 


3  45.261 
3  45.425 
3  45.588 
3  45.752 
3  45.916 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


For 
Seeondft. 


46.080 
46^^44 
46.407 
46.571 
46.735 

46-899 
47.063 
47.227 
47.390 
47.554 

47.718 
47.882 
48.046 
48.210 
48.373 

48.537 
48.701 
48.865 
49.029 
49.193 


3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


50.175 
50.339 
50.503 
50.667 
50.831 

50.995 
51.158 
51.322 
51.486 
51.650 


3  51.814 
3  51.978 
3  52.141 
3  52.305 
3  52.469 

3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.288 

3  53.452 
3  53.616 
3  53.780 
3  53.943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 


3 
3 
3 
3 
3 


55.090 
55.254 
55.418 
55.582 
55.746 


s 

1 
2 
3 
4 

5 
6 

7 
8 


10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 

561 
57 
58 
59 


0.003 
.005 
.008 
.011 

.014 
.016 
.010 
.022 
.025 

.027 
.030 
.033 
.035 
.038 

.041 
.044 
.046 
.049 
.052 

.055 
.057 
.060 
.063 
.066 

.068 
.071 
.074 
.076 
.079 

.082 
.085 
.087 
.090 
.093 

.096 
.008 
.101 
.104 
.106 

.109 
.112 
.115 
.117 
.120 

.123 
.126 
.128 
.131 
.134 

.137 
.139 
.142 
.145 
.147 

.150 
.153 
.156 
.158 
0.161 
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TABIif:  III.-MEAN  SOUR  miO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

0*^- 

lb. 

2h. 

3^ 

^h. 

5^- 

6^- 

nh. 

For 
Seconds. 

m 
0 

1 

2 
3 
4 

m 
0 
0 
0 
0 
0 

0.000 
0.164 
0.329 
0.493 
0.657 

m      B 
0    9.856 
0  10.021 
0  10.185 
0  10.349 
0  10.514 

m      8 
0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

m      8 
0  29.569 
0  29.734 
0  29.898 
0  30.062 
0  30.227 

m       1 
0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

m      8 
0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

Dl         8 

0  59.139 
0  59.303 
0  59.467 
0  59.632 
0  59.796 

m 
x 

8.995 
9.160 
9.324 
9.488 
9.652 

1 
2 
3 
4 

0.003 
.005 
.008 
.011 

5 
6 

7 
8 
9 

0 
0 
0 
0 
0 

0.821 
0.986 
1.150 
1.314 
1.478 

0  10.678 
0  10.842 
0  11.006 
0  11.171 
0  11.335 

0  20.534 
0  20.699 
0  20.86:^ 
0  21.027 
0  21.191 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  59.960 

1  0.124 
1     0.289 
1     0.453 
1     0.617 

9.817 

9.981 

10.145 

10.310 

10.474 

5 
6 

7 
8 
9 

.014 
.016 
.019 
.022 
.025 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.643 
1.807 
1.971 
2.136 
2.300 

0  11.499 
0  11.663 
0  11.828 
0  11.992 
0  12.156 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  31i212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

1    0.782 
1     0.946 
1     1.110 
1     1.274 
1     1.439 

1  10.638 
1  10.802 
1  10.967 
1  11.131 
1  11.295 

10 
11 
12 
13 
14 

.027 
.030 
.033 
.036 
.038 

15 
16 
17 
18 
19 

0 
0 
0 
0 
0 

2.464 
2.628 
2.793 
2.957 
3.121 

0  12.321 
0  12.485 
0  12.649 
0  12.813 
0  12.978 

0  22.177 
0  22.341 
0  22.506 
0  22.670 
0  22.834 

0  32.034 
0  32.198 
0  32.362 
0  32.526 
0  32.691 

0  41.890 
0  42.054 
0  42.219 
0  42.383 
0  42.547 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

1     1.603 
1    1.767 
1     1.932 
1    2.096 
1    2.260 

11.459 
11.624 
11.788 
11.952 
12.117 

15 
16 
17 
18 
19 

.041 
.044 
.047 
.049 
.052 

20 
2] 
22 
23 
24 

0 
0 
0 
0 
0 

3.285 
3.450 
3.614 

3.778 
3.943 

0  13.142 
0  13.306 
0  13.471 
0  13.635 
0  13.799 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  32.855 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  52.568 
0  52.732 
0  52.896 
0  53.061 
0  53.225 

1    2.424 
1     2.589 
1    2.753 
1     2.917 
1     3.081 

12.281 
12.445 
12.609 
12.774 
12.938 

20 
21 
22 
23 
24 

.055 
.057 
.060 
.063 
.066 

25 
26 
27 

28 
29 

0 
0 
0 
0 
0 

4.107 
4.271 
4.4^ 
4.600 
4.764 

0  13.963 
0  14.128 
0  14.292 
0  14.456 
0  14.620 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  53.389 
0  53.554 
0  53.718 
0  53.882 
0  54.046 

1     3.246 
1    3.410 
1     3.574 
1    3.739 
1     3.903 

1  13.102 
1  13.266 
1  13,431 
I  13.595 
1  13.759 

25 
26 
27 

28 
29 

.068 
,071 
.074 
.077 
.079 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.928 
5.093 
5i>57 
5.421 
5.585 

0  14.785 
0  14.949 
0  15.113 
0  15ii78 
0  15.442 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  34.498 
0  34.662 
0  34.826 
0  34.990 
0  35.155 

0  44.354 
0  44.518 
0  44.683 

0  44.847 
0  45.011 

0  54.211 
0  54.375 
0  54.539 
0  54.703 

0  54.868 

1    4.067 
1     4.231 
1    4.396 
1    4.560 
1    4.724 

1  13.924 
1  14.088 
1  14.252 
1  14.416 
1  14.581 

30 
31 
32 
33 
34 

.082 
.085 
.088 
.090 
.093 

35 
36 
37 
38 
39 

0 
0 
0 
0 
0 

5.750 
5.914 
6.078 
6.242 
6.407 

0  15.606 
0  15.770 
0  15.935 
0  16.099 
0  16.263 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  45.176 
0  45.340 
0  45.504 
0  45.668 
0  45.833 

0  55.032 
0  55.196 
0  55.361 
0  55.525 
0  55.689 

1    4.888 
1    5.053 
1    5.217 
1    5.381 
1    5.546 

14.745 
14.909 
15.073 
15.238 
15.402 

35 
36 
37 
38 
39 

.096 
.099 
.101 
.104 
.107 

40 
41 
42 
43 
44 

0 
0 
0 
0 
0 

6.571 
6.735 
6.900 
7.064 
7.228 

0  16.427 
0  16.592 
0  16.756 
0  16.920 
0  17.085 

0  26.284 
0  26.448 
0  26.612 
0  26.777 
0  26.941 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 

0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  55.853 
0  56.018 
0  56.182 
0  56.346 
0  56.510 

1     5.710 
1    5.874 
1    6.038 
1    6.203 
1    6.367 

15.566 
15.731 
15.895 
16.059 
16.223 

40 

41 

'42 

43 

44 

.110 
.112 
.115 
.118 

.120 

45 
46 
47 

48 
49 

0 
0 
0 
0 
0 

7.392 
7.557 
7.721 

7.885 
8.049 

0  17.249 
0  17.413 
0  17.577 
0  17.742 
0  17.906 

0  27.105 
0  27.270 
0  27.434 
0  27.598 
0  27.762 

0  36.962 
0  37.126 
0  37.290 
0  37.455 
0  37.619 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

1    6.531 
1     6.695 
1    6.860 
1     7.024 
1    7.188 

^ 

16.388 
16.552 
16.716 
16.881 
17.045 

45 
46 
47 

48 
49 

.123 
.126 
.129 
.131 
.134 

50 
51 
52 
53 
54 

0 
0 
0 
0 
0 

8.214 

8.378 
8.542 
8.707 
8.871 

0  18.070 
0  18.234 
0  18.399 
0  18.563 
0  18.727 

0  27.927 
0  28.091 
0  28.255 
0  28.420 
0  28.584 

0  37.783 
0  37.947 
0  38.112 
0  38.276 
0  38.440 

0  47.640 
0  47.804 
0  47.968 
0  48.132 
0  48.297 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  58.153 

1     7.353 
1     7.517 
1     7.681 
1     7.845 
1     8.010 

17.209 
17.373 
17.538 
17.702 
17.866 

50 
51 
52 
53 
54 

.137 
.140 
.142 
.145 
.148 

55 
56 
57 

58 
59 

0 
0 
0 
0 
0 

9.035 
9.199 
9.364 
9.528 
9.692 

0  18.892 
0  19.056 
0  19.220 
0  19.384 
0  19.549 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 

0  38.605 
0  38.769 
0  38.933 
0  39.097 
0  39.262 

0  48.461 
0  48.625 
0  48.790 
0  48.954 
0  49.118 

0  58.317 

0  58.482 
0  58.646 
0  58.810 
0  58.975 

1    8.174 
1     8.338 
1     8.502 
1    8.667 
1    8.831 

18.030 
18.195 
18.359 
18.523 

18.688 

55 
56 
57 

58 
59 

.151 
.153 
.156 
.159 
0.162 
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TABLE  III.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


'   ' 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

; 

Mean 
Solar. 

m 

gh. 

gh. 

10^ 

11^ 

12^ 

13^ 

14h. 

15^- 

For 
SecondH. 

m      8 

m       8 

m      8 

m      8 

m 

8 

m       8 

m       8 

in       8 

0 

1  18.852 

1  28.708 

1  38.565 

1  48.421 

58.278 

2    8.134 

2  17.991 

2  27.847 

B 

8 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

58.442 

2    8.2<)8 

2  18.155 

2  28.01 1 

1 

0.003 

2 

1  10.180 

1  29.037 

1  38.893 

1  48.750 

58.606 

2    8.463 

2  18.319 

2  28.176 

2 

.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

58.771 

2    8.627 

2  18.4H3 

2  28.340 

3 

.008 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

58.935 

2    8.791 

2  18.648 

2  28.504 

4 

.011 

5 

1  19.673 

I  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

59.263 

2    9.120 

2  18.976 

2  28.833 

6 

.016 

7 

I  20.002 

1  29.858 

1  39.715 

1  49.571 

59.428 

2    9.284 

2  19.141 

2  28.997 

7 

.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

.2  29.326 

9 

.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

59.920 

2    9.777 

2  19*633 

2  29.490 

10 

.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

.633 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

.038 

15 

1  21.316 

1  31.172 

1  41.029 

1-  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2 

0.906 

2  10.763 

2  20  619 

2  30.476 

16 

.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.629 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2 

2.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31.964 

25 

.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22.426 

2  32.283 

27 

.074 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

2  22.755 

3  32.611 

29 

.079 

30 

I  23.780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32 

.088 

33 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2 

4.1^2 

2  14.048 

2  23.905 

2  33761 

36 

.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

^2 

4.520 

2  14.377 

2  24.233 

2  34.090 

38 

.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  2*751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2 

5.342 

2  15.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.383 

2  35.239 

4.-) 

.12:} 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.69J 

2  25.547 

2  35.404 

46 

.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.r6:J 

47 

.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2 

6.163 

2  16.019 

2  25.676 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.697 

49 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  36.225 

51 

.1 10 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.554 

53 

.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.4.56 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

.irs 

57 

1  28.215 

.1  38.072 

1  47.928 

1  57.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.21 1 

57 

.1^ 

58 

1  28.380 

1  38.236 

1  48.093 

1  57.940 

2 

7.806 

2  17.662 

2  27.519 

2  37.375 

58 

.lo9 

59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

59 

0.162  j 
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TABLE  III.-MEAN  TOUR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TJME  INTERVAL. 

Mean 
Solar. 

16^ 

17h. 

18^ 

19^ 

20^ 

21'^- 

22^ 

23*^- 

For 
Seconds. 

m 

m      s 

m      s 

m 

8 

m      8 

m      8 

m      8 

m      8 

m      8 

0 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

8 

8 

1 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.294 

3  27.150 

3  37.0071    3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3    7.602 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

.005 

3 

2  38.196 

2  48.053 

2  57.909 

3    7.766 

3  17  622 

3  27.47fl 

3  37.335 

3  47.192 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

.011 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

.014 

6 

2  38.689 

2  48.546 

2  58.402 

3    8J259 

3  18.115 

3  27.972 

3  37.828 

3  47.685 

6 

.016 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

.019 

B 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    8.751 

3  18.608 

3  38.464 

3  38.321 

3  48.177 

9 

.025 

10 

2  39.346 

2  49.203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

.027 

11 

2  39.51] 

2  49.367 

2  59.224 

3    9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

.030 

12 

2  39.675 

2  49.531 

2  59.388 

3    9.244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

.033 

13 

2  39.839 

2  49.696 

2  59.552 

3    9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

.036 

14 

2  40.003 

2  49.860 

2  59.716 

3    9.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

.041 

16 

2  40.332 

2  50.188 

3 

0.045 

3    9.901 

3  19.758 

3  29.614 

3  39.471 

3  49.327 

16 

.044 

17 

2  40.496 

2  50.353 

3 

0.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49.492 

17 

.047 

18 

2  40.661 

2  50.517 

3 

0.373 

3  l0iJ30 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

.049 

19 

2  40.825 

2  50.681 

3 

0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

M2 

20 

2  40.989 

2  50.846 

3 

0.702 

3  10.559 

3  20.415 

3  30i?71 

3  40.128 

3  49.984 

20 

.055 

21 

2  41.153 

2  51.010 

3 

0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

.057 

22 

2  41.318 

2  51.174 

3 

1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

.060 

23 

2  41.482 

2  51.338 

3 

1.195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

.063 

24 

2  41.646 

2  51.503 

3 

1.359 

3  ni216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066 

25 

2  41.810 

2  51.667 

3 

1.523 

3  11.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

.068 

26 

2  41.975 

2  51.831 

3 

1.688 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

.071 

27 

2  42.139 

2  51.995 

3 

1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

.074 

28 

2  42.303 

2  52.160 

3 

2.016 

3  11.873 

3  21.729 

3  31.586 

3  41 .442 

3  51.299 

28 

.077 

2D 

2  42.468 

2  52.324 

3 

2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

29 

.079 

30 

2  42.632 

2  52.488 

3 

2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082 

31 

2  42.796 

2  52.653 

3 

2.509 

3  12.366 

3  22i222 

3  32.078 

3  41.935 

3  51.791 

31 

.085 

32 

2  42.960 

2  52.817 

3 

2.673 

3  12.530 

3  22.386 

3  32243 

3  42.099 

3  51.956 

32 

.088 

33 

2  43.125 

2  52.981 

3 

2.8:38 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

.090 

34 

2  43.289 

2  53.145 

3 

3.002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

.093 

35 

2  43.453 

2  53.310 

3 

3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

.096 

36 

2  43.617 

2  53.474 

3 

3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

.099 

37 

2  43.782 

2  53.638 

3 

3.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101 

38 

2  43.946 

2  53.803 

3 

3.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

.104 

39 

2  44.110 

2  53.967 

3 

3.823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53.106 

39 

.107 

40 

2  44.275 

2  54.131 

3 

3.988 

3  13.844 

3  23.700 

3  33.557 

3  43.413 

3  53.270 

40 

,110 

41 

2  44.439 

2  54.295 

3 

4.152 

3  14.008 

3  23.865 

3  33.721 

3  43.578 

3  53.434 

41 

.112 

42 

2  44.603 

2  54.460 

3 

4.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

U2 

.115 

43 

2  44.767 

2  54.624 

3 

4.480 

3  14.337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

.118 

44 

2  44.932 

2  54.788 

3 

4  645 

3  14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

.120 

45 

2  45.096 

2  54.952 

3 

4.809 

3  14.665 

3  24.522 

3  34.378 

3  44.235 

3  54.091 

45 

.123 

46 

2  45.260 

2  55.117 

3 

4.973 

3  14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

.126 

47 

2  45.425 

2  55.281 

3 

5.137 

3  14.994 

3  24.850 

3  34.707 

3  44.563 

3  54.420 

47 

.129 

48 

2  45.589 

2  55.445 

3 

5.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

.131 

49 

2  45.753 

2  55.610 

3 

5.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892 

3  54.748 

49 

.134 

50 

2  45.917 

2  55.774 

3 

5.630 

3  15.4H7 

3  25.343 

3  35.200 

3  45.056 

3  54.913 

50 

.137 

51 

2  46.082 

2  55.938 

3 

5.795 

3  15.651 

3  25.508 

3  35.364 

3  46.220 

3  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3 

5.959 

3  15.815 

3  25.672 

3  35.528 

3  45.385 

3  55.241 

52 

.142 

53 

2  46.410 

2  56.267 

3 

6.123 

3  15.980 

3  25.836 

3  35.693 

3  45.549 

3  55.405 

53 

.145 

54 

2  46.574 

2  56.431 

3 

6.287 

3  16.144 

3  26.000 

3  35.857 

3  45.713 

3  55.570 

54 

.148 

55 

2  46.739 

2  56.595 

3 

6.452 

3  16.308 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

5-> 

.151 

56 

2  46.903 

2  56.750 

3 

6.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

5(5 

.1.53 

57 

2  47.067 

2  56.924 

3 

6.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

Q7 

.156 

58 

2  47.232 

2  57.088 

3 

6.944 

3  16.801 

3  26.657 

3  36  514 

3  46.370 

3  56.227 

58 

.159 

59 

2  47.396 

2  57.252 

3 

7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  56.391     5)1  0.162   1 
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TABLE  IV. 


TABLE  GIVING  THE  CORRECTIONS  OF  A  AND  B  WHICH  DEPEND  ON  THE 

ARGUMENTS  2<i,  AND   a— r'. 

In  units  of  the  Ji//A  decimal  for  Ji,  and  of  the /our^A  for  B. 


Arg. 

(2a) 


d 
0.0 

0.1 

0.2 

0.3 

0.4 

0.9 
0.6 
0.7 
0.8 
0.9 

1.0 
1.1 
1.2 
1.3 
1.4 

1.5 
1.6 

i.y 

1.8 
1.0 

2.0 
2.1 
2.2 
2.3 
2.4 

2.5 
2.6 
2.7 
2.8 
2.0 

3.0 
3.1 
3.2 
3.3 
3.4 

3.5 
3.6 
3.7 
3.8 
3.9 

4.0 
4.1 
4.2 
4.3 
4.4 
4.5 


A 


-  0 
19 
37 
55 
74 

92 
Jll 
128 
145 
163 

180 
196 
212 
228 
243 

258 
272 
285 
298 
310 

322 
333 
344 
353 
362 

370 
376 
383 
389 
394 

398 
401 
403 
404 
405 

405 
404 
402 
399 
395 

390 
385 
378 
372 
364 
-356 


B 


<L 


-886 
885 
882 
877 
870 

862 


841 
827 
811 

793 
775 
754 
732 
707 

682 
657 
628 
598 
569 

537 
503 
470 
435 
399 

362 
324 
285 
247 

209 

169 

129 

88 

46 

-  6 

+  35 

76 

116 

155 

196 

235 
274 
312 

350 

388 
+424 


Arg. 


d 
4.6 

4.7 

4.8 
4.9 
5.0 

5.1 
5.2 
5.3 
5,4 
5.5 

5.6 
5.7 

5.8 
5.9 
6.0 

6.1 
6.2 
6.3 
6.4 
6.5 

6.6 
6.7 
6.8 
6.9 
7.0 

7.1 
7.2 
7.3 
7.4 
7.5 

7.6 
7.7 

7.8 
7.0 
8.0 

8.1 

8.2 
8.3 
8,4 
8.5 

8.6 
8.7 
8.8 
8.9 
9.0 
9.1 


A 


a 


— :}47 

337 
326 
314 
302 

289 
277 
263 

248 
232 

217 
201 
185 
168 
151 

133 

116 

98 

79 

61 

42 
24 

—  6 

+  13 
32 

49 

68 

86 

105 

123 

140 
158 
175 
191 
207 

223 
239 
254 
268 
282 

294 
306 
319 
330 
341 
+350 


B 


+459 
493 
526 
558 

589 

619 
648 
675 
701 
725 

748 
769 

788 
806 
822 

837 
849 
859 
868 
875 

881 
884 
886 
885 
883 

879 
873 
865 

855 

844 

831 
815 
799 
781 
761 

738 
715 
691 
665 
637 

607 
578 
546 
514 
480 
+446 


Arg. 
(2([) 


d 
9.2 

9.3 

9.4 

9.5 

9.6 

9.7 

9.8 

9.9 

10.0 

10.1 

10.2 
10.3 
10.4 
10.5 
10.6 

10.7 
10.8 
10.9 
11.0 
11.1 

11.2 
11.3 
11.4 
11.5 
11.6 

11.7 
11.8 
11.9 
12.0 
12.1 

12.2 
12.3 
12.4 
12,5 
12.6 

12.7 
12.8 
12.9 
13.0 
13.1 

13.2 
13,3 
13.4 
13.5 
13.6 
13.7 


■^a 

^a 

+359 

+410 

367 

374 

374 

335 

381 

298 

387 

259 

392 

221 

396 

180 

400 

140 

403 

101 

404 

59 

405 

+  19 

405 

—  22 

404 

62 

402 

103 

400 

143 

396 

183 

392 

224 

387 

263 

380 

301 

374 

338 

367 

376 

359 

412 

350 

449 

340 

483 

329 

516 

317 

549 

306 

581 

293 

610 

281 

640 

267 

667 

252 

693 

237 

717 

221 

741 

206 

762 

190 

782 

174 

800 

156 

817 

138 

833 

121 

845 

104 

856 

85 

oOD 

67 

873 

48 
30 

879 
883 

+  11 

885 

—  7 

—885 

Arg. 

(a  -ro 


d 
O 

1 

2 

3 

4 

5 
6 
7 
8 
0 

10 
11 
12 
13 
14 

15 
16 
17 
18 
10 

20 
21 
22 
23 
24 

25 
26 
27 

28 
20 


Ji* 


+ 


0 

30 

59 

85 

106 

122 
132 
1*35 
130 
119 

102 

80 

53 

+  23 

—  7 

37 

66 

90 

110 

125 

134 
134 
129 
116 
97 

74 
47 

—  17 
+  13 
+  43 


Multiples  of  the 
Period  of  (2  ^  ) 


d 

1 

13.661 

2 

27.322 

3 

40.982 

Multiples  of  the 
Period  of  (^—r') 


1 
2 


2755 
55.11 


Arguments.     Washington  Mean  JYoon. 


1877. 


Jan. 

Feb. 

March 

April 

May 

June 

July 


0 
0 
0 
0 
0 
0 
0 


Arg. 

Arg. 

(24) 

(a-n 

d 

d 

8.464 

27.01 

12.142 

2.90 

12.821 

3.35 

2.839 

6.79 

5.517 

9.24 

9.195 

12.68 

11.874 

15.13 

1877. 


Aug.  0 

Sept.  0 

Oct.  0 

Nov.  0 

Dec.  0 

1878. 

Jan.  0 


Arg. 

(2a) 


1.892 
5.570 
8.248 
11.927 
0.945 

4.623 


Arg. 

(a-r') 


18.57 

22.02 

24.46 

0.35 

2.80 

6.25 


Remarks. 


To  the  argument  for  the  beginning 
of  any  month,  add  the  day  of  the 
month  and  Washington  mean  time, 
and  subtract  the  largest  contained 
multiple  of  the  period. 
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TABIiE  T. 


TABLE  GIVING  THE  CORRECTIONS  OF  A  AND  B  DEPENDING  ON  THE 

SMALL  TERMS  OF  THE  NUTATION. 

WASHINGTON  MEAN  MIDNIGHT. 

1877. 

LA. 

LB. 

1877. 

A.^. 

AjB. 

1877. 

LA. 

LB. 

Jan.       0 

—.00026 

— rf!0059 

May      5 

+.00007 

— (J!o016 

Sept.     2 

—.00010 

+<1!0099 

5 

25 

52 

10 

07 

31 

7 

—       03 

97 

10 

23 

47 

15 

05 

43 

12. 

+       04 

92 

15 

23 

44 

20 

04 

57 

17 

11 

83 

20 

23 

37 

25 

+       01 

68 

22 

15 

72 

25 

22 

31 

30 

—       04 

78 

27 

20 

60 

30 

21 

25 

June     4 , 

11 

85 

Oct.      2 

22 

45 

Feb.      4 

21 

18 

9 

17 

91 

7 

25 

30 

9 

21 

12 

14 

23 

91 

12 

25 

+       15 

14 

21 

—       05 

19 

29 

89 

17 

22 

—       01 

19 

21 

+       03 

24 

34 

83 

22 

21 

13 

24 

19 

11 

29 

39 

76 

27 

19 

25 

March  1 

18 

18 

July      4 

44 

64 

Nov.      1 

14 

34 

6 

16 

27 

9 

48 

49 

6 

08 

41 

11 

14 

33 

14 

51 

34 

11 

04 

45 

16 

12 

37 

19 

53 

—       15 

16 

+       01 

48 

21 

10 

40 

24 

53 

+       04 

21 

—       07 

46 

26 

08 

42 

29 

49 

21 

26 

12 

44 

31 

05 

42 

Aug.     3 

46 

41 

Dec.      1 

17 

38 

April    5 

—       01 

41 

8 

43 

57 

6 

19 

32 

10 

+       02 

36 

13 

38 

71 

11 

22 

23 

15 

04 

30 

18 

32 

83 

16 

25 

16 

20 

07 

21 

23 

24 

92 

21 

25 

-       07 

25 

08 

+       10 

28 

—.00017 

+0.0097 

26 

27 

+       02 

30 

+.00009 

—0.0003 

31 

—.00028 

+0.0009 

A  ^  =  +.00025  sin  (2  0  —  ft)  +.00009  sin  (2  r'  —  ft)        A  -B  =  +rf.W7  cos  (2  0  —  ft) 

+.00010  sin  2  (0  —  r')  +.00005  cos  V                                    —0.0027  cos  (3  0  —  r) 

—.00005  sin  2  (0  -.  ft)  +.00004  sin  2  V                                +0.0024  cos  (2  F  —  ft) 

—.00011  sin  (3  0  —  r  )                                                              —0.0023  sin  V 

+0.0008  cos  2  r' 

These  terms  are  included  in  Log.  A  and  Log.  B,/,  G,  and  Log.  jf,  pages  249-257. 
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TABL.£  YI. 


TABLES  FOR  FINDING  THE  REDUCTIONS  OF  MEAN  TO  APPARENT 

RIGHT  ASCENSIONS  WHICH  DEPEND  ON  2([  AND  ([-T'. 

Hor.  Arg.  =  Star's  Right  Ascension.                                                         1 

Arg. 
(2<[) 

A« 

•      A"«. 

Arg. 

(2([) 

Ob 

lb 

-57 

2h 

-51 

3b 

-42 

4b 

5b 

6b 

-00 

yb 

+15 

8b 

9b 

lOb 

+51 

lib 

12b 

d 
0.0 

-.000 

-.0059 

-29 

-15 

+29 

+4e 

+57 

+59 

d 
0.0 

0.5 

03 

57 

59 

56 

50 

39 

26 

12 

+03 

18 

32 

44 

52 

57 

0.5 

1.0 

05 

53 

58 

58 

54 

47 

37 

24 

-10 

+05 

20 

34 

45 

53 

1.0 

1.5 

08 

45 

53 

57 

57 

53 

45 

35 

22 

-07 

+07 

22 

35 

45 

1.5 

3.0 

10 

1 

36 

46 

52 

55 

55 

51 

43 

32 

19 

-06 

+09 

23 

36 

2.0 

2.5 

11 

24 

36 

45 

52 

54 

54 

49 

42 

31 

18 

-04 

+11 

24 

2.5 

3.0 

12 

~ 

11 

25 

36 

45 

51 

54 

53 

49 

40 

30 

17 

-03 

+11 

3.0 

3.5 

12 

+ 

02 

-12 

25 

37 

46 

51 

54 

52 

48 

39 

29 

16 

-02 

3.5 

4.0 

12 

15 

+02 

-13 

26 

37 

46 

52 

54 

53 

48 

39 

29 

15 

4.0 

4.5 

11 

28 

15 

00 

14 

27 

39 

«48 

53 

55 

53 

48 

40 

28 

4.5 

5.0 

09 

39 

27 

+14 

-01 

15 

29 

40 

49 

55 

56 

54 

48 

39 

5.0 

5.5 

07 

48 

39 

26 

+12 

-02 

18 

31 

42 

51 

56 

57 

55 

48 

5.5 

6.0 

05 

54 

48 

37 

24 

+10 

-05 

21 

33 

45 

53 

57 

59 

54 

6.0 

6.5 

-.002 

58 

54 

47 

36 

22 

+07 

-08 

23 

36 

47 

55 

59 

58 

6.5 

7.0 

+.001 

59 

58 

53 

45 

33 

19 

+04 

-11 

25 

39 

49 

56 

59 

7.0 

y.5 

04 

56 

59 

57 

52 

42 

30 

16 

+01 

14 

28 

41 

50 

56 

7.5 

8.0 

06 

51 

58 

58 

55 

49 

39 

28 

14 

-01 

16 

30 

42 

51 

8.0 

8.5 

09 

42 

51 

55 

57 

54 

47 

37 

25 

+11 

-03 

18 

31 

42 

8.5 

9.0 

10 

32 

43 

50 

55 

55 

52 

45 

36 

23 

+09 

-05 

20 

32 

9.0 

9.5 

12 

20 

33 

43 

50 

54 

54 

51 

44 

34 

22 

+08 

-07 

20 

9.5 

10.0 

12 

+ 

07 

21 

32 

43 

50 

53 

53 

50 

43 

33 

21 

+07 

-07 

10.0 

10.5 

12 

— 

07 

+07 

21 

33 

43 

50 

53 

53 

50 

43 

32 

21 

+07 

10.5 

11.0 

12 

20 

-07 

+08 

22 

34 

44 

51 

54 

54 

50 

43 

33 

20 

11.0 

11.5 

10 

32 

20 

-05 

+09 

23 

36 

45 

52 

55 

55 

50 

43 

32 

11.5 

13.0 

09 

42 

31 

18 

-03 

+11 

25 

37 

47 

54 

57 

55 

51 

42 

12.0 

12.5 

06 

51 

43 

30 

16 

-01 

14 

27 

39 

49 

55 

58 

58 

51 

12.5 

13.0 

04 

56 

50 

41 

28 

14 

+01 

16 

31 

42 

52 

57 

59 

56 

13.0 

13.5 

+  001 

59 

56 

49 

39 

26 

-11 

+04 

19 

32 

45 

53 

58 

59 

13.5 

14.0 

-.002 

-.0058 

-59 

-55 

14b 

-47 

15b 

-36 

10b 

-23 

lyb 

-08 

+07 

422 

+36 

+46 

+54 

23b 

+58 

24b 

14.0 

12b 

13b 

18b     19b 

20b    21b 

22b 

1 

1 

A'"a 

A'"« 

tatf 

A'« 

^!^ 

A'  a 

• 

Ob 

lb 

2b 

3b 

4b 

5b 

6b 

■ 

C-A      •• 

Ob 

lb 

2b 

3b 

4b 

5b 

6b 

12h 

lib 

10b 

9b 

8b 

yb 

6b 

2r 
d 

12b 

lib 

10b 

9b 

8b 

7b 

6b 

d 

8 

■ 

■ 

■ 

0 

+.000 

.0000 

+0 

+0 

+0 

+0 

+0 

+0 

14 

-.000 

.0000 

-0 

-0 

-1 

-1 

-1 

-1 

1 

1 

0 

1 

2 

3 

4 

4 

4 

15 

I 

0 

1 

2 

3 

3 

4 

4 

3 

2 

0 

2 

4 

6 

7 

8 

8 

16 

2 

0 

2 

4 

6 

8 

9 

9 

3 

3 

0 

3 

6 

8 

10 

11 

11 

ly 

3 

0 

3 

6 

9 

10 

12 

12 

4 

3 

0 

4 

7 

10 

12 

14 

14 

18 

3 

0 

4 

7 

10 

13 

14 

15 

5 

0 

4 

8 

11 

14 

16 

16 

19 

4 

0 

4 

8 

12 

14 

16 

17 

6 

0 

5 

9 

13 

15 

17 

18 

20 

4 

0 

5 

9 

13 

15 

17 

18 

7 

0 

5 

9 

13 

16 

18 

18 

21 

4 

0 

5 

9 

13 

15 

17 

18 

8 

0 

4 

9 

12 

15 

17 

17 

22 

4 

0 

4 

9 

12 

15 

17 

17 

0 

0 

4 

8 

11 

14 

15 

16 

23 

4 

0 

4 

8 

11 

13 

15 

15 

10 

3 

o' 

3 

7 

10 

12 

13 

14 

24 

3 

0 

3 

7 

9 

11 

13 

13 

11 

2 

0 

3 

5 

8 

9 

10 

11 

25 

2 

0 

3 

5 

7 

9 

10 

10 

12 

2 

0 

2 

4 

5 

6 

7 

7 

26 

1 

0 

2 

3 

4 

5 

6 

6 

13 

1 

0 

+1 

+2 

+2 

+3 

+3 

+3 

27 

1 

0 

-1 

-1 

-2 

-2 

-2 

-2 

14 

+.000 

.0000 

0 

13b 

0 

14b 

-1 

-1 

-1 

lyh 

-1 

18b 

28 

-.000 

.0000 

0 

+1 

14b 

+1 

15b 

+2 

+2 

+2 

12b 

15b 

16b 

12b 

13b 

16b  : 

17b 

18b 

24b 

23b 

22b 

21b 

20b 

19b 

18b 

24b 

23b 

22b  21b 

20b  : 

L9b 

18b 

A"  a  and  A" 

'  a  are  to  be  multiplied  by  tan  6  and  their  signs  changed  when  a  ^  12b. 

The  Arguments,  ( 

2([ )  and  (([  — r')i  are  given  in  Table  IV.  for  the  beginning  of  each  month. 
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TABIi£  Til. 


TABLES  FOR  FINDING  THE  REDUCTIONS  OF  MEAN  TO  APPARENT 
DECLINATIONS  WHICH  DEPEND  ON  2  ([  AJND  ([  -r'. 
Hor.  Arg.  =  Star's  Right  AgceDsion. 


A<5 

■ 

Arg.(2([) 

Oh 

lb 

2b 

3b 

4b 

5b 

6h 

n 

8b 

9b 

lOh 

lib 

12b 

d 
0.0 

-.00 

+!62 

+!()4 

+!66 

+!68 

+:()8 

+!{)9 

+!68 

+!68 

+!66 

+!64 

+162 

+!6o 

0.5 

.02 

.00 

.02 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

.02 

1.0 

.04 

-.01 

+.01 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

1.9 

.05 

.03 

-.01 

+.01 

.03 

.05 

.07 

.08 

.09 

.08 

.08 

.07 

.05 

2.0 

.06 

.05 

.03 

-.01 

+.01 

.03 

.05 

.07 

.08 

.08 

.08 

.08 

.06 

2,9 

.07 

.06 

.05 

.03 

-.01 

+.02 

.04 

.05 

.07 

.08 

.08 

.08 

.07 

3.0 

.08 

.07 

.06 

.04 

.03 

.00 

+.02 

.04 

.05 

.07 

.08 

.08 

.08 

3.5 

.08 

.08 

.07 

.05 

.04 

-.02 

-.01 

+.02 

.04 

.05 

.07 

.08 

.08 

4.0 

.08 

.08 

.08 

.07 

.06 

.04 

.02 

.00 

+.02 

.04 

.06 

.07 

.08 

4.5 

.07 

.08 

.08 

.08 

.08 

.06 

.05 

-.02 

.00 

+.02 

.04 

.06 

.07 

5.0 

.06 

.07 

.08 

.08 

.08 

.07 

.06 

.04 

-.02 

.00 

+.02 

.04 

.06 

5.5 

.05 

.06 

.08 

.08 

.09 

.08 

.07 

.06 

.04 

-.02 

.00 

.03 

.05 

6.0 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

-.02 

+.01 

.03 

6.5 

-.01 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.05 

.03 

-01 

+.01 

7.0 

+.01 

-.02 

.04 

.06 

.07 

.08 

.09 

.09 

.08 

.07 

.05 

.03 

-01 

7.5 

.02 

.00 

-.02 

.04 

.06 

..07 

.08 

.09 

.08 

.08 

.06 

.04 

.02 

8.0 

.04 

+.02 

.00 

-.02 

.04 

.06 

.08 

.08 

.09 

.08 

.07 

.06 

.04 

8.5 

.06 

.04 

+.01 

.00 

.03 

.05 

.06 

.08 

.08 

.08 

.08 

.07 

.06 

9.0 

.07 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.08 

.08 

.08 

.08 

.07 

9.5 

.08 

.07 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.07 

.08 

.08 

.08 

10.0 

.08 

.08 

.06 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.07 

.08 

.08 

10.5 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.07 

.08 

11.0 

.08 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01 

.03 

.05 

.07 

.08 

11.5 

.07 

.08 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01 

.04 

.05 

.07 

13.0 

.06 

.07 

.08 

.08 

.08 

.08 

.06 

.05 

.03 

+.01 

-.02 

.04 

.06 

12.5 

.04 

.06 

.07 

.08 

.09 

.08 

.08 

.06 

.05 

.02 

.00 

-.02 

.04 

13.0 

+.02 

.05 

.06 

.08 

.09 

.09 

.08 

.08 

.06 

.04 

+.02 

.00 

-.02 

13,5 

.00 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

+.02 

.00 

14.0 

-.01 

+.01 

+.03 

14h 

+.05 

+.07 

+.08 

+.09 

+.09 

+.08 

+.07 

+.05 

+.03 

+.01 

1211 

13b 

15b 

16b 

17b 

18b 

19b 

20b 

21b 

22b 

23b 

24b 

Arg.(2([) 


d 
0.0 

0.5 

1.0 

1.5 

2.0 

2.5 
3.0 
3.5 
4.0 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

12.5 
13.0 
13.5 
14.0 


d 
0 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 


A'<J 


Ob 

lb 

2b 

24b 

23b 

22b 

+0.00 

+0.00 

Jim 

.01 

.01 

.01 

.01 

.01 

.01 

.02 

.02 

.01 

.C2 

.Ct> 

.02 

.02 

.02 

.03 

.03 

.02 

.03 

.03 

.02 

.03 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

+0.00 

+0.00 

+0.00 

12b 

lib 

101> 

12b 

I3b 

14b 

3b        4b 
21b     20b 


+0.00  +(1.00 
.00 '  .00 
.01       .01 

.01 ;   .01 

.01       .01 


.02 
.02 
.02 
.02 
.02 

.01 
.01! 

.Oil 
.00 


.01 
.01 
.01 
.01 
.01 

.01 
.01 
.01 

.00 


+0.00  +0.00 


9b  '    8b 

15b   i  16b 


5b 
19b 


Jii.oo 

.00 
.00 
.00 
.00 

.01 
.01 
.01 
.01 
.01 

.00 
.00 
.00 
.00 
+0.00 


7b 
17b 


6h 

18b 


0.00 
.00 
.00 
.00 

.00 

.00 
.00 
.00 
.00 
.00 

.00 
.00 
.00 
•00 
0.00 


6b 

18b 


< 


A 
14 

15 

16 

17 

IS 

19 
20 
21 
22 

23 

24 
25 
26 
27 

28 


A'<J 


Ob 

24b 


-({.00 
.01 
.01 
.02 

.02 

.02 
.03 
.03 
.03 
.02 

.02 
.01 
.01 
.00 
-0.00 


12b 
12b 


lb 
23b 


4. 


00 
.01 
.01 
.02 
.02 

.02 
.03 
.03 
.02 
.02 

.02 
.01 
.01 
.00 
-0.00 


lib 
13b 


2b 
22b 


-K.OO 
.01 
.01 
.02 
.02 

.02 
.02 
.02 
.02 
.02 

.02 
.01 
.01 
.00 
-0.00 


10b 

14b 


3b 
21b 


-d.OO 
.00 
.01 
.01 

.C2 

.02 
.02 
.02 
.02 
.02 

.01 
.01 
.01 
.00 
-0.00 


9b 
15b 


4b 
20b 


-K.oo 

.00 
.01 
.01 

.01 

.01 
.01 
.01 
.01 
.01 

.01 
.01 
.00 
.00 
-0.00 


8b 
16b 


5b 

19b 


Ji.OO 
.00 
.00 
.00 
.01 

.01 
.01 
.01 
.01 
.01 

.00 
,00 
.00 
.00 
-0.00 


7b 

17b 


6b 

18b 


6.00 
.00 
.00 
.00 
.00 

.00 
.00 
.00 
.00 
.00 

.00 
.00 
.00 
.00 
0.00 


6b 
18b 


Change  the  signs  of  ^  d  and  A'  ^  when  a  is  found  at  the  bottom  of  the  Table. 
The  Arguments,  (2([)  and  (([ — FOi  are  given  in  Table  IV.  for  the  beginning  of  each  month. 
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table:  VIII. 


LOGARITHMS  OF  SINES  AND  COSINES.     With  the  argument  in  time. 

O'S  sine  -f  ;  19^9  sine  — ;  6*^9  cosine  — ;  18^9  cosine  -}-     With  minutes  in  left  hand  column.         1 

.0 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

l«n.o 

1 
60 

m 

0 

•       •       • 

6.6398 

6.9408 

,7.1169 

7.2419 

7.3388 

7.4180 

7.4849 

7.5429 

7.5941 

7.6398 

1 

7.6398 

7.6812 

7.7190 

7.7538 
8.0015 

77859 
8.0200 

7.8159 
8.0377 

7.8439 

7.8703 

7.9186 
8.1022 

7.9408 

8. 1 169 

59 

i» 

7.9408 
8.1 169 

7.9620 
8.1312 

7.9822 
8.1450 

8.0548 

8.0712 

8.0870 

58 

3 

8.1583 

8.1713 

8.1839 

8.1961 

8.2080 

8.2196 

8.2309 

8.2419 

59 

4 

:^^ 

.2526 

.2630 

•2733 

.2832 

.2930 

•3255 

.3"? 

.3210 

.3300 

.3388 

56 

5 

•3474 

.3558 

.3641 

-3722 

.3801 

.38^0 

.3956 

.4032 

.4106 

4179 

55 

6 

8.4179 

8.4251 

8.4322 

84391 

84459 

84527 

8.4593 

.5206 

84658 

8.4723 

84786 

84848 

54 

7 

.4848 

.4910 

4971 

•5°3i 

.5090 

.5148 

.5262 

.5318 

.5374 
.5891 

.5428 

53 

8 

.5428 

.5482 

•5535 

.5588 

.5640 

.5691 

.5742 

.5792 

.5842 

•5939 

52 

9 

•5939 

.5987 

■&3 

.6082 

.6128 

.6174 

.6220 

.6265 

.6309 

.6353 

.6397 
.6810 

51     1 

10 

.6397 
8.6810 

.6440 

-6525 

.6567 

.6609 

.6650 

.6690 

.6731 

.6771 

50 
49 

11 

8.6850 

8.6889 

8.6927 

8.6965 

8.7003 

8-7041 

8.7078 

8.7iig 

8.7152 

8.7188 

12 

.7188 

.7224 

.7260 

.7295 

-7330 

•7365 

.7400 

.7434 

.7468 

.7502 

-7535 

48 

13 
14 

•7535 

•2^57 
.8156 

!8i85 

.7602 
.7918 
.8213 

•7634 

•7949 
.8242 

.7667 

-7979 
.8270 

.7731 
.8039 

:^ 

.7826 
.8127 

.8156 

47 
46 

15 

.8298 

.8326 

-8354 

.8381 

.8409 

.8436 

45 

16 

8.8436 

8.8463 

8.8490 

8.8516 

8.8543 

8.8569 

8.8|95 

8.8621 

'■& 

8.8673 

8.8699 

4-1 

ly 

.8699 

.8724 

.8749 

.8775 

.8799 

.8824 

.8874 

.8922 

.8946 

43 

18 

.8946 

.8970 

.9994 

.9018 

.9042 

.9065 

.9089 

.9112 

.9135 

.91J8 

.9181 

42 

19 

.9181 

.9203 

.9226 

.9249 

.9271 
.9489 

-9293 

.9315 

•9337 

.9359 

.9381 

-9403 

41 

20 

•9403 

•9425 

.9446 

.9467 

.9510 

.9531 

-9552 

•9573 

.9594 

.9614 

40 
39 

21 

8.9614 

8.9635 

8.9655 

8.9676 

8.9696 

8.9716 

8.9736 

8.9756 

8.9776 

8.9796 

8.9816 

22 

8.9816 

8.9835 

8.9855 

8.9874 

8.9804 

8.9913 

8.9932 

8.9951 

8.9970 

9.0008 

38 

23 

9.0008 

9.0027 

9.0046 

9.006^ 
.0240 

9.0083 

9.OIOI 

9.0120 

9.0138 

9.0156 

9.0174 

9.0192 

37 

24 

.0192 

.0210 

.0228 

.0264 

.0282 

.0299 

!o488 

-0334 

.0352 

.0369 

30 

25 

.0369 

.0386 

.0403 

.0421 

.0438 

-0455 

.0472 

.0505 

.0522 

-0539 

35 

26 

9^0539 

9.0555 

9.0572 

9-0588 

9.0605 

9.0621 

9.0637 

9.0653 

9.0670 

9.0686 

9/)702 
.0859 

34 

27 

.0702 

.0718 

.0734 

.0750 

.0765 

,0781 

.0797 

.0812 

.0828 

-0843 
.0996 

33    1 

28 

.0859 

.0874 

.0890 

.0905 

.0920 

.0935 
.1084 

.1228 

.0951 

.0966 

.09^:1 

.1011 

32 

29 

.1011 

.1025 

.1040 
.1186 

-1055 

.1070 

.1099 

.1114 

.1128 

.1143 
.1285 

.1157 

31 

30 
31 

•1157 

.1171 

.1200 

.1214 
9.1354 

.1242 

.1257 

.1271 

.1299 

30 
29    ' 

9.1299 

9.1312 

9.1326 

9-1340 

9.1368 

9.1381 

9.1395 

9.1409 

9.1422 

'■.\t^ 

32 

■.\% 

.1449 

.1462 

.1476 

.1489 

.1502 

.1516 

.1529 

.1542 

:;ii5 

28 

33 

.1581 

•1594 

.1607 

.1620 

•1633 

.1046 

.1659 

.1672 

.1697 

27 

34 

.1697 

.1710 

.1722 
.1847 

•1735 

-1747 

.1772 
-1895 

.1785 

.1797 

.1810 

.1822 

26 

35 

.1822 

.1834 

.1859 

.1871 

.1883 

.1907 

.1919 

.1931 

.1943 

25 

36 

9-1943 

9-1955 

9.1967 

9.1979 

9.1991 

9.2003 

9.2015 

9.2026 

9.2038 

9.2050 

9.2061 

24 

37 

.2061 

.2073 
.2187 

2085 

.2096 

.2108 

.2119 

.2131 

.2142 

-2153 
.2266 

.2165 

•^'Z^ 

23    ' 

38 

.2176 
.2288 

.2199 

.2210 

.2221 

.2232 

-2243 

-2255 

.2277 

.2288 

22 

39 

.2299 

.2310 

.2321 

•2332 

•2343 

•2353 

•2364 

-2375 

.2386 

-2397 

21    • 

40 

•2397 

.2407 

.2418 

.2429 

•2439 
9-2545 

.2450 

.2461 

.2471 

.2482 
9.2586 

.2492 

9.2596 

-2503 

20 

41 

9.2503 
.2600 

92513 

9.2524 

9.2534 

9.2555 

9-2565 

9-2576 

9.2606 

19 

42 

.2617 

.2627 

.2637 

.2647 

•2657 

.2667 

.2677 

.2687 

.2697 

.2902 

18 

43 

44 

.2707 
.2806 

.2816 

.2727 
.2825 

.2737 
•2835 

•2747 
.2845 

.2757 
-2854 

.2767 
.2864 

-2777 
.2874 

.2786 
.2883 
.2978 

.2796 

17 
16 

45 

.2902 

.2912 

.2921 

.2931 

.2940 

-2950 

.2959 

.2969 

.2987 

.2997 

15 

46 

9.2997 

9.3006 

9-3015 

9-3024 

9-3034 

9-3043 

9.3052 

9-3061 

9.3070 

9.3080 

9.3089 

14 

47 

.3089 

■^ 

•3107 

.3116 

.3125 

-3134 

•3143 

•3152 

.3161 

.3170 

.3179 

13 

48 

•3179 

•3197 

-3205 

.3214 

-3223 

•3232 

.3241 

.3250 

•3258 

.3267 

12 

49 

.3267 

.3276 

.3284 

•3293 

.3302 

-3310 

•3319 

•3328 

.3336 

•3345 

.3353 

11 

50 

.3353 

•3362 

•3370 

•3379 

.3387 

-3396 

.3404 

-3413 

.3421 

.3430 

•3438 

10 

51 

9^3438 

9.3446 

9.3455 

9^3463 

9.3471 

9-3480 

9.3488 

9-3496 

9-3513 

9.3521 

9 

52 

•3521 

.3529 

-3537 

-3545 

.3554 

.3562 

•3570 

.3578 

•3594 

.3602 

8 

53 

.3602 

.3610 

.3618 

.3626 

.3634 

.3642 

.3650 

.3658 

.3666 

-3674 

.3682 

7 

54 

.3682 

.3690 

.3698 

•3705 

.3713 

.3721 

.3729 

.3737 
.3814 

-3745 
.3822 

.3752 

.3760 
.3837 

6 

55 

.3760 

.3768 

-3775 

.3783 

.3791 

•3799 

.3806 

•3829 

5 

56 

9.3837 

9.3844 

9.3852 

9.3859 

9.3867 

9.3875 

9.3882 

9-3890 

9.3897 

9-3905 

9.3912 

4 

57 

•391? 

.3920 

•3927 

-3934 

.3942 

•3949 

.3957 

.3964 

.3971 

-3979 

.3986 

3 

58 

.3986 

-3993 

.4001 

4008 

4015 

.4022 

4030 

.4037 

4044 

4051 

.4059 

2 

59 

.4059 

.4066 

4073 

.4080 

4087 

.4094 

4102 

4109 

.4116 

4123 

4130 

1 

60 

9^4i30 

9.4137 

9.4144 

941 5 1 

94158 

9.4165 

9.4172 

94179 

94186 

94193 

9.4200 

0    1 

1™.0 

.0 

.8 

.7            .6 

.5 

.4 

.3 

.2 

.1 

.0 

1 

With  minutes  in  right  hand  column.  [  11*>9  sine  -{-  ',  193^9  sine  —  ',  S^^  cosine  -f-  9  17^  cosine  — 
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CORRECTED  RIGHT-HAND  COLUMN  OF  PAGES  18-23,  OF  THE 
APPENDIX  TO  THE  AMERICAN  EPHEMERIS  FOR  1877. 


ni 

39 
5S 
S7 
36 
33 
34 

33 
^^ 
31 
30 
49^ 

48 

4r 

46 
43 
44 

43 

42 
41 
40 
39 

38 
37 
36 
33 
34 

33 
32 
31 
30 

-*?_ 

28 
27 
26 
23 
24 

23 
22 
21 
20 
19 

18 
17 
16 
13 
14 

13 
12 
11 
10 
9 

8 
7 
6 
9 
4 

3 
2 
1 
0 


ni 

59 
58 
57 
56 
55 
54 

53 

51 
50 
49 


48 
47 
46 
45 
44 

43 

41 
40 
39 

3S 
37 
36 
35 
34 

33 

31 
30 
29 

*2H 
27 
26    I 
25 
24 

I 

23 
22    , 
21 
20 
19 

18 
17    , 
16    ! 
15 
14 

13 
12 
11 
10 
9^ 

8 
7 
6 
5 
4 

3 
2 
1 
O 


III 
59 

58 

57 

56 

55 

54 

53 
52 
51 
50 
49 

48 
47 
46 
45 
44 

43 
42 
41 
40 

_??_ 

38 
37 
36 
35 
34 

33 

32 
31 
30 
29 

28 
27 
26 
25 
24 

23 
22 
21 
20 
19 


18 
17 
16 
15 
14 

13 
12 
11 
10 
9 

8 
7 
6 
5 
4 

3 

2 

1 
O 


ni 

59 
58 
57 
56 
55 
54 

53 
52 
51 
50 
49 

48 
47 
46 
45 
44 

43 
42 
41 
40 
39 

38 
37 
36 
35 
34 

33 

32 
31 
30 
29 

28 
27 
26 
25 
24 

23 
22 
21 
20 
19 

18 
17 
16 
15 
14 

13 
12 
11 
10 
9 

8 
7 
6 
5 
4 

3 
2 
1 
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57 
56 
55 
54 
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52 
51 
50 
49 

48 
47 
46 
45 
44 

43 
42 
41 
40 
39 

38 
37 
36 
35 
34 

33 
32 
31 
30 
29 

28 
27 
26 
25 
24 

23 
22 
21 
20 
19 

18 
17 
16 
15 
14 

13 
12 
11 
10 
9 

8 
7 
6 
5 
4 

3 
2 

1 
O 


r 
I 
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59 
58 
57 
56 
55 
54 

53 
52 
51 
50 

48 
47 
46 
45 
44 

43 
42 
41 
40 
39 

38 
37 
36 
35 
34 

33 
32 
31 
30 
29 

28    I 
27    1 
26    ' 
25 
24 

23 
22 
21 
20 
19 

18 
17 
16 
15 
14 

13 
12 
11 
10 
9 

8 
7 
6 
5 
4 
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2 
1 
O 


TABL.£  YIII. 


LOGARITHMS  OF  SINES  AND  COSINES.      With  the  argument  in  time 

> 

>• 

OS 

cosine  4-;     12S  cosine  — ;     6**,  sine  -}-;     18^  sine  —  \  With  minutes  in  left  hand  eof,umn.      1 

.0 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

•9 

l«h0 

- 

m 

0 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

m 

60 

1 

0.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

59 

3 

0.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

58 

3 

0.0000 

.0000 

.0000 

.0000 

.0000 

9.9999 

9.9999 

9.9999 

.99999 

9.9999 

9.9999 

57 

4 

9-9999 

9.9999 

9.9999 

9.9999 

9.9999 

•9999 

•9999 

•9999 

•9999 

•9999 

•9999 

56 

5 

9-9999 

9.9999 

9.9999 

9.9999 

9.9999 

•9999 

•9999 

•9999 

•9999 

•9999 

•9999 

55 

6 

9-9999 

9-9998 

9-9998 

9.9998 

9.9998 

9.9998 

9.9998 

9-9998 

9.9998 

9.9998 

9.9998 

54 

7 

.9998 

.9998 

.9998 

.9998 

•9998 

•9998 

.9998 

-9998 

•9997 

.9997 

•9997 

53 

H 

•9997 

•9997 

•9997 

•9997 

•9997 

•9997 

•9997 

•9997 

•9997 

•9997 

•9997 

52 

9 

•9997 

•9997 

.9996 

.9996 

.9996 

.9996 

.9996 

.9996 

.9996 

.9996 

.9996 

51 

lO 

.9996 

.9996 
9-9995 

.9996 

.9996 

.9996 

•9995 

•9995 

•9995 

•9995 

•9995 

•9995 

50 

11 

9-9995 

9.9995 

9-9995 

9^9995 

9-9995 

99994 

9^9994 

9.9994 

9.9994 

9.9994 

49 

12 

-9994 

•9994 

•9994 

•9994 

•9994 

•9994 

•9995 

.9993 

•9993 

•9993 

•9993 

48 

13 

•9993 

•9993 

•9993 

•9993 

.9993 

.9992 

.9992 

.9992 

•9992 

•9992 

.9992 

47 

14 

.9992 

-9992 

.9992 

.9992 

.9991 

.9991 

.9991 

.9991 

.9991 

.9991 

•9991 

46 

15 

.9991 

-9991 

.9990 

.9990 

.9990 

.9990 

.9990 

.9990 

.9990 

.9990 

•9989 

45 

16 

9.9989 

9.9989 

9.9989 

9.9989 

9.9989 

9-9989 

9.9989 

9.9988 

9.9988 

9.9988 

9.9988 

44 

17 

19988 

.9988 

.9988 

.9988 

.9987 

•9987 

•9987 

.9987 

•9987 

.9987 

•9987 

43 

18 

.9987 

.9986 

.9986 

.9986 

.9986 

.9986 

.9986 

.9986 

•9985 

•9985 

.9985 

42 

19 

.9985 

.9985 

.9985 

.9985 

•9984 

.9984 

.9984 

•9984 

.9984 

.9984 

•9983 

41 

20 

.9983 

.9983 

•9983 

•9983 

-9983 

•9983 

.9982 

.9982 

.9982 

•9982 

.9982 

40 

21 

9-9982 

9.9982 

9-9981 

.9.9981 

9.9981 

9.9981 

9.9981 

9.9981 

9.9980 

9.9980 

9.9980 

39 

22 

-9980 

.9980 

.9980 

.9979 

•9979 

•9979 

.9979 

•9979 

.9978 

.9978 

•9978 

38 

23 

.9978 

.9978 

-9978 

•9978 

.9977 

•9977 

•9977 

•9977 

•9977 

.9976 

.9976 

37 

24 

.9976 

.9976 

.9976 

.9976 

.9975 

.9975 

•9975 

.9975 

-9975 

•9974 

.9974 

36 

25 

•9974 

•9974 

•9974 

•9973 

.9973 

•9973 

•9973 

•9973 

.9972 

•9972 

.9972 

35 

26 

9.9972 

9.9972 

9.9972 

9.9971 

9.9971 

9.9971 

9.9971 

9.9970 

9.9970 

9.9970 

9.9970 

34 

27 

.9970 

.9970 

.9969 

.9969 

.9969 

.9969 

.996« 

.9968 

.9963 

.9968 

.9968 

33 

28 

.9968 

.9967 

.9967 

.9967 

.9967 

.9966 

.9966 

.9966 

.9966 

.9965 

.9965 

32 

29 

.9965 

.9965 

.9965 

.9964 

.9964 

.9964 

.9964 

•9963 

.9963 

.9963 

.9963 

31 

30 

.9963 

.9962 

.9962 

.9962 

.9962 

.9961 

9-9959 

.9961 
9.9958 

.9961 

.9960 

.9960 

30 

31 

9.9960 

9.9960 

9.9960 

9-9959 

99959 

9-9959 

9.9958 

9.9958 

99958 

29 

32 

•9958 

•9957 

-9957 

•9957 

•9956 

.9956 

•9956 

.9956 

.9955 

•9955 

•9955 

28 

33 

•9955 

-9955 

•9954 

•9954 

•9954 

•9953 

•9953 

•9953 

.9952 

•9953 

•9952 

27 

34 

.9952 

•9952 

.9951 

•995£ 

.9951 

.9951 

•9950 

.9950 

.9950 

•9949 

.9949 

26 

35 

•9949 

.9949 

.9949 

.9948 

-9948 

•9948 

•9947 

•9947 

.9947 

.9946 

.9946 

25 

36 

9.9946 

9.9946 

9.9946 

9^9945 

9.9945 

9-9945 

9.9944 

9.9944 

9.9944 

9.9943 

9-9943 

24 

37 

•9943 

•9943 

•9943 

.9942 

.9942 

.9942 

.9941 

.9941 

.9941 

.9940 

.9940 

23 

38 

.9940 

.9940 

•9939 

•9939 

•9939 

•9938 

•9938 

.9938 

-9937 

•9937 

.9937 

22 

39 

•9937 

.9936 

•9936 

•9936 

.9936 

.9935 

•9935 

•9935 

-9934 

•9934 

.9934 

21 

40 

•9934 

.9933 

•9933 

•9933 

•9932 

•9932 

-9931 

.9931 

•9931 

•9930 

.9930 

20 

41 

9.9930 

9.9930 

9.9929 

9.9929 

9.9929 

9.9928 

9.9928 

9.9928 

9.9927 

9.9927 

9.9927 

19 

42 

•9927 

.9926 

.9926 

.9926 

•9925 

.9925 

•9925 

•9924 

•9924 

•9923 

•9923 

18 

43 

•9923 

•9923 

•9922 

.9922 

•9922 

.9921 

•9921 

.9921 

.9920 

•9920 

.9919 

17 

44 

.9919 

.9919 

.9919 

.9918 

.9918 

.9918 

.9917 

.9917 

.9916 

.9916 

.9916 

16 

45 

.9916 

.9915 

•9915 

.9915 

.9914 

.9914 

•9913 

•9913 

•9913 

.9912 

.9912 

15 

46 

9.9912 

9.9912 

9.991 1 

9.99 1 1 

9.9910 

9.9910 

9.9910 

9.9909 

9.9909 

9.9908 

9.9908 

14 

47 

.99-08 

.9908 

.9907 

.9907 

.9906 

.9906 

.9906      .99-55 

•9905 

.9904 

.9904 

13 

48 

.9904 

.9904 

.9903 

•9903 

t^ 

.9902 

.9902 

.9901 

.9901 

.9900 

.9900 

12 

49 

.9900 

.9900 

.9899 

•9899 

.9898 

.9897 

.9897 

.9897 

.9896 

.9896 

11 

50 

.9896 

.9895 

•9895 

•9895 

•9894 

.9894 

.9893 

•9893 

.9892 
9.9888 

.9892 

.9892 

10 

51 

9.9892 

9.9891 

9.9891 

9.9890 

9.9890 

9.9889 

9.9889 

9.9889 

9.9888 

9.9887 

0 

52 

.9887 

.9887 

.9886 

.9886 

.9885 

.9885 

•9885 

.9884 

.9884 

•9883 

.9883 
.9878 

8 

53 

.9883 

.9882 

.9882 

.9881 

.9881 

.9881 

.9880 

.9880 

.9879 

•9879* 

7 

54 

.9878 

.9878 

.9877 

.9877 

.9876 

.9876 

.9876 

•9875 

•9875 

•9874 

.9874 

6 

55 

.9874 

•9873 

.9873 

•9872 

.9872 

.9871 

.9871 

.9870 

.9870 

.9870 

•9869 

5 

56 

9.9869 

9.9869 

9.9868 

9.9868 

9.9867 

9.9867 

9.9866 

9.9866 

9.9865 

9.9865 

9.9864 

4 

57 

.9864 

.9864 

.9863 

.9863 

.9862 

.9862 

.9861 

.9861 

.9860 

.9860 

.9859 

3 

58 

^859 

-9859 

.9858 

.9858 

.9857 

.9857 

.9856 

.9856 

.9855 

.9855 

•9854 

2 

59 

.9854 

•9854 

•9853 

•9853 

.9852 

.9852 

•9851 

.9851 

.9850 

.9850 

.9849 

.1 

>    60 

9.9849 
im.O 

9.9849 

9.9848 

9.9848 

9.9847 

9.9847 
.5 

9.9846 

9.9846 

9.9845 

9.9845 

9.9844 

0    I' 

1 

.9 

.8 

.7 

.6 

.4 

.3 

.2 

.1 

.0 

1 

\ 

WUi 

h  minutes  in  right  hand  column.     1 T^^  cosine  — ;    33^  cosine  -}-  't    &\  sine  -f- ;    17^^  sin 

ift — . 
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TABLG  VIII. 


LOGARITHMS  OF  SINES  AND  COSINES.     With  the  argument  in  time. 

!    IS 

sine  4- ;     13**,  sine  — ;     7\  cosine  — ;     19'',  cosine  -\-  \  With  minutes  in  left  hand  column. 

!   S 

.0 

.1 

.9 

.3 

941 5 1 

.4 

.5 

.6 

.7 

.8 

.9 

1™.0 

94200 

m 

60 

94130 

94137 

94144 

94158 

94165 

94172 

94179 

9.4186 

94193 

1 

.4200 

4207 

.4214 

.4221 

.4228 

•4235 

4242 

.4J48 

4255 

.4262       .4269 

59 

il 

.4269 

.4276 

.4283 

•4289 

.4296 

4303 

4310 

.43J7 

.4323 

.4330 

•4337 

58 

1      3 

•4337 

4343 

.4350 

4357 

•4364 

•4370 

.4377 

.4384 

4390 

4397 

4403 

«' 

4 

•4403 

.4410 

4417 

•4423 
.4488 

.4430 

4436 

.4443 
.4508 

.4449 

.4456 

.4462  i    .4469 

59 

0 

.4469 

•4475 

.4482 

.4495 

4501 

.4514 

.4521 

4527 

•4533 

55 

6 

94533 

9.4540 
.4603 

9.4546 
4609 

9.4553 

94559 

9.4565 
.4628 

9.4572 

94578 

9.4584 

9.4591 

9-4597 

54 

7 

4597 

4616 

4622 

•4634 

.4641 

.4647 

•4653 

4659 

53 

H 

4659 

.4666 

4672 

.4678 

.4684 

4690 

4696 

•4703 

4709 

.4715 

4721 

59 

lO 
11 

4721 
.4781 

4727 
4787 

9.4847 

4733 
.4793 

•4739 
4799 

•4745 
.4805 

.4751 
.4811 

.4757 
.4817 

4763 
.4823 

4769 
.4829 

.4775 
•4835 

4781 
.4841 

5i 
50 

49 

9.4841 

94853 

94859 

94865 

9.4871 

9.4876 

9.4882 

94888 

94894 

9.4900 

12 

4900 

4906 

.4911 

4917 

.4923 

4929 

.4935 

.4940 

•4946 

.4952 

-495a 

48    1 

13 

4958 

4963 

.4969 

•4975 

.4981 

.4986 

•4992 

.4998 

.5003 

.5009 

•5015 

47    1 

14 

.5015 

.5020 

.5026 

:f^ 

•5037 

.5043 

.5049 

•5054 

.5060 

.5065 

.5071 

46 

10 

.5071 

.5077 

.5082 

.5093 

•5099 

.5104 

.5110 

.5"5 

.5121 

.S126 

45 

16 

9.5126 

95^2 
.5186 

9.5137 

95143 

9-5148 

9.5 « 54 
.5208 

9.5159 

9.5165 

9.5170 

9.5176 

9.5181 

44 

17 

.5181 

.5192 

.5197 

.5203 

.5213 

.5219 

.522J 
.5278 

.5230 
.5283 

•5*25 

43 

18 

m 

.5240 

.5246 

.5251 

.5256 

.5262 

.5267. 

.5272 

.5288 

49 

19 

.5293 
•5346 

•5299 

.5304 

•5309 

.5314 

.5320 

.5325 

.5330 
.5382 

.5335 

.5341 

41 

20 

•5341 

•5351 

.5356 

•5361 

.5366 

.5372 

•5377 

.5387 

.5392 

40 

91 

95392 

9.5397 
.5448 

9.5402 

9.5408 

9.5433 

9.5418 

9.5423 

9.5428 

9.5433 
.5484 

9.5438 

9.5443 

39 

39 

•5443 

•5453 

.5458 

•5463 

.5469 

•5474 

•5479 

•5489 

-5494 

38 

38 

•5494 

•5499 

•5504 

.5509 

•5514 

•5512 

.5523 

.5528 

•5533 

.5538 

.5543 

37 

94 

•5543 

•5548 

.5553 

.5558 

.5563 

•5568 

•5573 

.5578 

.5583 

.55871    .5592 

36 

95 

•5592 

.5597 

.5602 

.5607 

.5612 

.5617 

.5621 

.5626 

.5631 

.5636      .5641 

35     ; 

96 

'■^ 

9.5646 

9.5650 

9^5655 

9.5660 

9.5665 

9.5670 

9.5674 

9.5679 

9.5684!  9.5689 

34 

97 

.5693 

.5698 

.5703 

.5708 

.5712 

.5717 

.5722 

.5726 

.57311     .5736 

33 

98 
99 

•5736 

.5828 
9.5874 

.57AO 
.5787 

•5745 
'5^8 

•5750 

•5754 
.5801 

.5759 
.5805 

.5764 
.5810 

.5768 
.5815 

.5773 
.5819 

.5778 
.5824 

•5^5 
.5828 

39 
31 

30 
81 

•5833. 
9.5878 

.5842 

.5847 

.5851 

.5856 

.5860 

.5865 

.5869 

.5874 

30_ 
99    ; 

9.5883 
.5928 

9.5887 

9.5892 

9.5896 

9.5901 

9.5905 

9.5910 

9.5914 

9.5919 

39 

•5919 

.5923 
.^96Jl 

•5932 

.5981 

.5941 

'5945 

.5950 

•5954 

•5959 

.5963 

98    , 

38 

.5972 

.5976 
.6020 
.6063 

.5985 

.5990 

•5994 

.5998 

.600J      .6007 

97    ' 

34 
35 

.^7 
.6050 

.6011 
.6055 

.6016 
.6059 

.6024 
.6068 

.6029 
.6072 

:^ 

.6085 

.6046 
.6089 

.6050 

.6093 

96 
95 

36 

9.6093 

9.6097 

9.6102 

9.6106 

9.61 10 

9.61 14 

9.61 19 

9.6123 

9.6127 

9.6131 

9.6135 

94    ' 

37 

•6135 

.6140 

.6144 
.6186 

.6148 

.6152 

.6156 

.6161 

.6165 

.6169 

.6173 

.6177 

93 

38 

.6177 

.6181 

.6190 

.6194 

.6198 

.6202 

.6206 

.6210 

.6214 

.6219 

99 

39 

.6219 

.6223 

.6227 

.6231 

.6235 

.6239 
.6280 

9.6320 

■^ 

.6247 

•6251 

.6255 

.6259 

91 

40 
41 

.6259 

.6264 

.6268 
9.6308 

.6272 

.6276 

.6288 

.6292 

.6296 

.6300 

90 

9.6300 

9.6304 

9.6312 

9.6316 

9.6324 

9.6328 

9.6332 

96336 

9.6340 

10 

49 

.6340 

•6344 

.6348 

.6352 

.6356 

.6360 

.6364 

.6368 

.6371 

.6375 

.6379 

18 

43 

•6379 

•6383 

.6387 

.6391 

•6395 

•6399 

.6403 

.6407 

.6411 

.6415 

.6418 

17 

44 

.6418 

.6422 

.6426 

.6430 

•6434 

.6438 

.6442 

.6446 
.6484 

.6449 

.6453 

.6457 

16 

45 

.6457  .6461 

.6465 

.6469 

.6472 

.6476 

.6480 

.6488 

.6491 

.6495 

15 

46 

9.649s  ,  9.6499 ;  9.6503 

9.6507 

9.6510 

96514 

9.6518 

9.6522 

9.6526 

9.6529 

9-6533 

14 

47 
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-.8154 

.8156 

.8159 

.8161 

.8163 

.8165 

.8169 

17    ' 

44 

.8169 

.8172 

.8174 

.8176 

.8178 

.8180 

.8182 

.8185 

.8187 
.8208 

.8189 

.8191 

16 

45 

.8191 

.8193 

-8195 

.8198 

.8200 

.8202 

.8204 

.8206 

.82x1 

.8213 

15 

46 

9.8213 

9.8215 

9.8217 

9.8219 

9.8221 

9.8223 

9.8225 

9.8228 

9.8230 

9.8232 

9.8234 

14 

47 

.8234 

.8236 

.8238 

.8240 

.8242 

.8245 

.8247 
.8268 

.8249 

.8251 

.8253 

•8255 

13 

48 

•8255 

.8257 

.8259 

.8261 

.8264 

.8266 

.8270 

.8272 

.8274 

.8276 

12 

49 

.8276 

.8278 

.8280 

.8282 

.8284 

.8286 

.8289 

.8291 

.8293 

.8295 

.8297 

11 

50 

.8297 

.8299 

.8301 

-8303 

.8305 
9.8326 

.8307 

.8309 

.8311: 

•8313 

•8315 

•8317 

10 

51 

•8338 

9.8319 

9.8322 

9.8324 

•98328 

9-8330 

9-8332 

9-8334 

9.8336 

9-5338 

0 

52 

.8340 

.8342 

•8344 

.8346 

a 

.8350 

.8352 

.8354 

.8356 

•S35S 

8 

53 

.8358 

.8360 

.8362 

.8364 

.8366 

.8370 

.8372 

.8374 

.8376 

•S37S 

7 

54 

.8378 

.8380 

.8382 

.8384 

.8386 

.8388 

.8390 

.8392 

.8394 

.8396 

•S39S 

6 

'    a^ 

.8398 

.8400 

.8402 

.8404 

.8406 

.8408 

.8410 

.8412 

.8414 

.8416 

.8418 

5 

56 

9.8418 

9.8420 

9.8422 

9.8424 

9.8426 

9.8428 

9.8429 

9-8431 

9-8433 

9.8435 

9^8437 

4 

57 

•8437 

-8439 

.8441 
.8460 

-8443 

.8445 
.8464 

.8447 

.8449 

.8451 

.8453 

.8455 

•^57 

3 

58 

.8457 

.8459 

.S462 

.8466 

.8468 

.8470 

.8472 

.8474 

.8476 

2 

59 

.8476 

.8478 

.8480 

.8482 

.8483 

.8485 

.8487 

.8489 

.8491 

.8493 

.8495 

1 

60 

9.8495 

9.8497 
.9 

9.8499 

9.8501 

9.8502 

.6 

9.8504 

9.8506 

9.8508 

9.8510 

9.8512 

9.8514 

0 

1™.0 

.8 

.7 

.5 

.4      1      .3 

.2 

.1 

.0 

1 

1 
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TABLE  Till. 


1 

T,OGARITHMS  OP  SINES  AND  COSINES.     With  the  argument  in  time. 

aN 

cosine  -}-;     14**,  cosine  — ;     gt",  sine  -}- ;     1^0^  sine  —   |  JVith  minutes  in  left  hand  column,     i 

1 

w 
0 

.0 

.1 

.9 

.3 

.4 

.5 

.6 

.7 

9.9368 

.8 
9-9367 

.9 

9.9365 

im.o 

1 

m 

60 

9-9375 

9-9374 

9.9373 

9-9372 

9-9371 

9.9370 

9.9369 

9.9364 

1 

•9364 

•9363 

.9362 

•9361 

.9360 

.9S59 

•9358 

-9357 

-9355 

•9354 

•9353 

59 

9 

•9353 

•9352 

•9351 

•9350 

•9349 

•9348 

-9346 

.9345 

-9344 

•9343 

.9342 

58 

3 

.9342 

•9341 

.9340 

•9339 

•9337 

•9336 

-9335 

-9334 

•9333 

•9332 

•9331 

57 

4 

•9331 

.9330 

.9328 

•9327 

.9326 

•9325 

•9324 

•9323 

•9322 

•9320 

.9319 

56 

9 

•9319 

.9318 

•9317 

•9316 

•9315 

•9313 

.9312 

•93" 

-9310 

•9309 

.9308 

55 

6 

9-9308 

9.9306 

9-9305 

9-9304 

99303 

9.9302 

9.9301 

9.9300 

9.9298 

9.9297 

9.9296 

54 

7 

.9296 

.9295 
.9283 

.9294 

.9292 

.9291 

.9290 

.9289 

.9288 

•9287 

.9285 

53 

8 

.9284 

.9282 

.9281 

.9279 

.9278 

.9277 

.9276 

•9275 

.9274 

.9272 

59 

9 

.9272 

.9271 

.9270 

.9269 

.9268 

.9266 

•9265 

.9264 

.9263 

.9261 

.9260 

51 

lO 
11 

.9260 

.9259 

.9258 

.9257 

•9255 

•9254 

•9253 
9.9241 

.9252 

.9251 

•9249 

.9248 

50 

9.9248 

9.9247 

9.9246 

9.9244 

99243 

9.9242 

9.9240 

99238 

9-9237 

9.9236 

49 

19 

.9236 

•9235 

•9233 

-9232 

.9231 

.9230 

.9229 

.9227 

.9226 

.9225 

.9224 

48 

13 

.9224 

.9222 

.9221 

.9220 

.9219 

-9217 

.92x6 

.9215 

•9214 

.9212 

.9211 

47 

14 

.9211 

.9210 

.9209 

.  •92or 

.9206 

.9205 

.9204 

.9202 

.9201 

.9200 

.9108 

46 

15 

.9198 

.9197 

.9196 

•9195 

•9193 

.9192 

.9191 

.9190 

.9188 

.9187 

.9186 

45 

16 

9.9186 

9.9184 

99183 

9.9182 

9.9181 

9.9179 

9.9178 

9.9177 

9917s 

99174 

99173 

44 

ir 

•9173 

.9172 

.9170 

.9169 

.9168 

.9166 

.9165 

.9164 

.9163 

.9161 

.9160 

43 

18 

.9160 

•915? 

•9157 

.9156 

.9155 

•9153 

.9152 

.9151 

.9149 

.9148 

•9147 

49 

19 

.9147 

.9146 

.9144 

•9143 

.9142 

.9140 

.913? 

•9138 

•9136 

•913s 

.9134 

41 

20 

•9134 

.9132 

-9131 

.9130 

.9128 

.9127 

.9126 

.9124 

.9123 

.9122 

.9120 

40 

91 

9.9120 

9.91 19 

9.91 18 

9.91 16 

9.91 15 

9.91 14 

9.91 12 

9.91 1 1 

9.91 10 

9.9108 

9.9107 

39 

93 

.9107 

.9106 

.9104 

.9103 

•9^2i 

.9100 

•9099 

•9097 

.9096 

.9095 

.9093 
.9080 

38 

93 

•9093 

.9092 

.9091 

.9089 

.9088 

.9086 

.9085 

•9084 

.9002 

.9081 

37 

94 

.9080 

.9078 

.9077 

.9075 

•9074 

•9073 

.9071 

.9070 

.9069 

.9067 

.9066 

36 

95 

.9066 

.9064 

.9063 

.9062 

.9060 

•9059 

•9057 

.9056 

•905s 

.9053 

.9052 

35 

96 

9.9052 

9.9050 

9.9049 

9.9048 

9.9046 

9-9045 

9-9043 

9.9042 

9.9041 

9.9039 

9.9038 

34 

97 

.9038 

.9036 

•9035 

•9033 

.9032 

•9031 

-9029 

.9028 

.9026 

.9025 

.9023 

33 

98 

.9023 

.9022 

.9021 

.9019 

.9018 

.9016 

.9015 

.9013 

.9012 

.9011 

.9009 

39 

99 

.9009 

.9008 

.9006 

.9005 

-9003 

.9002 

.8999 

.8998 

.8996 

•8995 

31 

30 
31 

.8995 

.8993 

•8992 

.8990 

.8989 

•8987 

.8986 

.8984 
9.8970 

.8983 

.8982 

.8980. 

30 

9.8980 

9.8979 

9.8977 

9.8976 

9-8974 

9.8973 
.8958 

9.8971 

9.8968 

9.8967 

9.8965 

99 

39 

.8965 

.8964 

.8962 

.8961 

•8959 

.8956 

.8955 

-8953 

.8952 

.8950 

98 

33 

.8950 

.8949 

.8947 

.8946 

•8944 

18928 

.8941 

.8940 

•8938 

.8937 

•8935 

97 

34 

•8935 

.8934 

.8932 

.8931 

•8929 

.8926 

.8925 

•^ 

.8922 

.8920 

96 

35 

.8920 

.8919 

.8917 

.8916 

.8914 

.8913 

.8911 

.8910 

.8907 

•8905 

95 

36 

9.8905 

9.8903 

9.8902 

9.8900 

9.8899 

9.8897 

9.8896 

9.8894 

9.8893 

9-559I 

9.8890 

94 

37 

.8088 

.8^87 

.8885 

1886^ 

.8882 

.8^80 

.8^79 

.8877 

.8876 

.8874 
.8858 

93 

38 

.8874 

.8872 

.8871 

.8869 

.8866 

.8865 

.8863 

.8862 

.8860 

99 

39 

•5558 

.8857 

•5§55 

.8854 

.8852 

.8850 

.8849 

•8847 

.8846 

•f544 

•8843 

91 

40 

41 

.8843 

.8841 

.8839 

.8838 

.8836 

•8835 

•8833 

.8831 

.8830 

.8828 

.8827 

90 

9.8827 

9.8825 

9.8823 

9.8822 

9.8820 

9.8819 

9.8817 

9.8815 

9.8814 

9.8812 

9.8810 

19 

49 

.8810 

.8809 

.8807 

.8806 

.8804 

.8802 

.8801 

li 

•8797 

.8796 

.8794 
.8755 

18 

43 

il^ 

•877S 

.8791 

.8789 

.8788 

.8786 

.8784 

.8781 

.8779 

17 

44 

.8775 

.8773 

.8771 

.8770 

.8768 

!8748 

.8765 
.8746 

.8761 

16 

45 

.8761 

.8760 

.8758 

.8756 

•8755 

.8753 

.8751 

.8750 

.8745 

15 

46 

9.8745 

9-8743 

9.8741 

9.8740 

9-8738 

9.8736 

9-8734 

9-8733 
.8716 

9.8731 

9.8729 

9.8728 

14 

47 

.8728 

.8726 

.8724 

.8723 

'    .8721 

.8719 

.8718 

.8714 

.8712 

.8711 

13 

48 

.8711 

.8709 

.8707 

.8706 

.8704 

.8702 

.8700 

.8699 

.8697 

.8695 

.8694 

19 

49 

.8694 

.8692 

.8690 

.8688 

.8687 

.8685 
.8668 

.8683 

.8682 

.8680 

.8678 

.8676 

11 

50 

.8676 

.8675 

.8673 

.8671 

.8669 

.8666 

.8664 

.8662 

.8661 

-8659 

10 

51 

9.8659 

9.8657 

9-!fS5 
.8638 

9.8654 

9.8652 

9.8650 

9.8648 

9.8647 

9.8645 

9.8643 

9.8641 

9 

59 

.8641 

.8640 

.8636 

.8634 

.8632 

.8631 

.8629 

.8627 

.8625 

.8624 

8 

53 

.8624 

.8622 

.8620 

.8618 

.8616 

.8615 

.8613 

.8611 

.8609 

.8607 

.8606 

7 

54 

.8606 

.8604 

.8602 

.8600 

.8598 

•?597 
.8578 

-8595 

•8593 

•8591 

.8589 

.8588 

6 

55 

.8588 

.8586 

.8584 

.8582 

.8580 

.8577 

.8575 

.8573 

.8571 

.8569 

5 

56 

9.8569 

9.8568 

9.8566 

9.8564 

9.8562 

9.8560 

9.8558 

9.8556 

9.8555 

98553 

9.8551 

4 

57 

•8551 

.8549 

.8547 

.8545 

•8544 

.8542 

.8540 

.8538 

.8536 

.8534 

.8532 

3 

58 

.8532 

.8531 

.8529 

.8527 

•852s 

•8523 

.8521 

.8519 

.8517 

.8516 

.8514 

9 

59 

.8514 

.8512 

.8510 

.8508 

.8506 

.8504 

.8502 

.8501 

•8499 

•8497 
9.8478 

.8495 

1 

60 

9.849s 

9-8493 
.9 

9.8491 

9.8489 

9.8487 

9.8485 

9-8483 

9.8482 

9.8480 

9.8476 

0 

1™.0 

.8 

.7 

.6 

.5 

.4 

•3 

.9 

•1 

.0 
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URANUS,  1873-1876. 


CORRECTIONS 

1 
1 

1 

TO  THB 

' 

4 

MiERICM^  EPHEMERIS 

.OJ^D  JSTAUTICAL  JiLMAJSTAV, 

Derived  from  Newcomb 

'8  Tables: 

WASHINGTON  MEAN  NOON. 

i 

1 

Date. 

Am 

AS 

Dat6. 

Aa 

AS 

Date. 

A 

a 

Ad 

1 

1873,  Aug.  27 

+1.05 

—15.7 

1874,  Aug.  22 

+0.90 

—15.3 

1875,  Aug.  17 

+0.76 

1 
—14.8 

Sept.    6 

1.08 

15.9 

Sept.     1 

.93 

15.4 

27 

.79 

16.0 

16 

1.10 

16.0 

11 

.95 

15.6 

Sept.    6 

.81 

16.2 

26 

I.IJ 

16.2 

21 

0.97 

15.8 

16 

.84 

15.5 

Oct.     6 

1.13 

16.4 

Oct.      1 

1.00 

15.9 

26 

.86 

15.7 

1 

16 

1.14 

16.6 

11 

1.02 

16.1 

•    Oct.      6 

.88 

1 

16.0 

26 

1.15 

16.8 

21 

1.04 

16.2 

16 

.90 

16.2 

Nov.    5 

1.16 

17  0 

31 

1.05 

16.4 

26 

.91 

16.4 

15 

1.17 

17.2 

Nov.  10 

1.05 

16.5 

Nov.    5 

.92 

166 

25 

1.17 

17.3 

20 

1.04 

16.6 

15 

.93 

16.8  i 

Dec.     5 

1.17 

17.4 

30 

1.03 

16.8 

25 

.93 

17.0 

15 

1.16 

17.4 

Dec.   10 

1.02 

169 

Dec.     5 

.94 

17.1 

25 

1.14 

17.3 

20 

/l.OO 

16.9 

15 

.94 

17.2 

1874, Jan.     4 

1.11 

17.2 

30 

0.98 

16.9 

25 

+0.94 

—17.1 

14 

1.08 

17.1 

1875,  Jan.     9 
19 

.95 

16.8 

1 

24 

1.05 

17.0 

.92 

16.7 

Date. 

Aa 

Feb.     3 

1.01 

16.9 

29 

.88 

16.5 

13 

0.98 

16.7 

Feb.     8 

.85 

16.3 

1876.  . 

8 

23 

.95 

16.5 

18 

.82 

16.1 

Jan.      1    to   Feb. 

8 

—0.09 

Mar.     5 

.91 

16.2 

28 

.78 

15.8 

Feb.      8    »*    Mar. 

27 

.08 

15 

.88 

15.9 

Mar.  10 

.74 

15.5 

Mar.   27    «    June 

7 

.09 

25 

.84 

15.6 

20 

.69 

15.2 

June     7    »«    July 

17 

.101 

April   4 

.81 

15.4 

30 

.65 

15.0 

July    17    "    Aug. 

16 

.11 

14 

.78 

15.2 

April   9 

.62 

14.8 

Aug.   16    «<    Sept. 

16 

.12 

24 

.76 

15.1 

19 

.59 

14.7 

Sept.   16    "    Oct. 

15 

.13 

May     4 

.75 

15.0 

29 

.58 

14.5 

Oct.     15    "    Nov. 

14 

.14 

14 

.74 

14  9 

May     9 

.58 

14.3 

Nov.    14    "    Dec. 

3 

.15 

24 

.74 

14.9 

19 

.59 

14.2 

Dec.      3    "    Dec. 

24 

.16 

June    3 

.75 

14.8 

29 

.61 

14.2 

Dec.    16    "    Dec. 

32 

—0.17 

13 

.76 

14.8 

June     8 

.63 

14.1 

^\^ 

• 

AS 

23 

.78 

14.8 

18 

.65 

14.1 

II 

July     3 

.79 

14.9 

28 

.67 

14.1 

Jan.      1    to   June 

7 

+  0.7 

13 

.81 

14.9 

July     8 

.69 

14.2 

June     7    "    Aug. 

26 

0.8 

23 

.83 

15.0 

18 

.70 

14.3 

Aug.  26    "    Nov. 

4 

0.9 

Aug.    2 

.85 

151 

28 

.72 

14.4 

Nov.     4    "    Dec. 

14 

1.0 

12 

+0.88 

—15.2 

Aug.    7 

+0.74 

—14.6 

Dec.    14    "    Dec. 

32 

+  1.1 

1 
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TABLES  FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF 

POLARIS. 


BY  PROP.  J.  H.  C.  COFFIN,  U.  8.  N., 

8UPBBIKTRNr>BNT  OF  TBB  AMERICAN  BPHBMBRIS  AND  NAUTICAL  ALMANAC. 


These  tables  have  been  prepared  at  the  request  of  United  States  Engineers  and  others 
engaged  in  geographical  explorations.     The  formula,*  on  which  they  are  based,  is 

L  =:h  —  p  cos  t  -|-  ^jji^  sin  V  sin*  t  tan  h 

—  J  p^  sin*  V^  cos  /  sin*  t  -^  ^p^  sin^  V^  sin*  t  tan^  h; 

in  which  L  =  the  latitude  of  the  place,  and 

A  =  the  true  altitude, 
p  =  the  polar  distance,  and 
/    =  the  hour  angle  of  the  star. 

Table  A  contains  for  the  declination  88**  4(y,  or;?o  ==  T  20'  =  4800'',  thejirst  correction, 

A  =  -^Po  cos  i  —  J  2^o  sin*  1"  cos  t  sin*  t : 
Argument,  the  hour  angle  of  the  star,  or  24**  —  the  hour  angle. 

Table  B  contains  the  second  correction^ 

B  =  ^]j^o  sin  1"  sin*  /  tan  ^  -}- 1^  p*o  sin^  1"  sin*  /  tan'  h ; 
Arguments,  the  true  altitude  of  the  star  and  the  hour  angle^  or  24^  —  the  hour 
angle.     This  quantity  is  always  additive. 

Table  C  contains  the  third  correction, 

C  =  J  (p*  -  /o)  sin  1"  sin*  t  tan  A; 
Arguments,  B  and  the  declination  of  the  star  from  88°  38'  to  88°  40'.     This  quan- 
tity is  also  additive  when  the  declination  is  less  than  88°  40'. 

Table  D  contains  the  fourth  correction^ 

—  (jt;  —  po)  cos  <  —  J  {p^  —  p^o)  sin*  1"  cos  t  sin*  /, 
Arguments,  A  and  the  declination  of  the  star  from  88°  39'  to  88°  40'.     This  quan- 
tity has  the  same  sign  as  -4,  when  the  declination  is  less  thfiui  88°  40'. 

The  quantities  are  given  to  the  nearest  0".l :  a  .  placed  after  some  of  them  indicates  a 
doubt  between  the  figure  given  and  the  next  highest,  or  that  the  correct  value  is  0".05 
greater  than  that  given.     Thus,  3".7  •  indicates  the  actual  value  3".75. 

The  method  of  using  these  tables  is  as  follows  : 

Reduce  the  observed  altitude  of  the  star  to  the  true  altitude,  and  the  noted  time  of  the 
observation  to  the  sidereal  time  of  the  place. 

Find  from  the  Almanac  the  apparent  right  ascension  and  declination  of  the  star  at  .the 
time  of  observation.f 

*Chauvenet's  Spherical  and  Practical  Astronomy^  Vol.  I.,  p.  I<J5(). 

i  If  great  precision  is  aimed  nt,  the  tables  in  the  Almanac  may  be  interpolated  for  tlio  hour  angle  at 
the  prime  meridian;  i.  e.,  the  local  hour  angle  -j-  the  longitude.  The  solar  date  with  which  to  enter 
will  be  one  day  later  than  the  day  of  observation  in  the  case  of  a  west  hour  angle,  which  added  to 
the  mean  time  of  culmination  gives  more  than  24i>or  1^  ;  and  one  day  earlier  in  the  case  of  an  east  hour 
angle,  which  is  numerically  greater  than  the  mean  time  of  culmination.  In  the  American  Ephcmeria 
the  mean  time  of  culmination  is  given  in  tenths  of  a  day. 
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LATITUDE  BY  ALTITUDES  OF  POLARIS. 

Subtracting  the  right  ascension  from  the  sidereal  time  will  give  the  star's  liour  anglo 
west  or  -I-;  subtracting  the  sidereal  time  from  the  right  ascension  will  give  the  hour  angle 
east  or  — .     If  more  than  12^,  subtract  it  from  24^  and  change  the  sign. 

1.  Witli  this  hour  angle  take  out  the  first  correction^  -4,  from  Table  A,  giving  to  it  the 
sign  —  when  the  hour  angle  is  numerically  less  than  6^ ;  the  sign  -|-  when  the  hour  angle 
is  greater  than  6^. 

2.  With  the  hour  angle  and  altitude  take  out  the  second  correction*  5,  from  Table  B. 
The  sign  of  this  correction  is  always  -f-  • 

3.  With  B  and  the  declination  take  out  the  third  correction^  C,  from  Table  C,  giving  it 
the  sign  -f-  • 

4.  With  A  and  the  declination  take  out  the  fourth  correction^  D,  from  Table  D,  giving 
it  the  same  sign  as  tliat  of  A^  the  first  correction. 

5.  Combine  these  corrections  with  the  true  altitude  according  to  their  signs :  the  result 
is  the  latitude  of  the  place  of  observation. 

When  great  precision  is  required  it  will  be  necessary  to  take  out  the  first  and  second 
corrections  for  each  observation  separately  ;  otherwise,  unless  the  intervals  are  great,  the 
mean  of  the  times  may  be  used.  The  means  of  these  two  corrections  may  always  be  used 
for  finding  the  third  and  fourth  corrections ;  and  these  four  quantities  may  be  combined 
with  the  mean  of  the  altitudes. 

If  the  nearest  W^  suffices  for  each  correction,  they  may  be  taken  out  with  the  aearest 
arguments  without  interpolation ;  and  all  but  the  first  may  be  thus  taken  out  when  a  pre- 
cision of  W  is  required. 

If  a  precision  of  1'  is  sufficient  for  each  correction,  as  is  ordinarily  the  case  at  sea,  an 
hour  angle  within  3"^^  will  suffice  for  Table  A;  Tables  C  and  D  may  be  neglected,  and 
Table  B  used  only  when  the  altitude  exceeds  47°. 

Example.^1877,  June  7,  li^ie^So"  A.  M.,  mean  time,  in  longitude  30°  West  of  Washington,  sup- 
pose the  corrected  altitude  of  Polaris  to  be  47°  18'  25",  required  the  latitude  of  the  place. 

h    m     8 
Local  astronofnical  mean  time  June  6,  13  16  35.0 

p.  326              Sidereal  time  at  mean  noon  of  June  6,  5    0  51.0 

App'x,  Table  III,  corresponding  to  13b  16n»  35%  +          2  10.9 

"               "                     "            to  the  long.  +  2'^  0"  0«,  +              19.7* 

Local  sidereal  time,  18  19  56.6 

p.  264             Polaris.     App't  Dec.  +  88°  39'  7".4.    App't  R.  A.  1  13    3.2 

Hour  angle,             -f-  17    6  53.4 

(Hour  angle  at  Washington,  —  4^  53™)  or          —    6  53    6.6 

The  right  ascension  and  declination  are  interpolated  back  4^dZ^^=0^J2  from  these  given  for  June  6.8. 
or  forward  19'»7™=z0d.8  from  these  given  for  June  5.8. 

Corrected  altitude,  47  18  25!o 

Table  A,  corresponding  to  the  hour  angle,  A  =  -^        18  22.6 

"      B,  "  ««       altitude  and  hour  angle,  jB  ==  -}-  57.3 

"      C,  "  "       declination  and  B,  C=-f-  1.3 

"      D,  "  "       declination  and  j3,  D=+  12.1 

Latitude,  +  47  37  ^3 

m 
m        ■       i^^^^^M^— ■   ■  ■  -      -  -  -     -  _  ■    I 

*  If  the  altitude  is  greater  than  60^^,  this  correction  may  be  found  by  taking  that  for  45°  and  multi- 
plying it  by  the  tangent  of  the  altitude ',  adding,  if  desirable,  the  second  term  in  the  expression  for  B, 
viz :  +  0".0076  sin^  t  tans  h. 
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TABIi£  A. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

A^=^\8t  Correction.     Argument,  the  starts  hour  angle,  (or  24'^  —  the  star's  hour  angle.) 
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Cbauge  the  sign  to  +  when  the  argpiment  ia  found  at  the  bottom. 
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TABLE  B. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

B  =  the  2d  correction.    This  correction  is  always  additive. 
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•9 
•9 
.8 

•9 
.8 

.7 

•7 

.6 

.6 
.6 

.5 

.4 
•3 
•3 
.3 

.X 

.0 


310 


33° 


II 
0.0 

0.0 

0.2 

0.4 

0.7 

1.0 

1.4 

1-9 
2.5 

4.6 
54 

6.2 
7.0- 

9- 


I 


9.8 
10.7 


.0 
.3 
.3 

•3 
•4 

.5' 

.6 
.61 

.7  I 

.8 

.8 

.8 

.8! 

•91 
x.o 

0.9 
0-9, 


II 
0.0 

0.0 

0.2 

0.4 

0.7 

I.O* 

2.0 
2.6 

3-3 
4.0 

4.8 

5.6 


I 


1.6*^9 
[2.6  ^-^ 

E3-5 
[44 

iS.2- 

[6.1 


6.5 
4 
4 
9.3 
0.3 
1-3 

2.3 
3-2 
4.2 
.1* 


\l 


1 


[6.9 

r.6 

[8.9 

[9.5 

20.0 

20.4 
20.8 
21. 1 
21.3 
21.4 
21.4 


.o* 
6.9 


1 


r 
5 

9-3 

9-9 
20.5 

21. 1 


^  21.5 
^'21.9 
22.2 
22.4 
22.5 
22.6 


.0 
.3 
.3 
•3 
.3 
•5 

•5 

.6 

•7 
•7 
.8 

.8 

•9 

•9 
x.o 

0.9 

x.o 

x^ 

X.O 

09 

X.O 

0.9 
•9 
•9 

.8 
.8 
.8 
.6 
.6 
.6 

.4 

.4 

•3 
.3 

.X 

-I 


Star's 
Hoar 


330        Auffle 


II 

0.0 
0.0 
0.2 
0.4 
0.7 
I.I 
1.6 

2.1 

2.8 

3-5 
4.2 

5o- 
5-9 

6.8' 

^'l 
8.8 

9.8 

10.8 

1 1.8* 

12.9 

139 
14.9 

15-9 
16.9 

17.8 

i8.6- 

'95 
20.2 

20.9 

21.6 

22.1 

22.6 
23.0 

233 
235 
237 
237 


.0 
.3 

.3 

•3 
.4 
•5 

.5 

.7 
•7 
•7 

.8 
•9 

•9 

Z.O 
X.O 
X.O 

x.o 
1.0 

x.x 
x.o 

X.O 

x.o 
x.o 

0.9 

.8 
.8 
•7 
•7 
•7 
.5 

•5 
•4 
•3 

.3 

.3 
.0 


h     m 

13     0 

11  50 

40 

30 

30 

10 

O 

10  50 
40 
30| 
30 

10 
0 

•  50 
40 
30 
30 
10 
0 

8  50 
40 
30 


10 
0 

7  50 
40 
30 

O 

6  50 
40 
30 
30 
10 

6     0 


TABLE  €. 

Cssthe  Zd  correc£ion,(additive.)     Hor.  Arg.,  the  star's  declination.     Vert.  Arg.,  B  =s  the  2d  correction. 


R 


II 
0 
10 
30 
30 
40 


8«c> 

8§' 

nW=>    39' 

0" 

10" 

30" 

30" 

40" 

50" 

0" 

10" 

30" 

30" 

40" 

50" 

;/ 

// 

// 

// 

II 

II 

II 

// 

// 

II 

If 

// 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.4 

04 

04 

03 

0.3 

0.2- 

0.2 

0.2 

0.1 

O.I 

0.0 

I.O 

0.9 

0.8 

0.7- 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2* 

0.2 

0.1 

1-5 

1.4- 

1-3 

I.I 

I.O 

0.9 

0.7 

0.0 

0.5 

3.4 

0.2* 

O.I 

2.0 

1.8 

1.7 

i^S 

1-3 

1.2 

I.O 

0.8 

0.7 

0.5 

0-3 

0.2 

ttO 


l« 


II 

0.0 
0.0 
0.0 
0.0 
0.0 


Note. — Below  \SP  B  is  nearly  proportional  to  the  altttudc. 
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TABLE     B— CONTINTTED. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

B  =  the  2d  correction.     Tliie  correction  is  always  additive. 


Star's 
Hour 
Angle. 


b 
0 


STAR  8    ALTITUDE. 


«4o 


m 
O 

10 

so 

30 

40 

50 

0 


10 
20 
30 
40 
50 
3     0 

10 
30 
30 
40 
50 

3  0 

10 
20 
30 
40 
50 

4  O 

10 
20 
30 
40 
50 

5  0 

10 
20 
30 
40 
50 

6  O 


0.0 

0.0* 

0.2 

0.4 

0.7* 

1.2 

2.2' 

2.9 

3.6- 

44' 
6.2 

7.2 
8.2 

9.2 
10.3 
11.3- 
12.4 


.0 
.a 
.2 

•3 
.5 

.5 

•S 
•7 
•7 
.8 

•9 
•9 

.0 
.0 
.0 
.1 
.0 

.X 

.1 


14.6 

15.6- 

16.7 


19.6 
20.4 

21.2 
22.0 
22.6 
23.2 

237 
24.1 

244- 

24.7 

24.8 

24.9 


X.O 

0.8 
.8 
.8 
.6 
.6 

•5 

•4 

•3 

•3 
.1 


25^^ 


0.0 

0.0* 

0.2 
04 
0.8 
1.2 

1.7 

2.3- 

3.8 
4.7 

6.5 

n 

9-7 
10.8 

1 1.9 

13.0 

14. 1' 

153 
16.4 

17-5 
18.5 

19-5 

20.5 
21.4 
22.2 
23.0 

237 

24-3 

24.8 

25-3 
25.6 

25.8- 

26.0 

26.0- 


.0 

.a 
.a 

•4 
•4 
•5 

.6 

•7 
.8 

•9 
•9 
•9 

X.O 

I.I 

X.O 

x.x 

X.I 

x.x 

x.z 
x.a 
x.x 
x.x 
1.0 

X.O 
X.O 

0.9 
.8 
.8 

.7 
.6 

•5 

•5 

•3 
.a 

.a 

.0 


26° 


II 

0.0 
0.0- 

0.2 
0.5 
0.8 

\l 

2.5 
3-2 
4.0 

4.0 

6^8 

7.9 
9.0 

10. 1 

1 1.2' 
12.4 
13.6 

14.8 
16.0 

7' 
18.3 

194 

204 

214 
22.4 

233 
24.1 

24.8 
254 

26.0 
264 
26.8 
27.0 
27.2 
27.2 


270 


II 
0.0 

0.0' 

0.2 

0.5 

0.9 

>-3 
1.9 

2.6 

3-3 
4.2 

6.1 
71 

8.2 

94 
10.5- 

1 1.8 

13.0 

14.2 

16.7 
17.9 
19. 1 
20.2 
21.3 

22.4 

234 

24-3 
25.1 

25.9 

26.5  • 

27.1 
27.6 
28.0 
28.2 
284 
28.5 


.0 

.a 

•3 
.4 
.4 
.6 

•7 
•7 
•9 

•9 
.0 
.0 

.1 

.2 
.a 

.2 

.2 
.2 

•3 
.2 

.2 
.2 

.X 

.1 

.1 
.0 
0.9 
.8 
.8 
.6 

.6 

•5 
•4 
.2 
.2 

.X 


28° 

// 

0.0 

0.1 

.1 

0.2 

.1 

0.5 

•3 

0.9 

•4 

14 

•5 

6 

2.0 

2.7 

•7 

34 

•7 

4.3- 
5-3 

•9 

X.O 

6.3 

X.O 

74 

x.z 

290 


30° 


31© 


8.6 
9.8 

1 1.0 
12.3 

14.8 

16. 1 
174 
18.7 
19.9 
21. 1 
22.3 


X.2 

x.a| 

x.a  < 

>-3 
x.a 

1-3 

X.3 
1-3 
».3 

Z.2 

x.a 
x.a 


II 
0.0 

0.1 

0.2 

0.5 

0.9 

14 

2.1 

2.8 
3.6 
4.5 

5-5 
6.6 

7.7 

8.9 
10.2 

"S 
12.8 

14.1 
15-5 


.X 
.X 

•3 
•4 
.5 
.7 

■7 
.8 

•9 

X.O 

x.x 
x.z 

1.2 
'.3 

'•3 
»'3 
1-3 
«-4 


234 
24.4 

25.3 
26.2 
27.0 
27.7 

28.3 
28.8 
29.2 

29*5 
29.0 

29.7 


x.z 

X.O 

.0.9 

•9 
.8 

.7 

.6 
•5 
•4 

•3 

.X 
.X 


16.8   '3 

18.2    '-^ 

19.5 

20.8 

22.0 

23.2 


'•3 
»-3 

x.2 
X.2 


24-3* 
254 
26.4 

27.3 
28.2 

28.9 

29.5 
30.0 

304 

30.7 

30-9 
31.0 


I.X 

X.z 

X.O 

0.9 

•9 
•7 

.6 

.5 
.4 

•3 
.a 
.1 


II 
0.0 

0.1 

0.2 

0.5' 

I.O 

2.2 

2.9 
3.8 

6.9 
8.1 


.X 
.X 

.3 

•5 
•5 
•7 

.7 
•9 

•9 
x.x 
x.x 

x.2 


9.3" 

10.6  '-3 
«.3 

1-4 
X.4 


1 1.9' 
133 

16. 1    '-^ 


7-5 

18.9 
20.5 

21.0 
22.9 
24.2 

254 

26.5 

27.5 

28.5 

293 
30.1 

307 

313 

31-7 
32.0 

32.2 

32.2 


M 
M 
X'4 
1-3 
1-3 
«-3 

x.a 
x.z 

X.O 
X.O 

0.8 
.8 

.6 
.6 
•4 

•3 
.a 
.0 


II 
0.0 

O.I 

o. 
o, 

1.0 

1.6 
2.2 


i 


.X 
.2 

•3 

•4 
.6 
.6 


.8 
•9 


X.O 


30 

3-9 
4.9 

6.0  ^'^ 

7.2  *•» 

§4  *•» 


9-7 

1 1.0 

124 
139 

16.8 
18.2 

i9-7 

21. 1 

22.5 

239 
25.2 


x-3 
»-3 
1.4 
1.5 
«4 
«-S 

1-4 
IS 
1-4 
x-4 
«.4 
x-3 


x.a 

x.a 


26.4 
27.6 
28.6-  ^'"^ 
29.6   '-^ 

30-5 
31-3 


0.9 

.8 


32^ 


33<' 


32.0 

32.5 
33-0 
33-3 
33-5 
33-6 


•7 
.5 
.5 
•3 

.a 

.X 


II 
0.0 

O.I 

0.0 
I.O* 

1.6 
2.3 

3-2 

4.1 

6.2 

74 
8.7 

10. 1 
1 1.5 
12.9 
14.4 

iS-9 
175 

19.0 
20.5 
22.0 

234 
24.8 

26.2 

27.5 
28.7 
29.8 
30.8 

32.6 

33-3 
33-8 
34-3 
34.6 

34-8 
34-9 


.z 
.a 

•3 
•4 
.6 

•7 

•9 
.9 

X.O 

x.z 
x.a 
^•3 

*-4 

x.4 
x.4 

x.S 
1.5 

X.6 

x-5 
X.5 
X.5 
x-4 
x~* 
x.4 

x-3 

z.2 

X.Z 

1 

X.O  I 

0-9) 
.9 


II 
0.0 

O.I 

0.6 
I.I 

1-7 
2.4 

3-3 
4.2* 

6.5 

7-7 
9.1 

10.5 
1 1.9 

134 
15.0 

16.6 

18.1 


.X 
.2 

•3 
•S 
.6 

•7 

•9 

.9 
x.x 

x.2 
1.2 

X.4 

X.4 
x.4 

x.5 

x.6 

x.6 
x.5 


x.6 
x.6 


19.7 
21.3 
22.8   '-5 

24.3   '-5 
x.s 

x.4 


25.8 
27.2 


Star's 

Hour 

Ang^le. 


•7: 

•sj 

•3 
.2 

I 

.X 


28.5 
29.8 
31.0 
32.0 

330 

33-8 

34-6 
35-2 
35-6 
36.0 
36.2 

36.3 


X.3 
X.3 

x.2 
X.O 
X.O 
0.8 

.8 

.6 

•4 

•4 
.2 


Ii     m 

12     O 

11  50 

40 

30 

20 

10 

0 

10  50 
40 
30 
20 
10 
O 

O  50 
40 
30 
20 
10 
0 

8  50  I 
40! 
30 
20 
10 
O 

7  50 
40 
30 
20 
10 
O 

6  50 
40 
30 
20 
10 

6     0 


TABLE  €. 

C = ^e  3d eorr0c<i<m,(additive.)     Hor.  Arg.,  the  star's  declination.     Vert.  Arg.,  B^=the2d  correction. 


II 
0 
10 
20 
30 
40 


§§0 

8§' 

§§0    39' 

0" 

10" 

20" 

30" 

40" 

50" 

0" 

10" 

20" 

30" 

40' 

50" 

•// 

// 

// 

II 

II 

// 

II 

// 

// 

II 

// 

II 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

04 

oil 

0.4 

03 

0.3 

0.2* 

0.2 

0.2 

O.I 

O.I 

0.0 

1.0 

0.9 

0.7' 

0.7 

0.0 

0.5 

0^ 
0.0 

0-3 

0.2' 

0.2 

0.1 

1-5 

H 

1-3 

I.I 

1.0 

0.9 

0.7 

0.5 

0.4 

0.2' 

0.1 

2.0 

1.8- 

1.7 

15 

1-3 

1.2 

1.0 

0.8 

0.7 

0.5 

0-3 

0.2 

OO' 


/    I 


// 
0.0 

0.0 
0.0 
0.0 
0.0 
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TABLE   B— Continued. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

B^  the  2d  correction.     This  correction  is  always  additive. 


Star*! 


I 


Hour 


Angle. 


I 


h  m 

0  o 

10 
30 
30 
40 
50 

1  O 

10 
20 
30 
40 
50 
S  O 

10 
20 
30 
40 
50 

3  0 

10 
20 
30 
40 
50 

4  O 

10 
20 
30 
40 
50 

5  0 

10 
20 
30 
40 
50 

6  0 


STAR  S  ALTITUDE. 


34° 


II 

0.0 
O.I 

0.6 
I.I 
1.8 

2.5 

34 
4.4 

5-5 

8.0 
9.4 

10.9 
12.4 
14.0 

156 
17.2 
18.8 

20.5 
22.1 

237 
25.3 

26.5 

28.2* 

29.6 
31.0 
32.2 

33-3 
34-3 
3S-I* 

35-9 
365 
370 

374 
37-6 
37.7 


350 


II 
0.0 

0.1 

0-3 
0.7 

1.2 

1.8 

2.6 

4.6 

5-7 

9.8 

"•3 
12.9 

«4-5 
16.2 

17.8* 

19.6 

21.8 
23.0 
24.6 
26.2 
27.8 

29.3 

30.8 
32.1 
334 
34.5 
35-6 

36.5 

37-3 
37-9 

39.0 
39-1 


360 


II 
0.0 

O.I 

0-3 
0.7 

1.2 

1-9 
2.7 

3.7 

4.7- 

5-9 
7.2* 

8.6- 

10. 1 

11.7 

«3'3* 
15.0 

16.8 

18.5 

20.3 

22.1 
23.8 

25-5 
27.2 

28.9 
304 

31-9 
33-3 
340 
35.8 
36.9 
37-9 

38.7 

394 

39-9 

40-3 
40.5 

40.6 


.1 

.a 

.4 

.5 

•7 
.8 

.0 
.1 
.2 

•3 
•A 
•5 

.6 
.6 

•7 
.8 

•7 
.8 

.8 

•7 
•7 
•7 
•7 
•5 

•5 
•4 

•3 

.a 

.1 
.0 


0.8 

•7 
•5 

•4 
.2 

.z 


37° 


II 

0.0 
O.I 

0-3 
0.7 

1-3 
2.0 

2.8 

3.8 
4.9 

6.2 

7.5 
9.0 

ia5 

12.1' 

13.8- 

15.6 

17.4 

19.2 

21.0 


.X 
.2 

-A 

.6 

•7 
.8 

x.o 

X.I 

i«3 
1-3 

x-5 

X.6 

1-7 
X.8 
X.8 
x.8 
x.8 


X.9 
x.8 


22.9 

28.2   '7 

29.9 

31.6 


33-J 
34-6 

35-9 
37.2 

38.3 
39-3 

40.1 
40.8 
41.4 
41.8 
42.0 
42.1 


1-7 
x-7 

i»S 

1-5 

'•3 

^•3 
x.z 

x.o 

a8 

•7 
.6 

•4 
.a 

.1 


38° 


.1 
.a 

•4 
.6 

•7 

•9 

x.o 
x.a 


II 
0.0 

O.I 

03 
0.7 

1-3 
•2.0 

2.9 
3-9- 

6.4  '-3 
7.8   '-^ 

10.9  "-^ 

12,6  '-7 

16,2  '-f 
18.0  '-^ 

19.9  ^-9 
21.8  '-9 

237  '-9 

25.6  '9 

27.5  \\ 
29.3  ^-^ 

31.0  ^'7 

32.7  ''^ 

35.8-  ^-5 
37.2  '-^ 
38.5  "^ 

39.7 
40.7 


x.a 

x.o 


41.6  °-9 

42.3     '\ 
42.9     •* 

43-3 

43-5" 

430 


•4 
.3 

.X 


30' 


II 
0.0 

O.I 
O.J 

0.8 

1.4 

2.1 

30 

4.1 

6!6 
8.1 
9.6 

"•3 


.z 
.a 

.5 

.6 

•7 
■9 

x.x 
x.a 

'•3 
1.5 
i.S 
1-7 


131 
14.9 

16.8 
18.7 
20.6  '9 
22.6  »° 


Z.8 
1.8 
1.9 
1.9 


24.6  ^-^ 
26.5  "-9 
28.5 

304 
32.2 

33-9 


a.o 
x.9 
1.8 

'•7 


35-6 

37.2 
38.6 

39-9' 
41. 1 
42.2 

431 

43-9 

44.5 

44-9 
45.1 

45.2 


X.7 
x.6 

i»4 

»-3 
x.a 

X.I 

0.9 
.8 
.6 

•4 
.a 
.1 


40° 


II 

0.0 
0.1 
0.4 
0.8 
1.4 
2.2 

31 

4.2 

6.9 

84 

10.0 

11.7 

135 
15.4 

174 

194 
21.4 

234 

25.5 
27.5 
29.5 

31-5 
33-3 
35-I- 

36.9 

38.5 
40.0 

414 
42.6 

437 

447 

45-5 
46.1 

46.^ 

46.8 

46.9 


.X 

•3 
.4 
.6 
.8 
.9 

X.x 

«-3 
x-4 
1.5 
x.6 

1-7 

x.8 
x.9 
a.o 
2.0 
2.0 
a.o 

a.x 
a.o 
a.o 
2.0 
x.8 
x.8 

z.8 
x.6 
J-5 
».4 
x.a 
x.z 

i.o 

0.8 

.6 

•4 

•3 
.x 


410 


II 

0.0 
O.I 

0.4 
0.8 

1.5 
2-3 
3-3 

4.4 
57 

10.3- 
12.1 


.X 

•3 

.4 

•7 

.8 

x.o 

x.x 
1-3 

X.4 

x.6 

Z.6 
z.8 

14.0  '9 

16.0  ^-^ 

18.0  "^ 

20.0'  **° 
a.a 


22.2 
24-3 

26.4 
28.5 
30.6 
32.6 

34.5 
364 

38.2 

39-9 
41.4 

42.9 

44.2 

45-3 

46.3 
47.1 

477 
48.2 

48.5 

48.5 


2.x 

a.z 

a.x 
a.x 
a.o 
x.9 
1.9 

x.8 

«-7 

1-5 

1-5 

»-3 
x.x 

1.0 

0.8 

.6 

•S 

.3 
.x 


420 


.X 

•3 
•5 
.6 

•5 

X.O 

Z.2 
1.3 

1.6 
1-7 


II 
0.0 

O.I 

04 
0.9 

1.5 

24 

34 

4.6 

5-9 

74 
9.0 

10.7 

12.6  '9 

14.5  ^-9 
16.5-  »-° 

18.6  «•' 
20.8  »•* 
22.9*  "*' 
25.1- 

27-3 
29.5 

317 

33.8 
35.8 
377 

39-6 

41.3 
42.9 

444 

457 
46.9 

48!8 

494 
49.9 

50.2 
503 


3.2 

3.3 
3.2 

3.3 
2.Z 
3.0 
1.9 

X.9 
t-7 

Z.6 
1-5 
1-3 

X.2 
Z.O 

Ob9 
.6 

.5 

•3 
.z 


430 


II 

0.0 

0.1 
04 
0.9 

1.6 
24 

3-5 

47 
6.1 

7.6 

9-3 
II. I 

13.0 

15.0 
17.1 

19-3 
21.5 

23.8 

26.0' 


.z 

•3 
•5 
•7 
.8 
x.x 

x.a 

X.4 

1.7 
x.8 
x.9 

a.o 
3.x 
a.a 
2.3 

3.3 

3.3 


28.3  "-3 
30.6  "-3 
32.8 

350 

37-0 
39- « 


3.3 
3.3 

8.3 
3.x 


41.0 
42.8 

44-5 
46.0 

48.6 

49.6 
50.5 
51.2 

517 

52.0 

52.1 


x.9 
x.8 

»-7 
i-S 
»-4 

1.8 

X.O 

0.9 

•7 

•S 

•3 
.1 


Sin's 

How 

Angle. 


h     m 

12     O 

11  50 

40 

30 

20 

•   10 

O 

10  50 
40 
30 

20  j 

10' 

0| 

O  50 
40 
30 
20 

o! 

I 

8  50 

40 

30 

20 

10 

O 

7  50 
40 
30 


10 
O 

6  50 
40 
30 
20 
10 

6     O 


TABLE   C     Continued. 

C — the  ^d  <;orr6c^ton,(additive.)     Hor.  Arg.,  the  starts  declinatioiu     Vert.  A  rg.,  B  —  the  2d  correction. 

B 

§8o    3S' 

SS^"    39' 

0" 

10" 

20" 

30" 

40" 

50" 

0" 

10" 

20" 

30" 

40" 

50" 

60" 

it 

0 
10 
20 
30 
40 
50 

1 
1 

0.0 
0.5 
1.0 

1-5 
2.0 

2.5 

II 
0.0 

0.4 
0.9 

1.4 

1.8- 
2.3 

// 
0.0 

0.4 

0.8 

1-3 

17 
2.1 

II 
0.0 

0.4 
0.7- 
I.I 

1-5 
1.9 

0.0 

0-3 
0.7 

-    1.0 

1-3 
17 

0.0 
0.3 
0.6 
0.9 
1.2 

1-5 

0.0 

0.2- 
0.5 
0.7- 
1.0 

1-3 

0.0 

0.2 
0.4 
0.6 

0.8 
I.o- 

II 
0.0 

0.2 

0-3 
0.5 

oi 

II 
0.0 

O.I 

0.2- 

0.4 

0.6 

II 
0.0 

O.I 

0.2 

0.2' 

0-3 
0.4 

II 
0.0 

0.0 

0.1 

0.1 

0.2 

0.2 

0.0 

0.0  1 

0.0 

0.0 

0.0 

0.0 

1 

30 


TABLE   B— Continued. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

B  =  tke  2d  correction.     This  correction  is  always  additive. 


1  I 

Star's 

Honr 

Angle. 


h  m 
O  O 
10 
20 
30 
40 

J     0 

10 
30 
30 
40 
50 
5ft     0 

10 
20 
30 
40 
90 

3  0 

10 
20 
30 
40 
90 

4  0 

10 
20 
•  30 
40 
50 

5  0 

10 
20 
30 
40 
50 
O     0 


STAR  S    ALTITUDE. 


440 


It 
0.0 

0.1 

0.4 

0.9 

1.6 

2.5 
3.6 

4-9 
6.3 
7.9 
9.6 

1 1.5 
»3-5 

15.6 

17.7- 

20.0 

22.3 

24.6 

27.0 


•3 

•5 
.7 
•9 

X.I 

>-3 

1-4 

1.6 

1-7 

19 
a.o 

2.1 
a.z 

2-3 

2.3 
a-3 
a-4 

29.3  '3 

34-0  *-3 
36.2  »■» 

38.4  *" 
404 


2  o 


42.4 

44.3 
40.0 

47.6 

49.1 

50-3 

514 

52.3 
53-0 

53-5 
53-» 
53-9 


a.o 
x-9 

1*7 
X.6 

1.5 

X.2 

Z.I 

0.9 

•7 
.5 

•3 
.z 


450 


It 
0.0 

0.1 

0.4 

0.9- 

1-7 

2.6 

3-7 

8.2 

1 0.0 
1 1.9 
14.0 

16. 1 
18.4 
20.7 
23.1 

25-5 
27.9 


35-2 

37.5 
39-7 
41.9 

43-9 
45-9 
47-7 


52.1 

53-2 
54.2 

54.9 
554 
55-7 
55-9 


.1 

•3 
•s 

.8 

•9 
z.z 

1-3 
1-5 
X.7 
X.8 
1.9 
2.1 

2.Z 
3-3 

a.3 
a-4 
2;4 
a.4 

a-S 
a.4 
a.4 
2.3 
a.a 
a.a 

a.o 
3.0 
z.S 
Z.6 
1.5 
'•3 

z.i 
z.o 

0.7 

•5 
•3 
.a 


40<' 


It 
0.0 

0.1 

04 

I.O 

1.7 
2.7 

3-9 


.1 

•3 

.6 

•7 
z.o 

Z.2 


;.2  '-3 
).8  '-^ 


8.5 
10.3 
12.3 

H-5 

16.7 
19.0 
214 

23-9 
204 

28.9 

314 
33-9 

it 

41. 1 
434 

45-5 
47-5 
494 

52.6 
54.0 

56.1 
56.9 

574 

57.7 
57.6 


«-7 
1.8 

a.o 
a.2 

2.2 
2.3 

a^ 
a.  5 
a.5 

2.5 
a-S 
a.5 
a.4 
2.3 
2.3 

2.1 
a.o 
1.9 
«-7 
«-5 
1.4 

z.z 
x.o 

aS 

•5 
•3 

.X 


470 


II 

0.0 
0.1 
04* 
1.0 

1.8 
2.8 
4.0 

54 

8!8 
10.7 
12.8 

15-0 


.1 
•3 

.6 

.8 

1.0 

z.2 

»-4 
1.6 
Z.8 
1-9 

2.Z 
2.2 


17-3 
19.7 

22.5 

24.7 

27-3 
29.9 

32.6 
35-2 

37.7 
40.2 

42.6 
44.9 

47-1 
49.2 

51.1 

52.9 

54.5 
55-9 

58.1 
58.9 

594 
59.8 

59.9 


2.3 
2.4 

a.5 

2.5 
2.6 

.2.6 

2.7 

2.6 

2-5 

2.5 

2«* 
3.3 

2.2 
2.Z 
Z.9 
Z.S 

X.6 

1.4 

X.3 

X.O 

0.8 

.5 

.4 

.X 


4SP 


II 
0.0 

0.1 

0.5 

I.I 

1.9 

2.9 

4.2 

5.6 

7-3 

91 
II. I 

13.2 
15.5 

17.9 
20.4 
23.0 
25.6 
28.3 
31.0 

33.7 
364 
390 
41.6 

44-1 
46.5 


.X 

•4 

.6 

.8 

1.0 

«-3 

x-4 

^•7 
r.8 
2.0 

2.Z 
2.3 

2^ 
35 
2.6 
2.6 

2.7 
2.7 

2.7 
2.7 
2.6 
2.6 

a.5 
2.4 


40° 


50'> 


It 
0.0 

0.1 

0-5 
I.I 

1-9 
30 
4-3 


.1 
.4 

.6 

.8 

x.x 

^•3 


5.8  '-s 

7.5   '-' 

94 
1 1.5 

'3-7  ,^ 
16. 1  "-^ 


X.9 
2.1 
2.2 


18.5-  "-^ 
21. 1    "'^ 


48.8  "-s 
^2,  ..2.0 


5A.» 
56.4 

57.9 

60.2 
61.0 
61.6 
61.9 
62.0 


x.9 
x.6 


X.2 
X.X 
0.8 

.6 

.3 
.1 


23.8 
20.6 

29.3 
32.1 

34-9 

37.7 
40.4 

431 

45-7 
48.2 

50.6 
52.8 
54.8 
56.7 

584 
60.0 

61.3 
62.3 
63.2 
63.8 
64.1 

643 


2.7 


2.8 , 

2.7  I 

2.8  I 

2.8  I 

2.81 

2.7 

2.7 

2.6 

2.5 

2.4 
2.2 

2.0 

X.9 

X.7 
1.6 

«-3 
1.0 

0.9 

.6 

•3 

.2 


It 
0.0 

0.1 

0.5 

I.I 

2.0 

31 

4.5 

6.0 

7.8 

9.8 

II.9 

14.2 

'16.6 

19.2 
21.9 
24.7 
27.5 

304 

33-3 


.4 

.6 

•9 
I.I 

X.4 

1-5 
z.8 

2.0 

2.1 

2.3 

2.4 

2.6 

2.7 

2.8 
2.8 

2.9 
2.9 


2.9 
2.9 

2.8 
2.8 

47-3-:i 

49.9 


36.2 

391 
41.9 

44-7 


524 

54-7 
56.8 

58.8 

60.5 

62.1 

634 
64.6 

654 

66.1 

664 

66.6 


2.5 
2-3 

a.z 
2.0 

1-7 

z.6 

1-3 
1.2 

ol8 
•7 
•3 
.2 


510 


II 
0.0 

O.I 

0.5 

1.2 
2.1 

3-2 

4.6 

6.2 

8.1 
10. 1 
12.3 

14-7 
17.2 


.1 
•4 

•7 
.9 

I.Z 

1.4 

z.6 
z.9 
2.0 
2.2 
2.4 

2.5 


2.7 

2.8 


19.9 

22.7 

25.6  "-9 

28.q   "-9 
3-0 

3.0 


•5 
31-5 
34-5 


37-5 
40.5 

434 

46.3 
49.1 

517 

54.3 
56.7 

58.9 
60.9 
62.7 
64.4 


3.0 
3.0 
2.9 

2-9 

2.9 

2.6 
2.6 

2.4! 

2.2 
2.0 

1.8 
1-7 


52<' 


0.0 

0.1 

0.5 

1.2 
2.2 

4!$ 

8.4 
10.5 
12.8 
15.2 
17.9 


.X 

.4 

•7 
1.0 

1.2 

»-4 

'•7 
1.9 

2.Z 

2.3 

2.4 
2.7 


20.6  "-7 

23.5  "-9 

26.5 
29.5 

32.6 

35-7 


3.0 
3.0 

3-1 
3' I 


389 
42.0 

4J.0 
48.0 
50.9 
53-6 


«-3 

z.2 


65.7 

66.Q 

67.8  °-9 
68.5     -7 

68.8-  -3 
69.0   •* 


3.2 
3-1 
3.1 
3.0 
2.9 

2.7 

56.2-  '-^ 
58.7   »-5 

61.0  '-3 

63.1  *•' 
65.0 
66.7 


x.9 
i'7 


68.1 

69-3 
70.3 
71.0 

714 
71.5 


"•4 

x.2 
1.0 
0.7 

•4 
.1 


Star's 
Hoar 


h     m 

12     0 

11  50 

40 

30 

20 

10 

0 

10  50 
40 
30 
20 
10 
O 

O  50 
40 
30 
20 
10 


8  50 
40 
30 
20 
10 
0 

7  50 
40 
30 
20 
10 
0 

0  50 
40 
30 
20 
10 

O     O 


TABLE  C— Continued, 

C SSL  the  Zd  correc£ion,(additive.)     Hor.  Arg.,  the  starts  declination.     Vert.  A  rg.,  B  =  the  2d  correction. 


ti 
SO 
40 
50 
60 
70 
80 


SS<'    8§' 


m 


10 


// 


II 

1.5 

II 
14 

2.0 

1.8 

2.5 

^•2 

3-0 

2.8 

3-5 

■3-2 

4.0 

3-7 

20 


/' 


// 


1-3 

2.1 

2.5 
2.9- 

34 


30" 


It 
I.I 

1-5 
1.9 

2.6* 

3-0 


40" 


// 


1.0 

1-3 

1-7 

2.0 

2.3- 
2.7 


50" 


88^    39/ 


II 
0.9 

1.2 

1.8- 

2.0- 
2.3 


II 
0.7- 

1.0 

1-3 

li 

2.0 


10 


// 


It 
0.6 

0.8 

1.0* 

«-3 
1-5 
1-7 


20" 


II 
0.5 

0.8 
1.0 
1.2 

1-3 


30" 


II 
0.4 

0.6 
0.7- 
0.9 
1.0 


40 


// 


ii 
0.2* 

0-3 
0.4 

0.6 
0.7 


50^' 


II 

O.I 

0.2 
0.2 
0.2 

0-3 
03 


00 


// 


II 

0.0 
0.0 
0.0 
0.0 

0.0 


0.0  il 


31 


TABIili   B— Continued. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

B  =  the  2d  correction.     This  correction  is  always  additive. 


Stai'a 

Hour 

Angle. 


h 
0 


in 
O 

10 
20 
30 
40 
50 
0 


10 
20 
30 
40 
50 

2  O 

10 
20 
30 
40 
50 

3  O 

10 
20 
30 
40 
50 

4  O 

10 
20 
30 
40 
50 

5  0 

10 
20 
30 
40 
50 

6  O 


STAR  S    ALTITUDE. 


53' 


o.o 

0.1 

0.6 


OlI 


0.5 

1.3  ^7 
2.2  ^-^ 

3-5 
5.0 

6.7 
8.7 
10.9 


'•3 
1.5 

a.o 
a.a 


13.2 

a-3 

15.8 

3.6 

18.5 

a.7 

0  21.4 

a.9 

24.4 

3.0 

27.6 

3-1 

30.6 

3.» 

33-8 

3.a 

37.1 

3.3 

0  40.3 

3.a 

43-5 

i-'^ 

46.7 

3.  a 

49-7 

3.0 

527 

3'0 

55.6 

a.y 

058.3 
I    0.9 

a.7 
a.6 

«     3-3 

a.4 

I    5-5 

a.a 

I     74 
I    9.2 

i.y 
X.8 

I  10.7 

X.5 

I  1 1.9 

i.a 

I  12.9 

I.O 

I  13.6 

0.7 

I  14.0 

0.4 

I  14.1 

0  X 

54° 


o 


II 
0.0 

o.r 

0.6 

1-3 
2.3 
3.6 
5.I* 

6.9- 
9.0 

"•3 

13-7 
10.4 

19.2 


22.2 
25.3 
28.5 
31.8 

384" 


0.1 

0.5 
0.7 

x.o 

1-3 
^•5 

1.8 
a.x 

a.3 
a.4 

a.7 

a.8 

3.0 
3-» 
3-a 

3-3 
3-3 
3.3 


31 
3.0 


41.8  3-4 
45.1   3-3 

484  3-3 
51.6  3-" 

54-7 
57-7 

0.5  -8 

3.r  '-^ 

5.6  -5 

7.9 
9.9 

II.7 


a.3 
a.o 
x.8 


1.6 


15.6  ^-^ 

16.3  ^-7 

16.7  °-^ 

16.9 


aa 


55' 


II 
0.0 

o.r 

0.6 

14 
2.4 

3-7 
5-3 

7.2 

9-3 
11.7 

14.2* 

17.0 

19.9 

23.0 
20.2 
29.6 

330 
364 
39-9 

434 
46.8 

50.2 

53.5 
56.7- 

59.8 
2.8 

8.1 
104* 
12.6 
144 

i6.o- 

174 
18.4 

19.2 

19.6 

19.8 


0.1 
0.5 
0.8 

x.o 

1.3 

x.6 

X.9 
a.x 

a.4 

a.s 
a.8 

a.9 

3-1 
3.3 
3-4 
3.4 
3-4 
3-5 

3-5 
3.4 
3-4 
3-3 
3-a 
3.1 

3.0 
a.7 
3.6 

2.4 
a.x 

X.8 

x.6 

1-4 
x.o 

0.8 

0.4 
c.a 


50° 


II 
0.0 

0.2 

0.6 

14 

2-5 

3-9 
5-5- 


0.3 

<M 
0.8 
x.x 

'•4 
1.6 


a.o 
a.a 


'    7-S 

1 2. 1  '•* 
14.8  »-7 
17.6- »-8 
20.7  3** 

O  23.9  3-" 

27.2  3-3 

30.7  3-5 

34-2  3.5 

37.8  3-6 
414  3-« 

O  45.0  3-6 

48.6  3-6 

52.1  3-5 

55.6  3-5 

58.9  3-3 
2.1  3.» 


;  !•  3'° 

L'o  »*9 
a.7 

«.4 
a.a 
a.o 


10.7 

131 
»5-3 
17.3 

18.9 

20.3 

21.4 

22.2 

22 

22 


i 


x.6 

X.4 
x.x 

0.8 

0.5 

O.X 


57° 


II 
0.0 


o.a 


0.2 

0.6-  °-5 

2.0 
4.0 

S-8 


0.8 
X.X 

«.4 
x.8 


3.0 
a.3 


7.8 
10. 1 
12.6  «s 

3.8 


154 
18.3 
21.5 


3.9 
3.a 


3.3 
3.5 
3.6 
3.6 
3.8 
3-7 


24.8 
28.3 
319 

35-5 
39-3 
43-0 

46.8  3.8 
50.5  3  7 

54.1 

57-7 
1.2 

4.5 


3.6 
3.6 

3-5 
3-3 


7-7  n 
I0.6-  »•? 

y4  ^^ 
16.0  **^ 
18.3  '•3 
20.3 


22.0 

234 
24.6 
254 
25.9 
26.0 


a.o 

1-7 
1.4 

X.3 

0.8 
0.5 
O.X 


58° 


II 
0.0 

0.2 

0.7 

1-5 

2.7 

4.2 


o.a 
0.5 
0.8 
x.a 


6.0  ^-8 


3.x 
3.4 
3.7 


o    8.1 

10.5 

131 

16.0  «*9 

19. 1  3-« 
22.3*  3-3 

O  25.8  3-4 

294  3*6 

33- 1  3.7 

36.9  3.8 

40.8  3*9 

44.7  3.9 


o  48.6  3.9 

52.5  3-9 
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TABLE   C— Continued. 

C = the  Zd  correc<ton,(additi ve.)     Hor.  Arg.,  the  star's  declination.     Vert.  A rg.,  B  ^  the  2d  correction. 
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FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

D  = 

-the  IW  correction.     (This  correction  has 

the  name  nign  as  the  1st  correction.) 

Vertical  Argument,        .'i  —  the  Ist  correction 

Horizontal  Argument,  the  stars  declination. 
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